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Chapter 1 

General introduction 

Abstract 

This chapter is a general introduction to the dissertation, offering the rationale for the 

dissertation, and the scientific background related to the research theme: blended learning 

designs for hands-on adult learners. In particular, the adult education context and specific 

learning characteristics and preferences of hands-on adult learners are described, together with 

the lack of attention in the literature to support these students in educational settings. Then, 

blended learning is defined, together with the lack in the literature of an existing framework that 

can be used to describe and guide the combination of online and face-to-face instruction. The 

literature review ends with the observation that when designing blended learning the focus often 

tends to be on technology rather than on student learning, what makes the case for more evidence-

based blended learning designs that clearly articulate and test the pedagogical design features 

yielding students’ learning. Building on this literature review, the general aim of this dissertation 

and the specific research challenges are outlined.  

The general aim of this dissertation is to identify both theoretically and empirically how 

blended learning environments can be designed that are particularly supportive for hands-on 

adult learners. The specific research objectives are: (1) to identify initial design requirements and 

design propositions for blended learning designs that address the needs of hands-on adult 

learners based on teachers’ practices and beliefs; (2) to identify design requirements and design 

propositions for blended learning designs based on the research literature; and (3) to investigate 

which features of blended learning designs are particularly supportive to hands-on adult learners 

in order to engender the intended learning processes and outcomes. Next, these three research 

objectives are linked with the research context, the research design applied in each study is 

explained, and the relationship between the studies is discussed. Finally, this introductory chapter 

concludes with an overview of the content of the different chapters included in this dissertation. 

1. Rationale 

Many adult education institutions that offer formal learning programs are currently exploring 

different ways of organizing their programs and courses in blended learning formats (Spring, 

Graham, & Hadlock, 2016). Although blended learning environments are diverse, they all have in 

common that they combine online with face-to-face instruction (Osguthorpe & Graham, 2003). 

This implies that teachers are experimenting with finding a deliberate combination of online and 
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face-to-face instruction, or pedagogical arrangements, aiming at stimulating and supporting 

student learning (Boelens, Van Laer, De Wever, & Elen, 2015; Dziuban, Graham, Moskal, Norberg, 

& Sicilia, 2018). The online component of blended learning offers flexibility for students in terms 

of time, by using asynchronous communication, and place, as students can be anywhere in the 

world and no longer have to be co-located in classrooms (Osguthorpe & Graham, 2003). 

Consequently, students have an increased responsibility for their own learning process, as they 

have to operate more independently and will experience less direction from the teacher (Moskal, 

Dziuban, & Hartman, 2013). Given this enlarged responsibility, the blended learning approach 

seems to be especially suitable for high-achieving students (Owston, York, & Murtha, 2013) or 

students with high self-regulatory skills (Barnard, Lan, To, Paton, & Lai, 2009; Lynch & Dembo, 

2004), while this approach may be less convenient for others. For instance, students lacking 

effective time management skills (McDonald, 2014) or positive self-efficacy beliefs to succeed in 

blended learning environments (Lynch & Dembo, 2004) may fall by the wayside.  

Students for whom a high amount of learner autonomy may be problematic, for instance 

due to limited self-regulatory skills, are considered as vulnerable learners with regard to blended 

learning (Barnard et al., 2009). One type of such a vulnerable student group with respect to the 

implementation of blended learning are adult learners with a background in vocational or 

technical secondary education. Within the scope of this dissertation, these students, referred to as 

hands-on adult learners, are adults with craft knowledge who are enrolled in adult education to 

obtain a qualification to teach. This target group has been put forward by their teachers and by 

the directors of adult education centers in Flanders (Boelens, Voet, & De Wever, 2018) and the 

research literature (Hämäläinen, De Wever, Malin, & Cincinnato, 2015; Tsai & Shen, 2009) as being 

a challenging group with respect to designing blended learning environments. Several reasons 

have been put forward as to why these students can be considered as vulnerable learners: these 

students may have weak skills or lack skills to self-regulate their learning (Jossberger, Brand-

Gruwel, van de Wiel, & Boshuizen, 2015; Tsai & Shen, 2009), may be unfamiliar with and not in 

favor of independently acquiring and processing content (Boelens et al., 2018; Smith, 2001), and 

may experience more problems with using technology (i.e., internet, computer, learning 

management system) for learning (Boelens et al., 2018; Hämäläinen et al., 2015). 

For this population of vulnerable adult learners, a balance is to be found between 

ownership of the students (i.e., student autonomy) and sufficient direction by the teacher (i.e., 

student support) in blended learning environments (Hämäläinen et al., 2015; Räisänen, Postareff, 

& Lindblom-Ylänne, 2016). In this respect, a meta-analysis has shown that the inclusion of 

frequent quizzes in blended learning environments has the potential to help students to better 

regulate their learning (Spanjers et al., 2015). In order to further expand our knowledge about 
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how to successfully implement blended learning, more research is required that focuses on which 

supportive measures or design features are most appropriate to foster hands-on adult learners’ 

learning in blended learning environments (Ausburn, 2004; Ertmer & Newby, 2008). This kind of 

research can help teachers to design blended learning courses in ways that better address the 

needs of hands-on adult learners (Owston et al., 2013). However, research focusing on hands-on 

adult learners is scarce, what has caused that little is known about how adequate guidance and 

support can be embedded in blended learning designs to foster this type of vulnerable students’ 

learning (Damşa & Nerland, 2016).  

The main aim of this dissertation is therefore to identify both theoretically and empirically 

how a blended learning environment can be designed that is particularly supportive to hands-on 

adult learners so they can accomplish the specific learning tasks and reach the course standards. 

This is important, seeing that up to now teachers and educational designers do not have a 

validated design and theoretical framework that assists them to design blended learning 

environments addressing the needs of hands-on adult learners. The following part of this general 

introduction provides a literature review of the existing research on this topic. 

2. Literature review 

The literature review consists of two main parts. The first part situates the research context of 

hands-on adult learners in adult education, and the second part provides an overview of the 

literature on designing blended learning environments. The former part starts by shortly 

describing the context of adult education, and then illustrates the most typical learning 

characteristics and learning preferences of hands-on adult learners. The latter part deals with 

defining blended learning, and identifying how online and face-to-face instruction can be 

thoughtfully combined. In addition, it is argued that while blended learning can be conceived as a 

way to leverage more active learning opportunities for students, the reality has shown that the 

focus of researchers and teachers has often been addressing the technology more than student 

learning. Throughout the literature review, three research challenges are put forward, which will 

lead to the main objectives of this dissertation. 

2.1 Adult education and hands-on adult learners 

2.1.1 Participation in adult education 

The field of adult education is very broad, as it is situated in different sectors, such as adult basic 

education, citizenship education, workplace education and training, adult higher education, and 

recreational adult education (Rubenson, 2011b). One way to categorize adult learning is to make 

a distinction between formal and nonformal adult learning (Boeren & Nicaise, 2009; Rubenson, 
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2011b). While both are intentional and (mostly) provided by an education or training institution 

(e.g., an adult education center), formal learning leads to certification or qualification in contrast 

to nonformal learning that leads to, at most, a certificate of participation (Boeren & Nicaise, 2009; 

Rubenson, 2011b). 

Formal adult education, and especially participation in formal adult education, is a major 

theme on the policy agenda in Europe and Flanders (Boeren & Nicaise, 2009; Dienst Informatie 

Vorming en Afstemming, 2003; OECD, 2001), as this realization of lifelong learning is seen as an 

important factor to promote employment, economic development, and social cohesion 

(Rubenson, 2011a). Though, different studies and reports have revealed that the likelihood of 

participation in formal adult education is not equally distributed over different population groups 

(Boeren, Nicaise, & Baert, 2010; Desjardins, 2011; OECD, 2003). One of the most important factors 

that is related to participation in adult learning, is the level of educational attainment. In 

particular, especially adults with already a higher education degree are more likely to participate 

in formal adult learning (Boeren & Nicaise, 2009; Desjardins, 2011). 

Targeted interventions at the level of the educational institution can have an important 

impact on adults’ decision-making process regarding potential participation in formal adult 

education (Baert, De Rick, & Van Valckenborgh, 2006; Boeren et al., 2010). As such, a pivotal role 

is played by teachers and directors of centers for adult education who organize formal learning 

programs for adult learners who are less likely to participate (OECD, 2003). For instance, the 

organization of blended or online learning programs is one way to encourage participation of 

adult learners who have to manage their courses around work and/or family responsibilities 

(Cercone, 2008; OECD, 2003). However, as previously stated, blended learning programs may be 

especially convenient for high-qualified adults (Lynch & Dembo, 2004), while this program format 

may deter or exclude low- or medium-qualified adults. In this respect, the Organization for 

Economic Cooperation and Development (OECD, 2003) also emphasizes the importance of 

establishing a learning environment that is conducive to learning, in which teachers make use of 

pedagogical methods that respond to the needs of the target group, and are in line with their 

personality, expectations, motives, and cognitive style. Another way to encourage participation of 

adult learners is by promoting a positive learning climate (Boeren et al., 2010). It has been shown 

that an institution with a positive learning climate, in which a constructive environment is created, 

students’ individual development is encouraged, and students and teachers hold positive attitudes 

toward each other and work together, has a positive impact on (potential) adult learners (Boeren 

et al., 2010). In sum, adult education centers should tailor their programs and courses to the 

specific needs of the (vulnerable) student groups.  



Chapter 1 

5 

In this dissertation, the focus is on hands-on adult learners, one type of adult learners that 

are typically less likely to participate in adult education. Throughout this dissertation, hands-on 

adult learners are defined as students whose highest degree is a degree of technical or vocational 

secondary education, who have gained technical or vocational craft knowledge, and participate in 

formal adult education to obtain a teaching qualification. As this group is underrepresented in 

adult education, and there is a shortage of sufficiently skilled teachers for vocational or technical 

subjects and practice in secondary schools in Flanders (Verhoeven & Stassen, 2006), additional 

efforts should be made to create a supportive climate to increase the influx of students in, as well 

as to keep them engaged during the whole program. However, as abovementioned, this student 

group is also underrepresented in the current research literature. For that reason, it is important 

to investigate the typical characteristics of these adults, and how educational programs and 

courses can adjust their teaching and learning methods to suit their needs. Hence, the following 

paragraphs provide a picture of hands-on adult learners’ typical learning characteristics and 

course preferences based on the literature focusing on adult learners in general, vocational 

education and training, and students at the beginning of their tertiary studies. 

2.1.2 Hands-on adult learners 

Regarding hands-on adult learners’ learning characteristics, the literature points out that these 

learners typically do not possess high self-regulatory skills, what makes it more difficult for them 

to deal with blended learning environments that require a large amount of student autonomy 

(Jossberger et al., 2015; Tsai & Shen, 2009). For instance, research examining hands-on adult 

learners’ skills across 11 European countries has shown that these students often have weak skills 

or lack skills to acquire and process information, communicate with others, set up appropriate 

goals and plans, and perform practical tasks such as solving problems for personal or work 

purposes through computers and computer networks (Hämäläinen et al., 2015; OECD, 2012). 

Likewise, both previous research in the field of self-regulation, and research focusing on 

vocational education and training, have established that students at the beginning of their tertiary 

studies still need to learn new study strategies and how to regulate and manage their learning 

process (Jossberger et al., 2015; Pintrich, 2000; Räisänen et al., 2016; Tsai & Shen, 2009). 

Concerning hands-on adult learners’ preferences, three typical characteristics can be 

derived from the literature focusing on adult learners in blended learning environments (e.g., 

Ausburn, 2004; McDonald, 2014), and research focusing on students and apprentices in 

vocational education and training (e.g., Jossberger, Brand-Gruwel, van de Wiel, & Boshuizen, 2017; 

Smith, 2000): hands-on adult learners generally prefer to learn in a (1) practice-oriented, (2) 

teacher-dependent, and (3) community-focused way. First, the literature focusing on vocational 
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education and training has shown that these students are mainly practice-oriented, meaning that 

they have a strong preference for, and are familiar with, practice and direct experience, or learning 

through non-verbal methods (Jossberger et al., 2018; Smith, 2000). A second feature that 

distinguishes hands-on adult learners is that they typically prefer to settle themselves in a teacher-

dependent position. Research in the field of vocational education and training has found that these 

students are not in favor of self-directed learning or learning independently (Smith, 2000). 

Instead, students indicated that the teacher has an essential role, and their learning depends on 

his or her presence and guidance (Jossberger et al., 2018). This is in line with what the literature 

focusing on adult learners in blended learning environments has found, namely: adult learners 

without experience in self-directed learning prefer the teacher-centered approach they are 

familiar with, including the teacher as provider of course content (Ausburn, 2004). The third 

feature that specifies hands-on adult learners is that they are community-focused. This indicates 

their need and preference for a learning community with a supportive atmosphere among 

students and among the teacher and students. The literature on both vocational students and 

adult learners indicated that these students value a social context in which the teacher stimulates 

mutual trust, well-being, and interaction to become familiar with each other (Ausburn, 2004; 

McDonald, 2014; Smith, 2000). Moreover, this is especially important for adult learners unfamiliar 

with self-directed learning and blended learning (Ausburn, 2004). According to Ausburn (2004), 

this indicates that a sense of community provides students with a more secure feeling in a learning 

format with which they are unfamiliar. 

To summarize, hands-on adult learners may possess insufficient self-regulatory skills to 

deal with a large amount of autonomy and/or are typically not in favor of a large amount of 

student autonomy. As a consequence, teachers and educational designers should take this into 

account when designing blended learning environments for hands-on adult learners (Jossberger 

et al., 2015; Tsai & Shen, 2009). However, research has indicated that teachers in such contexts 

often struggle with finding a balance between advancing student autonomy and providing teacher 

support to students (de Bruijn & Leeman, 2011; Jossberger et al., 2015). Additionally, there is a 

lack of research that provides insight in how teachers and educational designers implement 

guidance and support for hands-on adult learners in blended learning environments (Damşa & 

Nerland, 2016; Jossberger et al., 2015).  

As such, the first research challenge is to investigate teachers’ current practices and 

beliefs regarding designing blended learning environments for hands-on adult learners. This is 

important, seeing that there is few information available on how to provide appropriate support 

to hands-on adult learners in blended learning contexts. A first step to gain more knowledge 

related to this topic, is to investigate the current educational situation. Accordingly, teachers are 
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a valuable source of practical knowledge and feedback, as they can rely on their experiences to 

provide more insight in the needs of hands-on adult learners, and are able to present arguments 

why some design features to address these needs are or are not feasible in practice (Könings, 

Brand-Gruwel, & van Merriënboer, 2007). Dealing with this first research challenge may help to 

identify initial design requirements and design propositions that are particularly supportive for 

hands-on adult learners in blended learning designs.  

Design requirements are related to understanding the goals and the needs of a blended 

learning design and thus specify requirements or criteria the design should meet (McKenney & 

Reeves, 2012). For example, “interaction should be stimulated in a blended learning environment” 

is a design requirement. Design propositions refer to the ideas concerning how to meet those goals 

and needs and thus specify what a design should look like, and how and why it should be shaped 

like this (McKenney & Reeves, 2012). For example, “an introductory face-to-face meeting should 

be organized in which students can meet each other and the instructor(s), in order to create a 

sense of community and to stimulate interaction” is a design proposition. In the context of the first 

research challenge outlined in this dissertation, we call the design requirements and design 

propositions initial, as these emerge from an initial orientation in the field and will be further 

elaborated on based on a more focused literature review (see research challenge 2).  

2.2 Design of blended learning environments 

2.2.1 General design requirements 

In education, blended learning has gained importance worldwide (Drysdale, Graham, Spring, & 

Halverson, 2013) and is often a central element in educational reform initiatives. Watson (2008) 

argued already a decade ago that blended learning “is likely to emerge as the predominant 

teaching model of the future” (Watson, 2008, p. 3), and blended learning has also more recently 

been called the new normal in course delivery (Dziuban et al., 2018). Definitions of blended 

learning often focus on the physical requirements of a blended learning design, with the most 

common interpretation of the combination of online and face-to-face instruction (Graham, 2013). 

In particular, some authors argue that a certain percentage of the course content has to be 

delivered online (i.e., 30 to 79%) to be named a blended learning course (e.g., Allen, Seaman, & 

Garrett, 2007). Others focus their conceptualization on the combination of different modes of 

delivery or web-based instructional technology (Driscoll, 2002; Graham, Allen, & Ure, 2005). 

While, in contrast, Norberg, Dziuban, and Moskal (2011) present a time-based blended learning 

model, and argue that blended learning is particularly defined by synchronous or asynchronous 

activities, independent from the use of modern technologies. Given the breadth of the blended 

learning definition, a wide variety of manifestations of blended learning are and can be 
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established, which are all adapted to the specific context of their institution (Dziuban, Hartman, & 

Mehaffy, 2014; Graham, 2013). 

Throughout this dissertation, the most common interpretation of blended learning is 

adopted, and blended learning is thus defined as learning that takes place in an instructional 

context that is characterized by a thoughtful combination of online and face-to-face instruction, 

aiming to stimulate student learning (Boelens et al., 2015; Dziuban et al., 2018; Osguthorpe & 

Graham, 2003). However, this definition is broad and does not provide us with information on 

how both formats (i.e., online and face-to-face instruction) can be thoughtful or effectively 

combined to support student learning (Garrison & Kanuka, 2004). Regarding the question of how 

to thoughtfully combine online and face-to-face instruction, several authors attempted to provide 

some guidance (see e.g., Garrison & Kanuka, 2004; Montrieux, Vangestel, Raes, Matthys, & 

Schellens, 2015; Osguthorpe & Graham, 2003). 

In this respect, Osguthorpe and Graham (2003) have stated that blended learning should 

combine the strengths of both formats. As such, the strength of online instruction is the increased 

flexibility in time and place, while the strength of face-to-face instruction lies in bringing students 

together to ensure (spontaneous) human interaction (Osguthorpe & Graham, 2003). A more 

specific example of how to make a deliberate choice for online or face-to-face instruction is 

provided by Garrison and Kanuka (2004). These authors suggest that setting up asynchronous 

online discussions might be favorable when the aim of the teacher is to encourage student 

reflection, as in this way students are provided with time to think and formulate their opinion. 

Accordingly, synchronous online or face-to-face discussions may be more effective when the aim 

is to generate ideas or activate prior knowledge. The latter example shows that a deliberate 

combination of face-to-face and online instruction depends on specific context factors such as the 

learning objectives. In addition, other important context factors that should be taken into account 

when deciding on the instruction format are: the characteristics of the target group, size of the 

target group, and the course content (Biggs, 1996; Montrieux et al., 2015).  

To put it briefly, the question of how to combine online and face-to-face instruction has no 

straightforward answer, as this depends on and has to be aligned with the learning objectives, 

course content, and target group. As such, ‘blended learning’ serves as an umbrella term for 

instructional practices that combine online and face-to-face instruction, and does not entail a 

specific pedagogical approach. Nevertheless, the past few years several studies are conducted and 

published that articulate how they approached and established a blended learning environment, 

and what effects or outcomes were yielded (Graham, Henrie, & Gibbons, 2014). Unfortunately, 

these research initiatives remain fragmented across the literature what makes it difficult to 
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identify the most recurrent practices (Graham et al., 2014). As a consequence, there is no 

consensus on what the general design requirements are when designing blended learning, and 

how previous studies have tackled or responded to these requirements (Alonso, López, Manrique, 

& Viñes, 2005; Dziuban et al., 2014; Graham et al., 2014). This is problematic, as several important 

design questions remain unanswered, such as: what kind of instructional activities need specific 

attention when designing blended learning environments, and which kind of instructional 

activities are most commonly designed in the online or face-to-face environment. 

Consequently, the second research challenge is twofold: to create a framework that 

identifies the most important design requirements of blended learning designs, and to bring 

together the existing research on designing blended learning in order to investigate how previous 

research addresses these design requirements. This is important because, up to now, there is no 

general framework that provides guidance in analyzing and designing blended learning 

environments, and existing practices and designs are fragmented across the literature. 

Consequently, those interested in designing and developing thoughtful blended learning 

environments are still struggling with its implementation (Jonker, März, & Voogt, 2018; Moskal et 

al., 2013). Resolving this challenge may serve to identify design requirements and design 

propositions for blended learning that are helpful for both researchers and practitioners in view 

of designing new and evaluating existing blended learning environments. 

2.2.2 Blended learning to stimulate active learning 

The literature on blended learning often connects the implementation of blended learning to a 

more effective pedagogy, due to the fact that it requires changes in the way courses are taught and 

how face-to-face class time is used (Graham, 2006; Joosten, Barth, Harness, & Weber, 2014; 

Osguthorpe & Graham, 2003). In this respect, the implementation of blended learning is often an 

impetus to reflect on and optimize the pedagogical approaches used in a course. Rethinking the 

course and optimizing the pedagogical approaches and instructional activities often go hand in 

hand by a shift towards more student-centered approaches that emphasize the active role of the 

student in the learning process (Dziuban et al., 2014; Hannafin & Land, 1997). The promotion of 

active learning mainly stems from a constructivist approach to learning, which assumes that 

knowledge cannot be passively transferred from the teacher to the student but has to be actively 

constructed by the students themselves (Jonassen, 1991, 1999). As such, “instruction should 

consist of experiences that facilitate knowledge construction” (Jonassen, 1999, p. 217).  

One kind of manifestation of student-centered approaches that foster active learning are 

instructional practices that include learning that is situated in and directed by authentic open-

ended tasks (Merrill, 2007; van Merriënboer & Kirschner, 2013). When performing open-ended 
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tasks, students often collaborate with each other to share and compare information, search for 

solutions, and negotiate about alternatives to complete the authentic task (Hmelo-Silver, Duncan, 

& Chinn, 2007; Könings, Brand-Gruwel, & van Merriënboer, 2005; Merrill, 2007). A specific 

example of the implementation of an authentic open-ended learning task in a blended learning 

environment is provided by Kim, Kim, Khera, & Getman (2014): 

ENG was an undergraduate biomedical-engineering course with lectures and a weekly 

two-hour lab session for the application of concepts and principles that focused learning 

on the theme of ‘conservation of energy’ through problem-solving methodologies and 

activities. Students viewed videos outside of class on YouTube, discussing the course focus 

on ‘conservation of charge.’ Student learning of content in the video lectures was 

monitored through a combination of short quizzes (3–5 multiple choice questions) created 

on the Blackboard learning management system (LMS), and low-stakes points students 

received for participation on respective YouTube discussion boards. During class, the 

instructor presented a problem relating to, but not exclusive to, the video(s) viewed 

outside of class. Groups self-assembled among the 52 class members to solve problems 

during class while the instructor and two TA’s provided facilitation. The instructor applied 

his prior experience with flipping a class whereby both the out-of-class and in-class 

experiences were improved by creating a clearly defined contextual link between the two. 

For example, the instructor used select student comments as a springboard for the next 

lecture and had students answer each other’s questions in groups, based on the questions 

they posted on YouTube. (p. 39) 

As illustrated in the example, the focus is on students actively processing the information both 

individually and in group to solve authentic open-ended problems. However, this example also 

illustrates that student-centered approaches are not necessarily instances of unguided or 

minimally guided instructional approaches, on the contrary, the teacher has to ensure that 

appropriate guidance and support is provided to stimulate student learning (Hmelo-Silver et al., 

2007; Puntambekar & Hübscher, 2005; Quintana et al., 2004). In particular, the teacher has a 

pivotal role to design experiences for students that are authentic and relevant, instruct students 

how to construct meaning, and monitor, evaluate, and adjust students’ constructions of 

knowledge (Ertmer & Newby, 2008). In doing this, he or she has to design support that is tailored 

to the learning characteristics of the student group (Puntambekar & Hübscher, 2005). Several 

kinds of support can be implemented, such as supportive measures that structure open-ended 

tasks (e.g., by imposing several problem-solving steps), or support that offers expert information 

and guidance directly to the learner (e.g., conversations with experts) (Hmelo-Silver et al., 2007). 
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However, up to now, both researchers and teachers often have accentuated a technology-focused 

approach and much less a student-focused approach to blended learning (Bliuc, Casey, Bachfischer, 

Goodyear, & Ellis, 2012; Ellis, Hughes, Weyers, & Riding, 2009; Graham et al., 2014). In a 

technology-focused approach the emphasis is on the technologies and tools used in blended 

learning designs for information delivery and increased access, while in a student-focused 

approach, teachers and researchers view blended learning as a way to leverage active learning 

opportunities to students and to develop knowledge (Ellis et al., 2009). A more detailed account 

of this technology-focused approach to blended learning in both design research and research on 

teachers’ beliefs is discussed in the following paragraphs.  

First, design research in the field of blended learning has often focused on how physical 

aspects (i.e., online tools) of blended learning environments contribute to access, flexibility, and 

efficiency, while this kind of research has regularly underexposed how the pedagogical features 

of a blended learning design contribute to students’ learning (Dziuban et al., 2014; Garrison & 

Kanuka, 2004; Graham et al., 2014). In particular, a synthesis of models developed in the blended 

learning domain has shown that the focus is especially on the physical aspects of a course rather 

than on the pedagogical aspects, by for instance making the comparison between a blended course 

and a face-to-face or online course (Dziuban et al., 2014; Graham et al., 2014). Due to the focus on 

these physical aspects, the underlying pedagogical aspects or design features (e.g., social support, 

reflection activities, group work, formative assessments) are often less clearly articulated, and 

little attention has been paid to the effect of the pedagogical design features to promote (active) 

learning opportunities (Graham et al., 2014). Consequently, readers often have no idea what 

specific pedagogical design features were involved in the blended learning design, and how these 

contribute to students’ learning (Dziuban et al., 2014). To summarize, little attention has been 

paid in the literature to how blended learning can promote active learning opportunities and 

contribute to students’ learning. 

Second, research that is related to teachers’ conceptions of blended learning has shown 

that, although teachers hold different conceptions of designing blended learning (Bliuc et al., 

2012; Ellis et al., 2009; Jonker et al., 2018), a large group of teachers are mainly led by practical 

and efficiency motives. For example, these teachers use blended learning to expand the resources 

that students have, or to post recorded lectures online for students who cannot attend face-to-

face lectures (Bliuc et al., 2012; Ellis et al., 2009). In other words, a large group of teachers is rather 

focused on the technology to give access and deliver information to students, and less aware of 

how blended learning designs can support students’ learning by finding ways to provide active 

learning opportunities (Ellis et al., 2009).  
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The lack of attention for how blended learning designs can contribute to students’ learning 

by providing more active learning opportunities indicates the need for educational research to 

focus on the pedagogical design features underlying a blended learning design and how these 

pedagogical design features contribute to student learning (Graham et al., 2014). As such, 

attention should be given to both identifying the core pedagogical design features included in the 

educational intervention, and explaining how and why these design features contribute to the 

desired learning processes and outcomes in a given context (Graham et al., 2014; Sandoval, 2014; 

Whetten, 1989). This kind of design research would be an important advancement for both theory 

and practice, as this provides a basis for other researchers to build on and discuss about the 

proposed blended learning design on the one hand, and offers useful insights and guidance for 

practitioners when developing their own blended learning courses on the other hand (Graham et 

al., 2014). 

As such, the third research challenge is to construct and study evidence-based blended 

learning designs that promote active learning by clearly articulating the core pedagogical design 

features that are particularly supportive for student learning in a specific context. This is 

important because previous design research often omits to articulate the core pedagogical design 

features, as researchers and teachers have often been focused on the technology itself rather than 

on student learning. In the case of this dissertation, the research context focuses on hands-on adult 

learners enrolled in formal adult education, as there is a lack of research that investigates how 

(blended) learning designs can support hands-on adult learners’ learning. Resolving this 

challenge may thus serve to identify pedagogical design features of blended learning designs that 

are particularly supportive to hands-on adult learners. 

3. Aims, design, and structure 

3.1 Research objectives 

Based on the three research challenges outlined through the first part of this introduction, the 

main purpose of this dissertation is to identify both theoretically and empirically how a blended 

learning environment can be designed that is particularly supportive to hands-on adult learners. 

Three research objectives (RO) are formulated: 

RO 1 To identify initial design requirements and design propositions for blended learning 

designs that address the needs of hands-on adult learners based on teachers’ practices and 

beliefs. 

RO 2  To identify design requirements and design propositions for blended learning designs 

based on the research literature. 
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RO 3 To investigate which features of blended learning designs are particularly supportive to 

hands-on adult learners in order to engender the intended learning processes and 

outcomes. 

The first two research objectives aim to examine the current educational situation related to the 

design of blended learning courses, and to generate design requirements and design propositions. 

The exploration of how teachers currently deal with designing blended learning environments to 

address the needs of hands-on adult learners (RO 1) leads to initial design requirements and 

design propositions, which have to be refined and revised after a more focused literature review 

(RO 2). The research conducted in the context of RO 1 and RO 2 (i.e., the identified design 

requirements and design propositions), inform the research conducted in the context of RO 3. The 

three research objectives are considered more deeply in the subsequent five studies (i.e., Chapters 

2-6), and in the general discussion and conclusion (i.e., Chapter 7). 

3.2 Methodology 

3.2.1 Research context 

The research conducted in this dissertation is situated within the context of the broader ALO!-

project (Adult Learners Online, see also: www.iwt-alo.be), aimed at improving the quality of 

online and blended learning in formal adult education and continuing vocational education and 

training. Consequently, all studies in this dissertation, except for Chapter 3 that also includes 

higher education contexts, are situated in the context of adult education.  

The landscape of adult education in Flanders is largely determined by the Flemish Decree 

on Adult Education that was approved by the Flemish Parliament in the year 2007 (Vlaams 

Parlement, 2007). With this Decree, the Flemish Government stimulates centers for adult 

education (in Dutch: centra voor volwassenenonderwijs; in short: CVO’s) to organize blended 

learning through extra funding for both the centers for adult education and the Flemish Support 

Center for Adult Education (in Dutch: het Vlaams ondersteuningscentrum voor het 

volwassenenonderwijs; in short: VOCVO). First, centers for adult education that offer a blended 

learning program with at least 25% distance education, can be eligible to receive increased 

funding (i.e., 20% extra staff) (Rekenhof aan het Vlaams Parlement, 2013; Vlaams Parlement, 

2007, 2018). Second, the Flemish Support Center for Adult Education receives state funds to 

support centers for adult education to develop and exchange expertise concerning blended 

learning (Vlaams Parlement, 2007). The latter is realized together with the Pedagogical 

Counseling Services (in Dutch: de Pedagogische Begeleidingsdiensten; in short: PBD), through 

projects. These initiatives to stimulate the organization of blended learning programs aim to 

corroborate with the principle of flexible and lifelong learning (Rekenhof aan het Vlaams 
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Parlement, 2013; Vlaams Parlement, 2018), and serve to better combine adult education with 

work, family, and leisure time (Rekenhof aan het Vlaams Parlement, 2013). 

The research that is presented in Chapters 2, 4, 5 and 6 is conducted in a teacher training 

program in Flanders. Though this is subject to change in the future (De Vlaamse Regering, 2018), 

Flanders has currently two types of teacher training, namely (1) the integrated teacher training, 

in which students follow a three-year program (180 credits) focusing on a combination of subject-

specific and pedagogical courses, and (2) the specific teacher training, in which students follow a 

shorter program (60 credits) solely focusing on pedagogical courses (Eurydice, 2009; Vlaams 

Parlement, 2006). The latter type, in which students are already qualified for a specific subject, 

can be organized in adult education centers. In the case of general subjects, such as history, 

psychology or chemistry, subject qualification is associated with a higher education degree, while 

for vocational subjects, such as electricity, hairdressing or baking, subject qualification is 

associated with a degree of vocational or technical secondary education. Students with prior craft 

knowledge who have not obtained a degree of secondary education have to follow an additional 

preparatory program (in Dutch: brugprogramma) before they can enroll for the specific teacher 

training (Vlaams Parlement, 2006). The specific teacher training leads to a teaching qualification. 

The focus on the specific teacher training has been chosen in view of the acute shortage of 

secondary school teachers that is expected from the academic year 2018-2019 onwards 

(Departement van Onderwijs en Vorming, 2015). A report on the future labor market for 

educational staff in Flanders for the period 2015-2025 that is published by the Department of 

Education and Training (in Dutch: Departement van Onderwijs en Vorming), predicts that this 

shortage will continue to increase (at least) until the academic year 2022-2023. For instance, 35% 

more new full-time equivalents are required in the academic year 2022-2023 in comparison with 

the academic year 2014-2015 (Departement van Onderwijs en Vorming, 2015). The largest group 

of teachers from which can be recruited to meet this growth in employment, is the group of 

students who graduate from the integrated and specific teacher training (Departement van 

Onderwijs en Vorming, 2015). However, at the same time, these programs are confronted with a 

decline in student numbers (Departement van Onderwijs en Vorming, 2015). Given the growth in 

employment and the decline in student numbers in teacher training programs to become 

secondary education teachers, there is a need for more influx of students to become secondary 

school teachers. This makes the case for investing in flexible teacher training programs by means 

of the implementation of blended learning. 

In addition, already much longer a shortage of sufficiently skilled teachers for vocational 

or technical subjects and practice in technical and vocational secondary schools is revealed 
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(Verhoeven & Stassen, 2006). Therefore, additional efforts should still be made to recruit students 

with technical and vocational backgrounds (i.e., hands-on adult learners) to become secondary 

school teachers. In other words, hands-on adult learners should be stimulated to participate in 

and to stay engaged during the specific teacher training program.  

A possible reason for this shortage of vocational subject teachers is that hands-on adult 

learners can be considered ‘vulnerable learners’ in a setting such as the teacher training program. 

They have been put forward by the teachers and directors of the two centers for adult education 

that participate in the ALO!-project as being the most challenging target group with respect to 

both drop-out rates, and implementing blended learning. Preliminary analyses of the influx in 

their blended learning programs show that especially students with a master’s or a professional 

bachelor’s degree are enrolling. Teachers and directors in these centers for adult education 

indicate that the lack of self-regulation or ICT-skills of hands-on adult learners often grounds the 

decision to redirect them towards a face-to-face program. Accordingly, hands-on adult learners 

often fall by the wayside with regard to enrolment in flexible learning programs. 

Seeing that this dissertation focuses on blended learning designs for hands-on adult 

learners, the research conducted in Chapter 2 is situated in two centers for adult education that 

offer the specific teacher training for both hands-on adult learners (with or without a degree of 

vocational or technical secondary education) and adult learners holding a degree of higher 

education. Moreover, the research conducted in Chapters 4, 5 and 6 is exclusively situated in a 

teacher training program for hands-on adult learners or students with prior craft knowledge 

(with at least a junior degree of vocational or technical secondary education) aiming to become 

secondary school teachers in vocational programs. As mentioned above, it is important to 

empower this target group to both participate in and stay engaged in the teacher training, seeing 

the shortage of vocational subject teachers in secondary education. 

3.2.2 Research design 

The five studies considered in this dissertation are situated within the qualitative research 

paradigm. Qualitative data consist mainly of words, in contrast to quantitative data that rather 

take the form of numbers (Miles & Huberman, 1994). Seeing that qualitative data “are a source of 

well-grounded, rich descriptions and explanations of processes in identifiable local contexts” 

(Miles & Huberman, 1994, p.1), this approach entails several specific strengths, namely: to 

investigate real and naturally occurring events in authentic settings, to get grip on the context in 

which the data are collected, to reveal the complexity in the data and provide rich descriptions 

embedded in a real context, to collect data over a longer period of time (instead of one snapshot), 

and to explore participants’ experiences and assumptions and connect these to the context (Miles 
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& Huberman, 1994). Moreover, Miles and Huberman (1994) argue that qualitative data have also 

the potential to generate and test hypotheses, due to its explorative nature in new areas. 

Overall, to fulfill the main aim of this dissertation and the proposed research objectives, 

the consecutive studies are based on an educational design research approach. According to Barab 

en Squire (2004), educational design research is defined as: “a series of approaches, with the 

intent of producing new theories, artifacts, and practices that account for and potentially impact 

learning and teaching in naturalistic settings” (p. 2). The focus on furthering theory grounded in 

authentic and realistic contexts entails that design researchers, instead of analyzing isolated 

variables and their effects, focus on specific components of a design and the processes engendered 

by the interactions between these components in specific contexts, and thus study the designed 

intervention as an integral and meaningful phenomenon (Barab & Squire, 2004; Sandoval, 2014; 

van den Akker, Gravemeijer, McKenney, & Nieveen, 2006). The aim of educational design research 

is twofold: to produce new knowledge and to improve educational practice (McKenney & Reeves, 

2012; Ormel, Pareja Roblin, McKenney, Voogt, & Pieters, 2012). Consequently, this kind of 

research requires more than providing evidence for a particular design that works, it also needs 

to generate evidence about how and why the design works in a particular context to advance the 

theoretical knowledge of the field (Barab & Squire, 2004; Whetten, 1989).  

With regard to conducting educational design research, McKenney and Reeves (2012) 

present a generic model that consists of three core phases in an iterative structure, namely: 

analysis and exploration, design and construction, and evaluation and reflection. According to 

McKenney and Reeves (2012), the generic model demonstrates “that educational design research 

progresses through three main phases, each of which involves interaction with practice and 

contributes, directly or indirectly, to the production of theoretical understanding and the 

development of an intervention, which matures over time” (p. 77). In Table 1, an overview is 

provided of each phase, with its main aim, the practical outcomes, and the theoretical outcomes 

(based on McKenney and Reeves (2012) and Mckenney (2016)).
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Table 1 

 Aim, practical outcomes, and theoretical outcomes of the three phases of educational design 

research, based on McKenney and Reeves (2012) and Mckenney (2016) 

 Aim Practical outcomes 
Theoretical 

outcomes 

Analysis and 

exploration 

To provide a better 

understanding of the 

educational problem, the 

setting in which the 

problem takes place, and 

the needs of the 

stakeholders or 

practitioners 

Generating a detailed 

understanding of the 

problem, specifying 

long-range goals, 

determining partial or 

initial design 

requirements, 

identifying initial design 

propositions 

Producing a 

descriptive and 

analytical 

understanding of the 

problem that is 

manifested in a 

particular context 

Design and 

construction 

To generate a potential 

solution to the problem, 

and to create successive 

approximations of the 

desired solution 

Conceiving and 

assembling the 

educational intervention 

Articulating the 

frameworks 

underpinning the 

educational 

intervention and the 

justification for 

design decisions 

Evaluation 

and 

reflection 

To empirically test the 

educational intervention, 

and to produce 

theoretical 

understanding 

Generating ideas for 

redesign and 

conclusions about the 

educational intervention 

Gaining theoretical 

understanding 

concerning the type 

of intervention 

studied or 

phenomena 

engendered by the 

intervention 

 

To resume, empirical investigations are conducted in realistic and authentic learning contexts to 

explore, design, implement, and refine practical solutions (McKenney & Reeves, 2012). During 

these three phases, the implementation and dissemination of both practical and theoretical 

outcomes are planned and carried out (McKenney & Reeves, 2012).  

The remaining part of this section provides a brief description of how the five studies in 

this dissertation have been established within the educational design research approach, and the 

research design that was chosen to conduct each separate study. Table 2 illustrates how the five 

studies are related to the three phases of educational design research.  
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Table 2 

Overview of how the chapters are related to the three phases of educational design research 

 Analysis and 

exploration 

Design and construction Evaluation and 

reflection Design Construction 

Chapter 2 X    

Chapter 3  X   

Chapter 4   X  

Chapter 5   X X 

Chapter 6   X X 

 

The first empirical study (Chapter 2) is situated in the exploration and analysis phase. According 

to McKenney and Reeves (2012), a field-based investigation creates favorable circumstances for 

the researcher to become deeply involved with the problem at hand and the context under 

investigation, to examine how practitioners in the field view and solve similar problems, and to 

develop ideas about how and why things work or fail in practice. As such, initial design 

requirements and initial design propositions can be generated. For this reason, the first empirical 

study (Chapter 2) reports on teachers’ beliefs of how blended learning designs should be tailored 

to hands-on adult learners’ needs, and what strategies they currently use to respond to these 

needs. In particular, semi-structured interviews were conducted with 20 teachers working with 

hands-on adult learners in two centers for adult education. The interview data are analyzed using 

a combination of directed and conventional content analysis. Directed content analysis makes use 

of predetermined coding categories based on the available literature (i.e., theory-driven), while 

conventional content analysis derives coding categories directly from the qualitative data (i.e., 

data-driven) (Hsieh & Shannon, 2005). This chapter serves RO 1. 

The second study (Chapter 3) is situated in the second phase of educational design 

research: design and construction. The main outcome of the design and construction phase is a 

thoughtful intervention which is grounded in both theoretical insights and practical deliberations 

(McKenney & Reeves, 2012). The first step towards a thoughtful intervention is to explore and 

map possible solutions to the problem (McKenney & Reeves, 2012). Accordingly, a systematic 

literature review (Chapter 3) was undertaken to identify design requirements and design 

propositions for blended learning designs. Twenty studies on the design of blended learning 

environments were selected for analysis. In the selection of appropriate studies, the focus was not 

only on adult education contexts, which are in the foreground in this dissertation, as blended 

learning research is typically conducted in higher education contexts (Drysdale et al., 2013). After 
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articulating four key challenges to designing blended learning (i.e., design requirements), the 

selected studies were analyzed to investigate how these four key challenges were addressed (i.e., 

design propositions). The data analysis was again based on a combination of directed and 

conventional content analysis. This chapter serves RO 2. 

After mapping possible solutions, the second step in the design and construction phase is 

to construct the educational intervention (McKenney & Reeves, 2012). This is an iterative process, 

as the intervention is shaped by the findings during the analysis and exploration phase (i.e., 

Chapter 2) and the solutions that were mapped during the design (and construction) phase (i.e., 

Chapter 3), and refined by data gathered during the formative evaluation of prototypes or initial 

interventions (McKenney & Reeves, 2012). In order to develop interventions that fit in an 

authentic educational setting, a co-design approach was adopted. This co-design approach entails 

that one teacher and the researcher worked together closely to design, realize, and evaluate the 

educational interventions (Roschelle & Penuel, 2006). This collaboration is assumed to have a 

positive impact on the blended learning design itself, as this is more likely to be highly achievable 

and effective (Könings et al., 2005, 2007). The constructed educational interventions in the 

context of this dissertation are established in one of the two centers for adult education that are 

described in Chapter 2.  

A first full version of a redesigned course was constructed and ran during the academic 

year 2015-2016. The educational intervention was embedded in the course psycho-pedagogical 

competence (in Dutch: psychopedagogische competentie), in which nine hands-on adult learners 

were enrolled, in a teacher training program to become teachers in vocational secondary 

education. The main learning objectives of the course were that students will be able to recognize 

the most common learning and developmental disabilities, to state the consequences for pupils 

diagnosed with a learning or developmental disability, and to develop classroom practices that 

address the needs of pupils diagnosed with a learning or developmental disability. This first 

intervention underwent formative evaluation and the findings were taken into consideration 

when revising the intervention for the second iteration of field testing. Chapter 4 reports on the 

evaluation of a part of the educational intervention: students’ collaboration process. In particular, 

this study gained insight in both how students coordinated their group work, and their interaction 

strategies. Student interviews, students’ interaction during collaboration, and the revision history 

of the group work were analyzed using directed content analysis. As this study reports on the 

findings of the first iteration of field testing and is especially informative for the next iteration of 

field testing, this study is situated in the second phase of educational design research: design and 

construction. This chapter serves RO 3.  
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Next to the findings reported in Chapter 4, the educational intervention as a whole 

underwent formative evaluation through combining the perspectives of the students, the teacher, 

and the researcher. This exchange of perceptions of the learning environment can reveal 

discrepancies and overcome these discrepancies in a next iteration, what will lead to a more 

powerful learning environment and, consequently, in more effective learning (Könings et al., 

2005). Based on this formative evaluation, improvements and refinements were made to develop 

the second and (up to now) final design. Again, the teacher and the researcher worked together 

closely to refine, realize, and evaluate the intervention. The second iteration of the educational 

intervention or the blended learning design ran during the academic year 2016-2017 in the course 

psycho-pedagogical competence in which 10 students were enrolled. The effectiveness of the 

educational intervention was evaluated through two studies (i.e., Chapters 5 and 6). One study 

(Chapter 5) was conducted to assess, in line with Chapter 4, students’ collaboration process. In 

this study, just-in-time teacher support was emphasized to promote students’ interaction during 

collaboration. In particular, this study gained insight in how students interacted with each other 

to construct knowledge and what kind of teacher support was helpful for them. The interaction 

during the group work consisted of forum postings and face-to-face talk. All the conversations 

were logged and recorded in order to analyze both how students constructed knowledge, and 

what kind of teacher support stimulated more productive interaction. The data was analyzed 

using a combination of directed and conventional content analysis. As this study reports on the 

rationale underpinning the educational intervention on the one hand, and gains insight in the 

processes engendered by this intervention on the other hand, Chapter 5 is situated in both the 

(design and) construction, and the evaluation and reflection phase. This chapter also serves RO 3.  

The last empirical study (Chapter 6) presents a retrospective analysis of the features of 

the blended course design that were particularly supportive to hands-on adult learners. In this 

study, the framework underpinning the educational intervention is articulated in detail and 

design decisions are explained. As such, this study is still part of the (design and) construction 

phase. However, this study also tests whether and why the design components engender specific 

enactment processes (i.e., design conjectures) and specific learning outcomes (i.e., process 

conjectures), which is related to the evaluation and reflection phase. This evaluation is based on 

interviews with the teacher and ten students, observations of all educational activities during the 

intervention, and the produced artifacts during the intervention. Directed content analysis made 

it possible to test and refine the generated hypotheses (i.e., design and process conjectures). This 

chapter also serves RO 3. 

To conclude, the research undertaken in this dissertation meets the five main features of 

the educational design research process formulated by McKenney and Reeves (2012): (1) 
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theoretically oriented: existing theories were used to frame the inquiry, (2) interventionist: 

solutions to real problems were designed and implemented in an authentic context, (3) 

collaborative: the teacher and the researcher worked together closely to design, realize, and 

evaluate the blended learning designs, (4) responsively grounded: the blended learning design 

was shaped by practitioner expertise, scientific literature, and field testing, and (5) iterative: the 

blended learning design evolved over time through two iterations of development, 

implementation, and refinement. Table 3 presents an overview of the different studies described 

above (i.e., Chapters 2-6), with details on research objectives, research method, data collection, 

and data analysis.  



 

 

Table 3 

Methodological overview of the five studies 

Chapter RO Research method Data collection Data analyses 

2 RO 1 Interview study  Semi-structured interviews with teachers (N=20) Directed and conventional 

content analysis1 

Pattern recognition 

3 RO 2 Thematic review Literature search and rigorous selection of appropriate studies (N=20 studies) Literature review 

Directed and conventional 

content analysis1 

4 RO 3 Intervention: first 

iteration of field testing 

The revision history of and comments in three2 group documents (599 transactions) 

Online interaction of 4 groups: Facebook messages, emails, comments in the group 

document (87 messages) 

Semi-structured interviews with individual students (N=9) 

Directed content analysis1 

5 RO 3 Intervention: second 

iteration of field 

testing) 

Direct observation of the interaction among students (N=10) in their groups (4 

groups) and between students and the teacher (N=1): 

     Online interaction: forum postings (69 postings) 

     Face-to-face interaction: recordings and transcriptions (3498 turn takes) 

Directed and conventional 

content analysis1 

Pattern recognition 

6 RO 3 Intervention: second 

iteration of field testing 

Semi-structured teacher educator interviews (N=1) 

Semi-structured student interviews (N=10) 

Observation of all educational activities during the intervention 

Students’ produced artifacts during the intervention 

Directed content analysis1 

1 Directed content analysis makes use of predetermined coding categories based on the available literature (i.e., a theory-driven approach); conventional 

content analysis derives coding categories directly from the qualitative data (i.e., a data-driven approach) (Hsieh & Shannon, 2005). 

2 The revision history of one group was missing. 
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3.3 Structure 

This dissertation consists of seven chapters. This chapter (Chapter 1) is the general introduction 

of the present dissertation. Chapters 2-6 reflect the five studies that have been carried out: 

Chapters 2, 4, 5 and 6 present the results of empirical studies and Chapter 3 presents a systematic 

literature review. Chapter 7 provides a general discussion and conclusion of the dissertation. 

Figure 1 provides an overview of the structure of this dissertation, and of the relations between 

the five studies (i.e., Chapters 2-6). In what follows, a short overview is given of each chapter.  

Chapter 1 provides a general introduction to this dissertation. It presents a literature 

review on adult education and hands-on adult learners, and the design of blended learning 

environments. In addition, three research challenges are outlined that will be tackled by the 

research conducted in the context of this dissertation. Finally, an overview of the research 

objectives, the research context, and the research design is presented.  

In Chapter 2, semi-structured interviews were conducted to make an in-depth study of 20 

teachers’ practices and beliefs concerning how blended learning designs can support hands-on 

adult learners’ learning. In addition, the study investigates how differences between instructors 

can be explained. Teachers’ strategies to differentiate between hands-on adult learners and 

students with a higher education degree are analyzed based on a framework of differentiated 

instruction (i.e., directed content analysis), while teachers’ beliefs about designing blended 

learning to address student diversity are derived from the data (i.e., conventional content 

analysis). Finally, to explain differences between instructors, a pattern recognition approach was 

used that positions the individual cases on two axes corresponding to the constructs under study 

(i.e., number of differentiated instruction strategies, and teachers’ profile related to their beliefs 

about the design of blended learning for hands-on adult learners). These patterns are investigated 

by taking into account both individual (e.g., number of differentiated instruction strategies) and 

organizational (e.g., vision of the institution) factors. This chapter is based on an article published 

in the scientific journal Computers & Education. 

 



 

 

 

Figure 1. Structure of this dissertation. 

Note. The five studies are represented with a grey background



Chapter 1 

25 

Chapter 3 is a systematic review of the research literature on the design of blended 

learning environments. First, a comparison of challenges outlined by previous influential studies 

on blended learning reveals four key challenges to the design of blended learning: incorporating 

flexibility, stimulating interaction, facilitating students’ learning process, and fostering an 

affective learning climate. After explaining these challenges, the systematic literature review 

investigates how previous research reporting on the design of blended learning environments 

deals with these four challenges. Therefore, 20 publications were selected and systematically 

analyzed based on a coding scheme that was developed in two stages. In the first stage, a pre-

defined coding scheme was established (i.e., directed content analysis), while in the second stage, 

this coding scheme was applied to the selected publications what resulted in refined and 

additional codes (i.e., conventional content analysis). This chapter is based on an article published 

in the scientific journal Educational Research Review. 

Chapter 4 reports on an exploratory study concerning students’ collaboration process 

during the first iteration of field testing. In particular, this study provides insight in how hands-on 

adult learners coordinated their group work, as well as how they interacted with each other to 

complete the collaborative task. This was investigated through the revision history of the 

collaborative task (i.e., the group document), an analysis of students’ interaction during 

collaboration, and semi-structured student interviews. The data were analyzed using directed 

content analysis. This chapter is published in the proceedings of the European conference on e-

learning. 

Chapter 5 involves an intervention study that was part of the second iteration of field 

testing. Based on the findings from Chapter 4, several actions were undertaken to optimize 

students’ collaboration process. Students collaborated on an open-ended task in small groups and 

were instructed to discuss with each other through the forum and later on during a face-to-face 

meeting, while the teacher offered just-in-time support to adjust the discussion when appropriate. 

An analysis of students’ dialogues and the teacher’s support showed how students’ interaction 

unfolded and what kind of teacher support was helpful to foster collaborative knowledge 

construction. First, students’ dialogues were analyzed based on a pre-defined coding scheme to 

investigate how they constructed knowledge together (i.e., directed content analysis). Second, to 

distinguish various patterns of teacher support, a pre-defined coding scheme was consulted (i.e., 

directed content analysis), and refined and adjusted based on the data collected in this study (i.e., 

conventional content analysis). This chapter is under review for publication in the British Journal 

of Educational Technology. 
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In Chapter 6, a retrospective analysis of a blended learning design for hands-on adult 

learners is conducted. To be more specific, the most salient design features particularly supportive 

for hands-on adult learners in an open-ended task were identified, and justifications are provided 

for how and why these design features should yield the intended enactment processes and 

learning outcomes. After articulating the components of the blended learning design and how and 

why the design should work, the design conjectures (i.e., why specific design features yield specific 

enactment processes) and the process conjectures (i.e., why specific enactment processes 

contribute to specific learning outcomes) are tested. A variety of data sources led this analysis: 

student interviews, teacher interviews, produced artifacts, and direct observations of the 

educational intervention. A pre-defined coding scheme was established based on the theoretical 

framework to analyze the data (i.e., directed content analysis). This chapter is based on an article 

that is submitted for publication in the Journal of the Learning Sciences. 

Chapter 7 provides a general discussion and conclusion with regard to the presented 

studies in this dissertation. In this final chapter, the main research findings are synthesized and 

discussed in view of the three research challenges and objectives that were outlined in the general 

introduction (i.e., Chapter 1). In addition, Chapter 7 presents the implications of the research 

undertaken in this dissertation for theory, practice, and policy. Finally, limitations are considered 

and suggestions for further research are provided, and a final conclusion is presented. 
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Chapter 2 

The design of blended learning in response to student diversity in 

higher education: Instructors’ views and use of differentiated 

instruction in blended learning. 

Abstract 

The implementation of blended learning in higher education is increasing, often with the aim to 

offer flexibility in terms of time and place to a diverse student population. However, specific 

attention for the diversity of this group, and how to cater individual needs, is still scarce. 

Therefore, this study explores instructors’ strategies for and beliefs about differentiated 

instruction in blended learning, together with how the differences between instructors can be 

explained. A total of 20 instructors working in two adult education centers participated in semi-

structured interviews focusing on their (a) use of strategies for differentiated instruction, and (b) 

beliefs about designing blended learning to address student diversity. The findings reveal that the 

most commonly used differentiated instruction strategy in a blended learning context was 

providing students with additional support throughout product development. In addition, three 

instructor profiles about designing blended learning to address student diversity emerged from 

the data: (1) disregard: instructors considered no additional support in the blended learning 

arrangements to match students’ needs, (2) adaptation: instructors believed that increased 

support in the existing blended learning arrangements was sufficient to match students’ needs, 

and (3) transformation: instructors thought that blended learning arrangements should be 

designed in a completely different way, and be tailored to the characteristics of the students. The 

results show that half of the instructors considered a transformation of their blended learning 

arrangements in response to student diversity. Furthermore, instructors’ beliefs appear to be 

strongly connected to the organization and trajectory in which they work. A major implication of 

these findings is that professional support focusing on instructors’ beliefs is of crucial importance 

to unlock blended learning’s full potential. As such, it is important for organizations to develop a 

clear stance on this issue, which pays explicit attention to responding to learners’ needs in blended 

learning contexts. 

1. Introduction 

Due to increasing student numbers, student populations in higher education are generally 

becoming more and more diverse (Fry, Ketteridge, & Marshall, 2008). This trend has sparked a 

surging interest in blended learning, an instructional approach that combines online and face-to-
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face instructional activities (Boelens, Van Laer, De Wever, & Elen, 2015), to create more flexible 

modes of education, and personalized learning trajectories (Fry et al., 2008; McKenzie et al., 2013; 

Wanner & Palmer, 2015; Watson, 2008). 

There are different points of view on how blended learning may contribute to achieving 

this goal. Traditionally, blended learning has been used to make higher education more accessible 

to students (Graham, Woodfield, & Harrison, 2013), as online activities allow students to go 

through the learning materials when and wherever they want (Norberg, Dziuban, & Moskal, 

2011). However, more recent conceptualizations of blended learning go beyond this notion of 

flexibility in terms of time and place. In addition to this increased accessibility, blended learning 

also offers opportunities to cater students’ individual needs and achieve real personalized 

instruction (Wanner & Palmer, 2015; Watson, 2008). For instance, the popular flipped classroom 

approach to blended learning aims to free up classroom time for student questions, in-depth 

discussion, and personal feedback, by requiring students to prepare for learning activities online, 

according to their own levels of understanding (Kim, Kim, Khera, & Getman, 2014; Wanner & 

Palmer, 2015). 

Unfortunately, there is not much information about how instructors in higher education 

actually use blended learning to provide more personalized instruction. This issue is especially 

important, as blended learning may help instructors to overcome a number of challenges that 

frequently obstruct more personalized instruction in traditional contexts, such as large 

classrooms or a lack of time (Nicolae, 2014; Tomlinson et al., 2003). The present study therefore 

examines how instructors in higher education use personalized instruction in a blended learning 

context, how they think about designing blended learning to address student diversity, and how 

possible differences between instructors may be explained. 

2. Literature review 

2.1 Differentiated instruction through blended learning 

As noted before, most students in higher education vary significantly in terms of interests, 

competences, readiness for learning, and prior (educational) experiences (Fry et al., 2008, 

Tomlinson & Imbeau, 2013). As these differences matter greatly in learning (see e.g., Räisänen, 

Postareff, & Lindblom-Ylänne, 2016; Vasileva-Stojanovska, Malinovski, Vasileva, Jovevski, & 

Trajkovik, 2015), personalized learning environments are key to enhancing the quality of 

students’ learning. Such learning environments typically involve differentiated instruction, which 

provides different avenues to learning in relation to students’ individual needs (Tomlinson & 

Imbeau, 2013). Differentiated instruction can be organized on two levels. At the institutional level, 

student diversity is generally handled in an organizational way, often by grouping or tracking 
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students on the basis of certain characteristics, such as their prior educational experiences (Ruys 

et al., 2013). At the classroom level, individual instructors modify their teaching approach to 

address the diverse needs of individual students in a classroom (Tomlinson et al., 2003).  

Previous research in the field of differentiated instruction has mainly focused on the 

classroom level (see e.g., De Neve, Devos, & Tuytens, 2015; Humphrey et al., 2006; Smit & 

Humpert, 2012), and has put forward four components to describe how instructors match their 

classroom instruction to students’ individual differences: content, process, product, and affect 

(Tomlinson, 2001; Tomlinson & Imbeau, 2013). First, content is defined as the information and 

ideas that students need to acquire in order to reach learning goals (Tomlinson & Imbeau, 2013). 

Flexibility in content can be provided in two ways: by adapting the curriculum, or what is being 

taught, and by modifying resources, or how the content is presented (Santangelo & Tomlinson, 

2009; Tomlinson, 2001). Second, process is understood as how students process the content and 

acquire new skills (Tomlinson, 2001; Tomlinson & Imbeau, 2013). The process is generally 

modified by changing the level at which learning takes place, for example, by alternating between 

whole class instruction, flexible grouping, and individualized activities (Hall, Strangman, & Meyer, 

2003; Tomlinson, 2001). Third, product refers to how students demonstrate what they know, 

understand, and can do after having received instruction (Santangelo & Tomlinson, 2009; 

Tomlinson & Imbeau, 2013). In this respect, instructors can create varied assessment options to 

capture mastery of learning goals, and provide students with different forms of support 

throughout product development (Santangelo & Tomlinson, 2009; Tomlinson & Kalbfleisch, 

1998). Fourth, the concept of affect can be interpreted as students’ feelings about the classroom 

environment. The main question here is whether all students feel safe, accepted, and valued 

(Tomlinson & Imbeau, 2013). Instructors can cultivate such feelings by ensuring that students 

interact and discuss in constructive ways, without making a person or certain part of the group 

feel smaller (Tomlinson, 2001). 

Most of the research on differentiated instruction has been carried out in the contexts of 

primary and secondary education, with little attention to differentiated instruction in higher 

education (Santangelo & Tomlinson, 2009). Still, this work suggests that instructors may 

encounter a number of challenges when organizing differentiated instruction (De Neve et al., 

2015; Humphrey et al., 2006; Smit & Humpert, 2012). Frequently cited challenges include limited 

human or physical resources, restrictive curricula, perceptions that organizing differentiated 

instruction is a time-consuming task, or a lack of skills for organizing differentiated instruction 

(De Neve et al., 2015; Humphrey et al., 2006; Smit & Humpert, 2012). Blended learning can help 

to overcome some of these challenges. For example, it may help to free up classroom time through 

online preparatory activities (Kim, Kim, Khera, & Getman, 2014; Wanner & Palmer, 2015), or 
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make differentiated instruction in large classrooms more manageable through online 

personalized activities (McKenzie et al., 2013). 

Through its combination of face-to-face and online activities, blended learning thus holds 

great potential for organizing differentiated instruction in higher education. Unfortunately, 

previous research on blended learning mainly focusses on instructors’ use of and perceptions 

about blended learning in general, rather than in relation to differentiated instruction (Bliuc, 

Casey, Bachfischer, Goodyear, & Ellis, 2012; Ellis, Hughes, Weyers, & Riding, 2009). Overall, these 

studies report that instructors’ thinking about blended learning may vary from low-level views 

focused on smoothening existing learning activities, to more high-level views that are mainly 

concerned with meeting students’ learning needs (e.g., Bliuc et al., 2012; Ellis et al., 2009; C. Kim, 

Kim, Lee, Spector, & DeMeester, 2013; Voet & De Wever, 2016b). More specifically, several studies 

have shown that instructors are more likely to focus on content delivery and meeting practical 

needs, rather than on student learning and providing tailored support to meet students’ needs 

(Bliuc et al., 2012; Davies, Dean, & Ball, 2013; Ellis et al., 2009). Even so, it is still not clear how 

instructors may actually envision blended learning in view of differentiated instruction, or what 

kind of strategies they put forward for differentiating between students. The finding that 

instructors’ views and use of blended learning may vary also raises the question about how these 

differences might then be explained. 

2.2 Explaining differences between instructors 

A review of the literature on instructors’ instructional decisions reveals two types of factors that 

may help to explain differences in instructors’ use of differentiated instruction, and views of 

designing blended learning to address student diversity. On the one hand, several authors have 

argued that the individual is crucial for explaining differences between instructors (Bliuc et al., 

2012; Ellis et al., 2009). It seems that what instructors do is primarily determined by their beliefs 

about education (Ertmer, 2005). Such beliefs are the sum of instructors’ personal judgements and 

evaluations about education, and include, for example, ideas about effective forms of instruction 

and organization, or student and teacher roles (Valcke, Sang, Rots, & Hermans, 2010). These 

beliefs form a mental framework for making decisions and interpreting new experiences 

(Goodman, 1988; Pajares, 1992), and in this way, determine instructors’ classroom behavior 

(Ertmer, 2005; Goodman, 1988; Kagan, 1992; Kim et al., 2013; Pajares, 1992; Valcke et al., 2010; 

Voet & De Wever, 2016a). This can explain why, for example, instructors who are primarily 

concerned with students’ learning needs are more likely to design blended learning arrangements 

that support deep and meaningful student learning (Bliuc et al., 2012). 
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On the other hand, other authors instead emphasize the importance of the organization, 

as decisions at the institutional level also have an impact on the decisions that individual 

instructors make about the way they approach blended learning (González, 2012). This line of 

reasoning is supported by several studies that have been able to explain differences in the use of 

strategies for differentiated instruction based on the institutional context (De Neve et al., 2015; 

Smith, 2011). For instance, it appears that instructors are more likely to incorporate blended 

learning in meaningful ways if there is a clear and supportive institutional strategy, such as 

providing room for experimenting with blended learning (González, 2012).  

To summarize, it is thus rather unclear how differences in instructors’ strategies for and 

beliefs about differentiated instruction in blended learning might be explained. In particular, 

previous research raises the question to what extent differences may be explained by respectively 

the individual or the organization.  

2.3 The present study 

Situated against the background of a diverse student population within the context of higher 

education, the present study focuses on instructors’ strategies for and beliefs about differentiated 

instruction in blended learning. In addition, it explores how differences between instructors may 

be explained. As such, the research questions are: 

(1) What strategies do instructors put forward to differentiate between students in a blended 

learning context? 

(2) What are instructors’ beliefs about designing blended learning to address student 

diversity? 

(3) How can differences in instructors’ strategies for differentiated instruction and beliefs 

about designing blended learning to address student diversity be explained? 

 

3. Method 

3.1 Research setting 

The present study is part of a larger research project in Flanders (Belgium), on the design of 

blended learning arrangements for students enrolled in a teacher training program within adult 

education (see Eurydice (2009) for more information about adult education in Flanders). Flanders 

has currently two types of teacher training: (1) the integrated teacher training, in which students 

follow a three-year program focusing on a combination of subject-specific and pedagogical 

courses, and (2) the specific teacher training, in which students follow a shorter program solely 

focusing on pedagogical courses. This study is situated in the latter type, and as such, the focus of 
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this training primarily lies on teaching methods, as students must be qualified for a specific subject 

in order to enroll. In the case of general subjects, such as history, psychology or chemistry, subject 

qualification is associated with a higher education degree, while for vocational subjects, such as 

electricity, hairdressing or baking, subject qualification is associated with a degree of vocational 

or technical secondary education. In other words, for some students, the teacher training program 

is their first experience with higher education, while other students have already obtained a 

degree in higher education. This implies that instructors in this context are confronted with 

students who are highly diverse in terms of prior educational experiences.  

Participants of this study were instructors working in a teacher training program in an 

adult education center in Flanders. Two adult education centers were contacted. These two 

centers differed in size and in how they organize the teacher training programs. More detailed 

information about the context of these centers is presented in Table 1 and the most important 

differences in how these centers organize the teacher training programs are further explained 

below. 

Table 1 

The teacher training program’s organization across the two adult education centers 

 Center A Center B 

Grouping (institutional 

level) 
Heterogeneous groups Homogeneous groups 

Specific teacher 

training (60 credits) 

(1) E-learning with weekly 

face-to-face meetings  

(2) Non-modular  

(3) Modular  

(1) For students with a degree of 

vocational or technical secondary 

education 

(2) For students with a degree of 

higher education  

Instructors’ average 

experience in teacher 

education  

7.32 years (SD=5.51, n=14) 4.58 years (SD=1.43, n=6) 

 

First, the main difference was the allocation of student teachers to specific class groups. In center 

A, student teachers with secondary and higher education degrees were put together in class, while 

in center B, student teachers with a degree of higher education were not taking classes together 

with those holding a degree of vocational or technical secondary education. In other words, 

students in center B were tracked, at institutional level, in homogeneous groups based on 

educational background, while center A opted for heterogeneous groups.  
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Second, both centers offered their teacher training programs in blended learning formats. 

However, there were some differences in the organization of these blended learning programs. 

Center A offered three different trajectories, which differed in the amount of online learning. Two 

trajectories (i.e., the non-modular and the e-learning trajectory) were organized in clusters, rather 

than in separate courses: a theory cluster, an experimentation cluster, and an experience cluster 

or internship. In the (1) e-learning trajectory, the theory cluster consisted of 18 online thematic 

modules, while the experimentation cluster consisted of maximum one weekly face-to-face 

meeting to integrate the theory into practice, for instance through microteaching. In the (2) non-

modular trajectory, there were also face-to-face meetings for the theory cluster (with the online 

part being reduced to about 25% of the cluster). In contrast to the first two trajectories, the (3) 

modular trajectory consisted of nine individual courses, next to an internship. Each course had an 

online part that took up about 25% of the course. Although student teachers could freely choose 

between trajectories, the e-learning trajectory was especially followed by those with a higher 

education degree, while those with a secondary education degree mainly enrolled in the modular 

trajectory. In the non-modular trajectory, the group was more diverse. In center B, all trajectories 

consisted of individual courses and an internship. The trajectory for student teachers with a 

secondary education degree was similar to the modular trajectory in center A, while the trajectory 

for those with a higher education degree was similar to the e-learning trajectory in center A. 

3.2 Participants and data collection 

Invitations to participate in the study were sent out to all instructors working in teacher training 

in one of the two adult education centers. The first author contacted the instructors through email, 

and requested a response within two weeks. Afterwards, a reminder was send to those who had 

not yet responded. In center A, 15 out of 19 instructors were willing to participate, while in center 

B, 6 out of 7 instructors were willing to take part. In other words, the response rate was about 

equal in both centers, with respectively 79% and 86% in center A and B. Prior to data collection, 

all participants received an explanation of the project. Participation was voluntary and the 

instructors gave their informed consent for participation, having been made fully aware of the 

nature and purpose of the research. 

Semi-structured interviews were conducted to explore instructors’ strategies for 

differentiated instruction and beliefs about designing blended learning arrangements for students 

with different prior educational experiences. Qualitative approaches and indirect measures are 

commonly used to explore instructors’ beliefs (Miles & Huberman, 1994), and conducting 

interviews allowed to get a detailed understanding of individual experiences and interpretations 

that are of importance to the present study’s research questions (Cohen, Manion, & Morrison, 

2007). 
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The interview protocol was organized around a set of predetermined open-ended 

questions, which allowed the interviewer to ask for more details or to clarify misunderstandings 

(Cohen et al., 2007). The protocol centered on three main themes: participants’ (1) background 

information (e.g., age, experience in education), (2) use of strategies to differentiate between 

students in a blended learning context, and (3) beliefs about designing blended learning 

arrangements for students with different prior educational experiences. The complete protocol 

can be found in Appendix A. 

All participants were interviewed by the first author of this study. The duration of an 

interview varied between 40 and 113 minutes, with an average of 69 minutes (SD=20). To avoid 

social desirability biases, the interviewer ensured that all participants felt comfortable and secure 

to talk freely during the interview (Cohen et al., 2007). To make each participant feel as 

comfortable as possible, the interviewer told the participants that there were no right or wrong 

answers, and that all data would be treated and reported confidentially.  

All interviews were audio-recorded with permission from the participants, and afterwards 

transcribed for data analysis. Due to the bad quality of one audio recording, one interview (with 

an instructor of center A) could not be transcribed and analyzed. Consequently, 20 instructors 

remained in the study. Of these 20 participants, 14 were female and 6 were male. Participants’ 

mean age was 41.95 years (SD=9.58), and their average experience in teacher education was 6.50 

years (SD=4.80). 

3.3 Data analysis 

In order to analyze the qualitative data, the interview transcripts were coded using NVivo 11 

(Miles & Huberman, 1994). A predetermined coding scheme was established based on the 

conceptual framework and research questions described above. Units of meaning (i.e., units that 

could be classified into a single category) were chosen as the unit of analysis. A final coding scheme 

with additional (e.g., ICT support) and refined codes (Cohen et al., 2007) was obtained by re-

reading the transcripts several times, and applying the initial coding scheme to eight randomly 

chosen transcripts. The final version of the coding scheme consisted of two parts (see Appendix 

B). First, the four components of differentiated instruction (content, process, product, and affect) 

were divided into nine subcategories, and one new category described as ICT support. One 

differentiated instruction strategy, the modification of curricula, was left out of the results, as it 

was not mentioned by the participants during the interviews. This was, however, not surprising, 

since the study took place in a formal setting with a fixed curriculum. Second, the coding scheme 

focused on identifying challenges that students can be confronted with in blended learning 

arrangements, together with instructors’ views of how they would deal with these challenges. 
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Emerging codes from the data were adaptation, transformation, and disregard (for details, see 

appendix B). 

The final coding scheme was used by the first author to analyze all transcripts. To check 

its reliability, a second coder independently analyzed 16 transcripts. For this purpose, the 

independent coder was given a training, which focused on the aims and method of the study, 

construction of the coding scheme, and meaning of the codes. During this training, the first author 

and second coder jointly worked on four transcripts and openly discussed the coding strategy. 

This allowed the independent coder to familiarize herself with the coding scheme. Subsequently, 

the second coder independently analyzed the 16 remaining transcripts, and inter-rater reliability 

was calculated. Percent agreement for the coding of differentiated instruction strategies was 82%, 

while that for the categorization into types of beliefs about design of blended learning was 90% 

(18 out of 20 cases). According to Miles & Huberman (1994), both outcomes are considered to 

indicate good inter-coder agreement. Afterwards, all disparities were discussed by the two 

independent coders until agreement was reached. 

Finally, two matrices were compiled based on the final coding (Miles & Huberman, 1994). 

The first matrix listed which strategies for differentiated instruction instructors used (see also 

Table 2 in section 4.1.2 strategies for differentiated instruction), while the second matrix 

contained an overview of participants’ beliefs about the design of blended learning arrangements 

in answer to student diversity. Based on these two matrices, each instructor was then positioned 

on two axes: one included the number of differentiated instruction strategies, whereas the other 

contained the types of beliefs about the design of blended learning that emerged during the data 

analysis.  

4. Results  

In keeping with the three research questions, the results section is divided into three subsections. 

The first subsection provides more information about the strategies put forward by instructors to 

differentiate between students with a degree of vocational or technical secondary education, and 

those holding a degree of higher education. The second subsection then presents an overview of 

instructors’ beliefs about how blended learning should be designed to take these differences 

between students into account. Finally, the third subsection links the findings of the previous two 

to one another, and also relates this to the organization in which instructors work. To further 

substantiate and illustrate the findings, each of these subsections draws on instructors’ quotes 

(translated from Dutch to English). Instructors’ names were replaced by a code, of which the letter 

(A-B) refers to the center where they worked, while the number (1-20) refers to their individual 

identification. 
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4.1 Strategies for differentiated instruction in a blended learning context  

4.1.1 Perceived differences between students 

During the interviews, instructors were asked to indicate which differences they noticed between 

students with a degree of vocational or technical secondary education and students with a degree 

of higher education, and how this was related to their teaching approach. All instructors reported 

that they noticed at least one difference between these two groups during their lessons. The most 

recurrent themes were (1) language abilities (n=20), such as writing skills, familiarity with jargon, 

English terms, or official school language, (2) ICT skills (n=17), related to using the center’s 

learning platform, formatting or editing a Word document, sending e-mails, or communicating 

online, (3) competences for processing the content (n=15), such as identifying core information, 

structuring, or summarizing content, and (4) competences for monitoring one’s own learning 

(n=9), including the need for feedback and confirmation, and ability to analyze task demands. For 

all these themes, instructors noted that mastery of these skills was generally lower for students 

with a degree of vocational or technical secondary education, compared to those with a degree of 

higher education. 

4.1.2 Strategies for differentiated instruction 

An overview of the individual instructors’ use of strategies for differentiated instruction is 

presented in Table 2. Of all instructors, one instructor did not report any strategy to deal with 

differences between students. The other 19 instructors indicated several strategies to change 

their instruction based on individual students’ needs. The average number of reported strategies 

for differentiated instruction was 3.25 (SD=1.74), with a maximum of seven different strategies. 

Table 3 presents these results in a different form, by focusing on the categories and 

strategies for differentiated instruction, rather than on the individual instructors. It provides an 

illustration of each strategy, and notes how often each strategy was mentioned. It turns out that 

instructors most frequently reported strategies for differentiated instruction on product (n=15) 

and process (n=13) level, while interventions on the affect (n=8) and content (n=9) level were 

reported less frequently by the instructors. Next to these four main categories, ICT support was 

added as an additional category. Seven instructors stated that they often needed to provide 

additional ICT support to students with a degree of vocational or technical secondary education. 

Furthermore, within these main categories, some specific strategies are implemented more often 

than others. The most frequently reported strategies were the provision of additional support 

throughout students’ development of a product that shows what they have learned (n=12) and 
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strategies using whole class instruction (n=11), whereas grouping strategies (n=3) and 

individualized activities (n=4) were reported far less. 



 

 

Table 2 

Instructors’ individual use of strategies for differentiated instruction 

Instructor 

Differentiated instruction categories1 
Total number 

of 

differentiated 

instruction 

strategies 

Content  Process  Product  Affect  

ICT 

support 

 

More 

varied 

teaching 

material 

Additional 

support 

 
Whole 

class 

instruction 

Grouping 
Individualized 

activities 

 

Additional 

support 

Varied 

assessment 

options 

 

Climate 

  

B1               5 

B2               6 

B3               4 

B4               5 

B5               3 

B6               2 

A7               2 

A8               2 

A9               4 

A10               7 

A11               4 

A12               3 

A13               2 

A14               0 

A15               2 

A16               3 

A17               3 

A18               5 

A19               2 

A20               1 
1 Based on Lawrence-Brown (2004), Tomlinson & Imbeau (2013), Tomlinson & Kalbfleisch (1998), Tomlinson et al. (2003), and Tomlinson (2001), 

Santangelo & Tomlinson (2009) 



 

 

Table 3 

An overview of the strategies for differentiated instruction, together with an illustration and instructors’ use of them 

Differentiated 

instruction categories1 
Illustration 

Used by N 

instructors 

1. Content - 9 

1.a. Provide varied 

teaching materials  

“I make a distinction between basic subject matter and additional subject matter, or provide students with 

additional video fragments, tools and quizzes to exercise, so that students can choose which materials 

they want to use to process subject matter (instructor A10).”  

5 

1.b. Provide additional 

support in teaching 

materials 

“I integrate pictograms in the learning material to show students what is important, less important, a 

problem statement, or an exercise (instructor B1).” 
6 

2. Process - 13 

2.a. Whole class 

instruction 

“During my face-to-face lessons for students with a degree of higher education I do not really follow the 

course manual when I am teaching, while during my lessons for students with a degree of vocational or 

technical secondary education, I use the course manual as a guide and I stick to that course content 

(instructor B4).” 

11 

2.b. Grouping 

“Students have to make an assignment in heterogeneous groups. They need to present their group product 

to the whole class and the whole class can react to their product. In this way, they are confronted with the 

diversity in the group, and everyone is challenged to do something more than he or she already could 

(instructor A8).” 

3 

2.c. Individualized 

activities 

“Students could choose between several topics in some of the distance assignments: on the one hand we 

offered new, additional topics that were not discussed in class, and on the other hand we offered topics 

that were extensions from the content provided during the lessons (instructor A19).” 

 

4 



 

 

3. Product - 15 

3.a. Provide additional 

support throughout 

product development 

“When students need to write a reflection, I provide them with different instructions. For learners with a 

higher education degree I give one open question and say: ‘this is the maximum number of words’. For 

learners with a degree of secondary education, I divide the assignment into smaller parts and ask them to 

respond to multiple specific questions (instructor B2).” 

12 

3.b. Provide varied 

assessment options 

“Students have the choice to make a digital brochure or another product instead of a paper since this 

focuses less on learners’ writing skills (instructors B3, A17).” 
9 

4. Affect 

“I often say to students with a degree of vocational or technical secondary education that they will be very 

important teachers. I try to create little success experiences, and help them to believe in their own 

successes (instructor B4).” 

8 

5. ICT support 

“After a face-to-face meeting, or during breaks, I show them how Moodle works, or how to format 

documents. I give them the space to grow and learn. For the first assignment, they may submit a flat, 

unformatted Word document, and then I provide some brief feedback on how they can format and edit 

the Word document (instructor A9).” 

7 

1 Based on Lawrence-Brown (2004), Tomlinson & Imbeau (2013), Tomlinson & Kalbfleisch (1998), Tomlinson et al. (2003), and Tomlinson (2001), 

Santangelo & Tomlinson (2009) 
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4.2 Beliefs about designing blended learning to address student diversity 

Even though blended learning may help to provide differentiated instruction, instructors 

commonly pointed out that blended learning may also give rise to additional challenges for some 

students. After discussing these challenges, this section introduces three distinct profiles related 

to the design of blended learning arrangements for this specific student group, which emerged 

from our interviews.  

Eighteen of the instructors indicated that blended learning programs are often more 

challenging for students with a degree of vocational or technical secondary education, compared 

to those holding a degree of higher education. Only two instructors (A8, A20) did not see 

challenges for this specific student group. The three most recurrent challenges in instructors’ 

answers were that students with a degree of vocational or technical secondary education (1) 

experience more problems with technology (n=8), (2) are not used to independently acquiring 

and processing content (n=10), and (3) have more trouble with meeting deadlines (n=3). 

Based on the interview responses, three profiles could be discerned regarding instructors’ 

beliefs about the design of blended learning arrangements for students with a degree of vocational 

or technical secondary education. First, four instructors’ answers corresponded with a disregard 

profile, since they offered no specific ideas about how to design blended learning arrangements 

to meet the needs of these students. Second, six instructors had an adaptation profile. They argued 

that their existing blended learning arrangements need increased or adapted support to better 

match the needs of students with a degree of vocational or technical secondary education. Third, 

10 instructors had a transformation profile. These instructors believed that more profound 

changes were needed, and that blended learning arrangements for students with a degree of 

vocational or technical secondary education should be designed in a totally different way than 

blended learning arrangements for students with a degree of higher education. 

4.2.1 Disregard 

This profile had two different interpretations. First, two instructors (A8, A20) did not report any 

challenges for students with a degree of vocational or technical secondary education, and logically 

expressed no modifications in their design of blended learning. Second, two instructors (A9, A7) 

reported challenges for students with a degree of vocational or technical secondary education, but 

no concrete modifications in their design of blended learning. For instance, instructor A7 was not 

convinced that blended learning was an appropriate approach for this group, but then also did not 

offer any solutions. Instead, he stated that: “My story is that blended or distance education brings 

a lot of stress for low-educated learners, while for high-educated learners it is a relief in many 

ways.” 
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4.2.2 Adaptation 

Six instructors indicated several actions to provide more guidance and support to students with a 

degree of vocational or technical secondary education in their existing blended learning 

arrangement, but did not explicitly state that the whole design a blended learning course should 

be changed. The most frequently reported actions were: (1) the provision of a guidebook or 

concrete guidelines to communicate expectations (instructors B6, A18), (2) the provision of clear 

guidelines about the learning platform, including instructions on where to post assignments or 

where students can find their feedback (instructors B6, A17, A18), (3) following up individual 

students to remind them of deadlines (instructors B6, A12, A18, A19), (4) giving students 

opportunities to send a draft version of an assignment before the final version (instructors A18, 

A19), and (5) building in monthly supervision between (individual) students and the instructor 

about the content of the course and students’ learning process (instructors A14, A19). Other 

actions were: personalizing the structure (i.e., ill-structured vs. structured) of assignments 

(instructor A14), replace English texts (instructor A18), provide a manual or guidebook when 

students need to watch videos (instructor A18), be accessible as instructor, for instance, by 

responding to emails every two days (instructor A18), offer variation in online exercises 

(instructor A17), and provide both online and face-to-face opportunities for interaction 

(instructor A17).  

4.2.3 Transformation 

Ten instructors remarked that the blend should not be the same for students with a degree of 

vocational or technical secondary education, and students with a degree of higher education. 

Depending on the student group, they proposed to design instructional activities in a totally 

different way, or provide other kinds of blends. Yet, at least eight of them (B1, B3, B4, B5, A11, A13 

A15, A16) also emphasized that the instructor will always play a central role in students’ learning 

of the content (during face-to-face meetings). For instance, instructor A11 explained that: 

“Blended learning needs to take place in another way, and the instructor will always play a central 

role in the introduction of theories. We need to provide other kinds of blends, for example [one 

that combines] a preparatory assignment outside the classroom, a face-to-face moment to explain 

and interpret the theory, and an online assignment to deal with the theory.” Often, these 

instructors additionally reported several smaller adjustments that were also mentioned by 

instructors with an adaptation profile, such as: the provision of direct and individual feedback 

(instructors B2, B4, A15), scaffolding students’ self-regulatory skills (instructors B3, A16), or the 

provision of a clear structure, expectations, and an overview of the deadlines and assignments 

(instructors B4, B5, A11). 
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4.3 Explaining differences between instructors 

To shed more light on the extent to which individual factors may explain differences between 

instructors, Figure 1 plots their repertoire of strategies for differentiated instruction in blended 

learning against their beliefs about the design of blended learning for addressing student 

diversity. Overall, there seems to be a trend toward more deliberate design of blended learning 

for instructors possessing a more extensive repertoire of strategies for differentiated instruction. 

However, this finding does not apply to all instructors. For example, even though instructor A9 

reported more strategies for differentiated instruction than the average, she still held a disregard 

profile. The opposite also occurred, as instructors A13 and A15 indicated fewer strategies for 

differentiated instruction than the average, but actually hold a transformation profile. Further 

analyses suggest that these unexpected differences are the result of organizational factors. 

 

Figure 1. Relation between instructors’ repertoire of strategies for differentiated instruction in 

blended learning and their beliefs about the design of blended learning for addressing student 

diversity.  

 

Note. Every numbered symbol (1-20) represents an instructor, and the letter (A-B) refers to the 

center where they work 
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Figure 2 adds the organization in which the instructors work into the equation. For instructors 

working in center A, it also indicates in which specific trajectory the instructors work. Since there 

were some instructors rather new to the e-learning trajectory, a distinction was made between 

instructors with less than one year of experience and instructors with more than one year of 

experience in the e-learning trajectory. Looking at instructors’ use of differentiated instruction 

strategies, the average number of reported strategies in center B (M=4.17, SD=1.47) was higher 

than that in center A (M=2.86, SD=1.75). Figure 2 further shows that the center in which 

instructors worked, seemed also strongly connected to their beliefs about the design of blended 

learning to address student diversity. In line with their more extensive repertoire of differentiated 

instruction strategies, instructors in center B also advocate a more deliberate design of blended 

learning for addressing student diversity, compared to many of the instructors working in center 

A. To be more specific, five of the six instructors working in center B were identified as holding a 

transformation profile, and consequently believe that, to match the needs of students with a 

degree of technical or vocational secondary education in blended learning arrangements, not only 

additional support, but also a redesign of learning arrangements was needed. In center A, 

instructors’ beliefs seemed to be associated with the trajectory in which they worked (for more 

information on these trajectories, see section 3.1 research setting). There appears to be a trend 

toward a more deliberate design, described here as a transformation profile, for instructors 

working already more than one year in the e-learning trajectory, while instructors working in the 

modular or non-modular trajectory often held a disregard or adaptation profile. 
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Figure 2. Relation between instructors’ repertoire of strategies for differentiated instruction in 

blended learning and their beliefs about the design of blended learning for addressing student 

diversity. 

 

Note. Every numbered symbol (1-20) represents an instructor, and the letter (A-B) refers to the 

center where they work. For more information on the trajectories in center A, see section 3.1 

research setting 

 

5. Discussion 

5.1 Summary of findings and discussion 

In this section, we highlight the three major findings from our study: (1) some strategies for 

differentiated instruction were mentioned more than others, (2) half of the instructors considered 

a transformation of the blended learning arrangements, while the other half considered no or 

limited changes to existing blended learning arrangements, and (3) the organization appeared to 

be connected to instructors’ views and use of differentiated instruction in blended learning. 

5.1.1 Strategies for differentiated instruction 

A first major finding is that some strategies for differentiated instruction are mentioned more 

frequently than others. Previous research identified four main categories of differentiated 
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instruction, respectively focusing on: (1) content, or the information and ideas that students need 

to acquire to reach learning, (2) process, or how students process the content and acquire new 

skills, (3) product, or how students demonstrate what they have learned, and (4) affect, or how 

students feel about the classroom environment (Tomlinson, 2001; Tomlinson & Imbeau, 2013). 

The findings of the present study point out that instructors more often put forward adjustments 

to the product and process level, than to the content or affect level. A likely explanation for these 

results may be that instructors are more familiar with strategies related to the product and 

process level, or that these strategies are easier to organize than differentiation at the content and 

affect level. When looking at specific strategies, the results reveal a number of differences 

compared to previous research. For instance, instructors in the present study frequently 

mentioned the importance of adequate assistance throughout product development, while earlier 

studies report that there is usually less attention to this strategy for differentiated instruction 

(Smit & Humpert, 2012). Likewise, flexible grouping methods are hardly reported by the 

instructors in this study, while Humphrey et al. (2006) found that group work was often used by 

instructors to organize responsive teaching. A possible explanation for these differences is that 

the previous studies were situated in a more traditional context, whereas the present study is 

situated in a blended learning context. It might be easier to organize formative assessments in the 

latter, as learning platforms can provide the instructor with additional opportunities to provide 

(automated) feedback to students (see e.g., Boelens, De Wever, & Voet, 2017; McKenzie et al., 

2013), while, on the other hand, the online component might be less suited to group work, since 

interaction and dialogue are easier to arrange in face-to-face meetings (Kember, McNaught, 

Chong, Lam, & Cheng, 2010). 

5.1.2 Beliefs about designing blended learning to address student diversity 

A second major finding is the typology of beliefs about designing blended learning to address 

student diversity, which emerged from the data. In particular, three profiles were discovered: a 

disregard, an adaptation, and a transformation profile. Instructors with a disregard profile either 

thought that additional support was not necessary, or did not seem to consider such support, even 

though they were aware of possible challenges to some students. For instructors with an 

adaptation profile, the proposed support remained limited to adjustments to existing learning 

arrangements. Instructors with a transformation profile believed that blended learning 

arrangements should be designed in a completely different way, and be tailored to the 

characteristics of the specific student group. This typology is consistent with other studies, 

indicating that not all instructors think about the design of blended learning arrangements in the 

same way (Bliuc et al., 2012; Ellis et al., 2009). However, it also nuances previous studies (e.g., 
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Bliuc et al., 2012) which have considered tailored instruction in blended learning as a one-

dimensional concept, rather than considering gradations in its execution. 

Looking at the results, it becomes clear that half of the instructors had a transformation 

profile, while the other half had either a disregard or an adaptation profile. On the one hand, this 

finding echoes that of previous studies, which have noted that most instructors are led by practical 

considerations when designing blended learning, and pay limited attention to individual students’ 

needs (Bliuc et al., 2012; Davies et al., 2013; Ellis et al., 2009; C. Kim et al., 2013). On the other 

hand, it also indicates that a relatively large number of instructors are already particularly 

attentive to differences between students in their design of blended learning. While the findings 

clearly distinguish three types of instructors regarding their beliefs on how blended learning 

should be designed in response to student diversity, it is less clear how these differences can be 

explained. 

5.1.3 Explaining differences between instructors 

A third major finding is that the organization and trajectory in which instructors work seem to be 

associated with their repertoire of differentiated instruction strategies and most of the differences 

in their beliefs about designing blended learning to address student diversity. The results indicate 

that, in line with their more extensive repertoire of differentiated instruction strategies, most 

instructors of center B advocate a more deliberate design of blended learning, compared to many 

of the instructors in center A. Previous research suggests that this is likely the result of a clear 

stance of the organization with respect to differentiated instruction in a blended learning context 

(González, 2012). This is illustrated by the way differentiated instruction is handled at the 

institutional level, with students in center B being grouped based on their educational degree, 

whereas center A does not group students based on their educational background. As previous 

research has also shown, a clear and supportive strategy and vision in the organization has an 

impact on the decisions that individual instructors make (De Neve et al., 2015; González, 2012; 

Smith, 2011). 

The results further reveal that instructors’ beliefs about the design of blended learning in 

response to student diversity may also vary within an organization, depending on the specific 

trajectories in which they work. The results from center A show that instructors who are 

responsible for a trajectory with mainly online activities, are more likely to say that a redesign of 

the blended learning arrangements is needed from the ground up (i.e., transformation profile), 

while instructors who are responsible for a trajectory with more face-to-face meetings or who just 

started teaching in a trajectory with mainly online activities are more likely to say that 

adjustments to the existing blended learning arrangements are sufficient (i.e., adaptation profile). 
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There are two plausible explanations for these different types of instructor beliefs within the 

organization. 

The first is that there may exist several subcultures in the organization, related to the 

specific trajectory in which instructors work. This may explain why most instructors in the e-

learning trajectory had a transformation profile, whereas those in other trajectories had an 

adaptation or disregard profile. This could also explain why instructors with less than one year of 

experience in the e-learning trajectory did not have a transformation profile, as they likely need 

more time to adopt the organizational subculture and establish shared views with colleagues.  

The second possible explanation is that the differences between trajectories may be due 

to the size of their online components. As the online activities provide increased autonomy for 

students, a certain amount of self-regulation is required (Barnard, Lan, To, Paton, & Lai, 2009; 

Lynch & Dembo, 2004). Previous research has shown that students without higher education 

degree may be less able to self-regulate their learning (Owston et al., 2013; Räisänen et al., 2016), 

and thus often encounter more difficulties in blended learning contexts. This was also indicated 

by the instructors in the present study. With this in mind, it seems logical that instructors working 

in a trajectory with mainly online activities propose more profound changes in the way blended 

learning is designed for students without higher education degree. 

5.2 Limitations and suggestions for further research 

A first limitation of this study is that the small sample size limits the ability to generalize some of 

the results, such as the most frequently used strategies for differentiated instruction. Even though 

these results are useful indications, they have yet to be confirmed by more large-scale studies. 

Still, these results are not the only contribution that the present study offers to the field, as it also 

introduces a typology for beliefs about the design of blended learning for responding to student 

diversity, while also pointing out that the organization plays an important role in the development 

of these beliefs. A second limitation of this study is that the strategies for differentiated instruction 

of the instructors are based on self-reports, and there were no direct observations to assess the 

accuracy of these self-reports. However, using self-reports is a common approach in similar 

studies (e.g., De Neve et al., 2015), and previous research has demonstrated that self-reports are 

a valid way to measure instructional outcomes (Dumont & Troelstrup, 1980). Still, future research 

could investigate whether observations and self-reports would also be similar in this particular 

case. Finally, a third limitation is that, although the findings suggest that the organization is related 

to the instructors’ profile, the question remains whether tracking students at institutional level is 

the cause or the consequence of instructors’ beliefs. As such, further research in organizations that 

are adopting blended learning could provide more insight in this causality. 
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5.3 Implications 

The present study explored instructors’ strategies for differentiated instruction in blended 

learning and their beliefs about designing blended learning to address student diversity. To 

further investigate the differences between instructors, both were compared to one another, as 

well as the organization and trajectory in which they work. The results hold two important 

implications to both theory and practice. 

First of all, the finding that half of the instructors believed that student diversity required 

no, or only limited, adaptations to their blended learning arrangements, suggests that professional 

support focusing on these beliefs is of crucial importance for instructors to unlock blended 

learning’s full potential. In light of this, the present study’s framework of strategies for 

differentiated instruction could be used as a starting point for expanding instructors’ strategies 

for coping with student diversity in blended learning contexts. In addition, the three profiles 

concerning beliefs about developing blended learning arrangements to address student diversity 

can be used by organizations and instructors to reflect on their own practice, to become more 

aware of their own beliefs, and to adjust their teaching approach.  

Second, differences in instructors’ beliefs about the design of blended learning were, 

according to the present study, mainly attributable to the organizational level, or the center and 

trajectories where instructors work. As such, it is important for organizations to develop a clear 

stance on this issue, which pays explicit attention to proactively planning differentiated 

instruction and responding to students’ needs in blended learning contexts. Recent work on 

institutional adoption (e.g., Graham, Woodfield, & Harrison, 2013) could serve as a framework for 

this kind of endeavor. This is also an important issue for future research, which should investigate 

exactly how organizations can contribute to the development of instructors’ beliefs about the 

design of blended learning to address student diversity. A possible starting point for such research 

can be found in the literature on differentiated instruction, which suggests that organizations 

should create a collective responsibility, by offering opportunities for instructors to share 

knowledge, ideas, and experiences, to enhance professional learning related to differentiated 

instruction (De Neve et al., 2015; Smith, 2011).
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Appendix A. Interview protocol 

1. Introduction 

- Thank the participant for participating in the study 

- Explain the goals of the study: investigate instructors’ experiences in working with and 

responding to student diversity (and more specific: students with a degree of vocational 

or technical secondary educations versus students with a degree of higher education), and 

perceived challenges when designing blended learning arrangements in general and with 

respect to learner diversity 

- Explain the three parts of the interview 

- Emphasize that the focus is on their experiences and opinions, and that there are no right 

or wrong answers 

- Ask permission to record the interview, and explain that all data will be treated 

confidentially 

- Sign informed consent 

2. Background information 

- What is your year of birth? 

- What higher education program did you follow? 

- Can you provide a description of your career? 

o How long have you been teaching in this center for adult education? 

o In which programs or trajectories do you currently teach? 

o Which courses/subjects do you teach?  

o How long have you been teaching these courses/subjects?  

- Have you been enrolled in a blended learning course as a student?  

o If yes, in which program(s) or course(s)? 

o How much experience do you have with blended/distance learning? (one lesson, 

an entire course,…)  
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o What are your experiences? Both positive and negative?  

- Do you have experience with blended/distance learning as an instructor?  

o If yes, in which program(s) or course(s)? 

o How much experience do you have with blended/distance learning? (one lesson, 

whole course,…) 

o What are your experiences? Both positive and negative? 

3. Experiences in working with and responding to student diversity 

What are, according to you, the most important differences between students with a degree of 

vocational or technical secondary education and students with a degree of higher education? 

(open question) 

- For every difference: 

o Can you provide a concrete example? 

o How is this related to your teaching? How do you cope with these differences 

during your lessons? 

- When instructors have responded to the question, prompts were provided about the 

themes that were not spontaneously discussed during the open question (to stimulate the 

discussion, based on literature). Again, when participants further discussed about a 

theme, they were asked to provide a concrete example and how this was related to their 

teaching. 

o Do you see differences with respect to students’… 

 self-efficacy, that students feel confident in solving tasks and to believe in 

their own abilities (Klug, Krause, Schober, Finsterwald, & Spiel, 2014) 

 planning skills, or how students plan their own learning activities? (Klug 

et al., 2014) 

 use of study methods and learning strategies? (Klug et al., 2014) 

 self-reflection, as students’ ability to monitor and evaluate their own 

learning process (Klug et al., 2014) 
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 reasoning/attribution, as to which reasons students assume led to their 

performance? (Klug et al., 2014) 

 ICT skills or ICT competencies? 

 motivation? 

 feelings about the classroom environment, as students feel safe in the 

learning environment? 

 attitude toward education? 

 attitude toward peers? 

 prior knowledge? 

 sense of belonging, relation with other students in the group? (McDonald, 

2014) 

 relation and attitude toward the instructor (McDonald, 2014) 

 written language skills 

 oral language skills 

4. Beliefs and perceptions about the design of blended learning arrangements in general, 

and with respect to learner diversity 

In general 

- How does the distance/online learning take part in your lessons? 

o Which learning activities are expected of students? 

o How do you provide support to students during the online or distance part? E.g., 

can students reach you by email? 

- How is the online part connected to the face-to-face meetings? 

- Are there certain skills necessary to successfully complete a blended learning course or 

program? (based on McDonald, 2014) 

- What can we, according to you, achieve with the concept blended learning? What is the 

power of blended learning? 
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- What can we certainly not achieve with the concept blended learning? 

- What are the most essential components in a blended learning arrangement? What advice 

would you give to design an effective blended learning arrangement? 

Students with a degree of vocational or technical secondary education 

- Do students with a degree of vocational or technical secondary education encounter 

challenges during blended learning courses or problems to successfully complete a 

blended learning course? If yes, what are these challenges? Provide a concrete example. 

- What do you want to change, or what needs to be modified to overcome these challenges 

or problems? 

- With regard to students with a degree of vocational or technical secondary education: 

what is going well in the blended learning arrangements? 

- To summarize, can you indicate what components should be emphasized to design a 

suitable blended learning arrangement for this target group? 

5. End 

- Ask whether the instructor has additional comments related to the themes of the 

interview 

- Thank the participant for participating in the study 



 

 

Appendix B. Coding scheme 

DIFF: strategies that adult educators put forward to differentiate between students with a degree of (a) vocational or technical secondary education 

and (b) higher education 

Instructors can differentiate 

instruction through… 

(Tomlinson & Imbeau, 2013) 

Underlying categories and examples of strategies 

Based on Lawrence-Brown (2004), Tomlinson & Kalbfleisch (1998), Tomlinson 

et al. (2003), Tomlinson (2001), Santangelo & Tomlinson (2009) 

Code 

Content 

(1) What students 

learn / what we teach 

(curricula) 

 

(2) How content is 

presented to students: 

resources and 

material students 

need to use to acquire 

the content and reach 

the learning goals 

Modify curricula (what we teach): match learning content to students’ needs 01DIFF_Curriculum 

More varied lesson/instructional material, for example:  

- match materials to the specific instructional needs of groups 

- present information in varied ways: orally, visually, through 

demonstration, part to whole, and whole to part 

- provide text materials at varied reading levels and levels of complexity 

02DIFF_LessonMaterial 

Additional support, for example: 

- provide advanced organisers, highlighted print materials, key ideas, 

visual aids, outlines, summaries 

- add structure 

- provide connections with prior knowledge or experiences 

- provide clear expectations and examples, using examples and 

illustrations that represent varied ways of thinking, or clarify the final 

goals with examples of successful work from other students 

03DIFF_ContentSupport 



 

 

Process / 

activity 

How students process 

the content 

How the instructor 

modifies his/her 

teaching methods, 

instructional 

strategies, and 

learning activities 

based on student 

diversity. How he or 

she applies the content. 

- different 

degrees of 

difficulty, 

complexity, or 

specificity 

- varying the 

pace of work 

- connections 

between 

learning 

activities and 

personal 

interests 

Whole class instruction, adjust teaching methods 

and instructional strategies to the entire class. 

Flexibility in whole class instruction can be achieved 

when students are tracked in rather homogeneous 

class groups, or when instructors carefully select 

instructional strategies that attend to a specific 

group of students in the classroom and which is in 

addition beneficial for all students 

 

04DIFF_WholeClass 

(Flexible) grouping: use a variety of grouping 

strategies to match students and tasks (mixed or 

similar readiness/interests/learning profile) 

05DIFF_Grouping 

Individualized activities, for example: offer 

assignments on the same topic at varying degrees of 

difficulty, let students work at their own pace, give 

learners choices about topics in which to specialize, 

give students choices about ways of learning, 

provide additional instruction to the individual 

student 

06DIFF_IndividAct 

Product 

How students 

demonstrate what 

they have learned 

(i.e., know, 

Provide additional support: adequate scaffolding and support throughout 

product development. For example: 

- additional feedback (during product development) 

07DIFF_ProductSupport 



 

 

understand, and can 

do) at certain points 

in a unit of study 

(formative and 

summative) 

- divide assignments into smaller steps 

- peer- and self-evaluation 

Provide varied assessment options, for example: 

- portfolios, authentic problems to solve,… 

- provide varied modes of expression (e.g., written paper vs oral 

presentation) to show mastery of common learning goals 

- give students choices about modes of expression 

08DIFF_Product_AssOpt 

Affect / 

learning 

environment 

The climate or tone of 

the classroom. How 

students feel about or 

respond to learning 

and the classroom 

environment 

(students feelings 

impact their learning) 

The instuctor stimulates…  

- that everyone feels welcomed and contributes to everyone else feeling 

welcomed 

- mutual respect, to accept and appreciate one another’s similarities and 

differences 

- that students feel safe in the classroom (students feel accepted and 

valued, students dare to say they don’t know or dare to make mistakes) 

- every learner grow as much as he/she can in general ability and 

specific talents 

09DIFF_Affect 

Additional ICT support 

The instructor provides additional ICT support in and outside the classroom, 

e.g., how to use the learning management system, or how to edit and format a 

Word document 

10_DIFF_Ict 
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BLE: Adult educators’ beliefs about designing blended learning arrangements for students with a 

degree of technical or vocational secondary education 

 BLE_CHALL(SE): Perceived challenges that blended learning arrangements may pose for 

students with a degree of vocational or technical secondary education 

 BLE_DEVEL(SE): Ways to design blended learning arrangements for students with a 

degree of vocational or technical secondary education to overcome these challenges 

o This code consisted of three sub codes, derived from the data: 

 Adaptation: Participants who believed that more and adapted guidance 

and support is necessary 

 They indicate several actions to provide more guidance and 

support to students with a degree of vocational or technical 

secondary education, but did not explicitly stated that the whole 

design of a course or the learning activities should be changed or 

transformed 

 Transformation: Participants who believed that the design of other blends 

or different learning arrangements is needed  

 They indicate that the blend should not or cannot be the same for 

students with a degree of (a) vocational or technical secondary 

education, and (b) higher education. They propose to design 

different instructional activities or other kinds of blends 

 Disregard: Participants with no clear beliefs about how to design blended 

learning arrangements for students with a degree of vocational or 

technical secondary education
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Chapter 3 

Four key challenges to the design of blended learning: A systematic 

literature review 

Abstract 

The design of blended learning environments brings with it four key challenges: (1) incorporating 

flexibility, (2) stimulating interaction, (3) facilitating students’ learning processes, and (4) 

fostering an affective learning climate. Seeing that attempts to resolve these challenges are 

fragmented across the literature, a systematic review was performed. Starting from 640 sources, 

20 studies on the design of blended learning environments were selected through a staged 

procedure based on the guidelines of the PRISMA statement, using predefined selection criteria. 

For each study, the instructional activities for dealing with these four challenges were analyzed 

by two coders. The results show that few studies offer learners control over the realization of the 

blend. Social interaction is generally stimulated through introductory face-to-face meetings, while 

personalization and monitoring of students’ learning progress is commonly organized through 

online instructional activities. Finally, little attention is paid to instructional activities that foster 

an affective learning climate. 

1. Introduction 

Recent work on educational technology generally uses the concept of blended learning to refer to 

a deliberate ‘blending’ of face-to-face and online instructional activities, with the goal of 

stimulating and supporting learning (Boelens, Van Laer, De Wever, & Elen, 2015). Yet, the idea of 

combining face-to-face with online instruction in education is not new (see e.g. Garrison & Kanuka, 

2004; Graham, 2006; Osguthorpe & Graham, 2003). Since the rise of ICT in education, this 

approach to teaching and learning has been implemented and studied repeatedly (Drysdale, 

Graham, Spring, & Halverson, 2013). 

The main reason for this continued interest in the design of effective blended learning 

environments, is that combinations of face-to-face and online teaching activities have been found 

to offer several new opportunities for optimizing learning (Spanjers et al., 2015). As previous 

research has pointed out, this implies a redefinition of instruction, in which technology is used to 

design instructional activities that were previously hard to organize, rather than substitution, in 

which technology is used for carrying out existing activities, without any functional change in 

teaching and learning (Ertmer, 1999; Puentedura, 2014; Voet & De Wever, 2016). Although this 
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distinction is certainly useful to the design of blended learning, it does, however, not provide 

concrete design principles for creating instructional activities in blended learning environments.  

As of yet, this kind of detailed framework is unfortunately lacking in the literature (Alonso, 

López, Manrique, & Viñes, 2005; Graham, Henrie, & Gibbons, 2014). Consequently, researchers 

and practitioners are still struggling with the implementation of blended learning (Moskal, 

Dziuban, & Hartman, 2013). As a first step toward resolving this issue, the present study outlines 

how the literature points toward the existence of four key challenges to designing blended 

learning, and then investigates how previous studies have designed blended courses in order to 

deal with these challenges. 

2. Four key challenges to designing blended learning 

An overview of several influential studies on blended learning is presented in Table 1. This 

overview includes (1) the three most cited articles and the most cited book chapter from 2000-

2011 as presented in the review of Drysdale, Graham, Spring, and Halverson (2013) (i.e. Garrison 

& Kanuka, 2004; Graham, 2006; Osguthorpe & Graham, 2003; Ruiz, Mintzer, & Leipzig, 2006), (2) 

the three most cited articles in Web Of Science for the search term “blended learning” during the 

past 10 years (i.e. Gikandi, Morrow, & Davis, 2011; Ozkan & Koseler, 2009; So & Brush, 2008), (3) 

three recently published articles about blended learning (i.e. Chen, Wang, & Chen, 2014; Henrie, 

Halverson, & Graham, 2015; Owston, York, & Murtha, 2013), and (4) two recently published 

doctoral dissertations (Halverson, 2016; McDonald, 2012). A comparison of the challenges 

outlined by each of these studies, reveals four key challenges: incorporating flexibility, stimulating 

interaction, facilitating students’ learning process, and fostering an affective learning climate. In 

what follows, each of these challenges will be further discussed. 



 

 

Table 1 

Previous research addressing the four key challenges 

 Incorporating flexibility Facilitating interaction 
Facilitating students’ 

learning processes 
Fostering an affective climate 

Halverson 

(2016) 
 

Psycho-social 

relationships (interaction) 

is a core issue of blended 

learning design. 

Metacognitive strategy use and 

ability of self-regulation may 

be particularly important 

(cognitive engagement). 

Emotional engagement (e.g. 

enjoyment, confidence, 

confusion, boredom, 

frustration, anxiety). 

Henrie et al. 

(2015) 
 

Emotional engagement 

(learners’ social 

connection with others at 

school). 

Learners’ self-regulation and 

metacognitive behavior 

(cognitive engagement). 

Emotional engagement 

(learners’ feelings about their 

learning experience, e.g. 

interest, frustration, or 

boredom). 

Chen et al. 

(2014) 

Providing a flexible 

environment that includes a 

variety of learning modes, and 

opportunities for students to 

choose where and when they 

learn. 

The instructor should be 

aware of the transactional 

distance. 

Some students may need 

greater incentives to 

encourage self-directed home 

study. 

Promoting a positive learning 

environment (e.g. use of humor, 

praising student performance), 

and individualization. 

Owston et al. 

(2013) 

Offering students a choice 

whether to enroll in blended or 

face-to-face course sections. 

Interaction during the 

course (with other 

students and the 

instructor). 

Some students may not have 

the independent study skills 

that blended learning demands 

(self-regulation skills, time-

management). 

Student engagement (e.g. to ask 

questions, to feel anxious, to be 

overwhelmed). 



 

 

McDonald 

(2012) 

The study raises questions 

about the degree of self-

directedness learners 

experience and about their 

need for personal control. 

Face-to-face interaction 

with the instructor and 

peers can assuage the 

potential sense of 

isolation. 

Students’ time-management 

skills are requisite to succeed 

in blended courses. 

Students’ self-motivation skill is 

a requisite skill to succeed in 

blended courses. 

Gikandi et al. 

(2011) 
  

Implementing formative 

assessment strategies (i.e. 

monitoring of learning and 

provision of feedback) to 

support learners. 

Motivating learners by 

implementing authentic 

learning tasks, designing 

instruction that caters the 

diverse learning needs. 

Ozkan and 

Koseler 

(2009) 

Trend towards location-

independent education, and 

course flexibility. 

Interaction with other 

students and teacher is 

important. 

Effective course management 

(e.g. making announcements, 

pre-defined evaluation 

criteria). 

Identification of learner 

characteristics (e.g. motivation, 

confidence, anxiety, 

enthusiasm). 

So and Brush 

(2008) 
 

Providing opportunities 

for both online and face-

to-face interaction (social 

presence). 

In blended learning 

environments, the importance 

of students’ self-regulated 

learning (e.g. time-

management) increases. 

The importance of students’ 

self-motivation, emotional 

support and bonding. 

Graham 

(2006) 

Learner choice: the type and 

amount of guidance that should 

be provided to learners in 

making their choices about the 

blend. 

When and why should we 

consider human 

interaction (e.g. 

collaboration and learning 

communities)? 

How can blended learning 

environments be designed to 

support increasing learner 

maturity and capabilities for 

self-regulation? 

 



 

 

Ruiz et al. 

(2006) 

Learners have control over the 

content, learning sequence, 

pace, time, and media. 

Enhancing learners’ 

interactions with each 

other. 

The online component 

provides the teacher with a set 

of online resources to facilitate 

the learning process. 

The online component allows 

learning to be individualized 

(e.g. personalization of 

content), which enhances 

learners’ motivation. 

Garrison and 

Kanuka 

(2004) 

 

The sense of community 

and belonging is essential 

(social presence). 

Managing the environment and 

facilitating learning 

experiences (teaching 

presence). 

 

Osguthorpe 

and Graham 

(2003) 

Students need to be given the 

opportunity to make choices 

about what they will study and 

how they will study it (personal 

agency). 

Social interaction as a goal 

of blended learning: how 

will community be built 

during both types of 

contact? 

  



Four key challenges to the design of blended learning 

84 

2.1 Challenge 1: How to incorporate flexibility? 

Although earlier research has discussed several benefits of blended learning, like a more effective 

pedagogy (Graham, 2006; Joosten, Barth, Harness, & Weber, 2014), or enhanced cost-

effectiveness (Graham, 2006), an often cited rationale for combining face-to-face with online 

instruction is increased flexibility for learners (Bonk, Kim, & Zeng, 2006; Graham, 2006; Graham, 

Allen, & Ure, 2005). This increased flexibility implies that learners have some level of control over 

time, place, path, or pace of learning (Horn & Staker, 2014). The online component of blended 

learning may offer flexibility in terms of time, by using asynchronous instead of synchronous 

communication, and place, as learners can be anywhere in the world, and no longer have to be co-

located in classrooms (Osguthorpe & Graham, 2003). Furthermore, learners may have control in 

terms of path, by determining the order in which the content is provided in the course (Van Laer 

& Elen, 2016), and pace, by progressing at their own speed when studying the material (Horn & 

Staker, 2014). Finally, another type of learner control or flexibility is that learners may have the 

option to choose between face-to-face or online learning or instructional activities (Owston et al., 

2013). In short, the question as to how incorporate flexibility, and which amount of flexibility is 

desirable, is the first challenge that surfaces during the design of blended learning environments. 

2.2 Challenge 2: How to facilitate interaction? 

The increased flexibility in terms of time and space in blended learning environments first of all 

leads to an enlarged psychological and communication space, called the transactional distance 

(Moore, 1993). As this transactional distance increases, social interaction becomes more difficult. 

The second challenge therefore revolves around the question of how to facilitate interaction in 

blended learning environments. When transactional distance is high, instructors cannot 

immediately notice when learners encounter problems, or they may not have a good idea of what 

learners have actually learned (Chen et al., 2014). Consequently, there may be some 

misunderstanding in the input of the instructor(s) and that of the learners (Moore, 1993). The 

blended learning approach, however, is seen as an effective approach for facilitating interaction 

(Ausburn, 2004; Rovai, 2003), as the face-to-face component brings learners (geographically) 

together and enables both verbal and non-verbal communication during certain parts of the 

course (Osguthorpe & Graham, 2003). Still, as learners themselves have reported, two-way 

communication between learners and instructor(s) is also important in the online component of 

blended learning environments (Ausburn, 2004; McDonald, 2014). In other words, many learners 

want the flexibility offered by the blended learning method, but do not want to lose the social 

interaction and human touch they are used to in a face-to-face environment (Graham, 2006). 
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2.3 Challenge 3: How to facilitate students’ learning processes? 

Due to the increased flexibility and autonomy of learners in blended learning environments, self-

regulation becomes a critical factor for success (Barnard, Lan, To, Paton, & Lai, 2009; C.J. Bonk et 

al., 2006; Van Laer & Elen, 2016). In particular, several self-regulation skills are required for 

successful participation in blended learning courses: organization, discipline, time management, 

skill in using technology to support learning, and self-efficacy to exercise control over their own 

learning processes (McDonald, 2014). As such, several researchers have found that increased 

flexibility and learner control are especially beneficial for high achievers or students that possess 

self-regulation skills, while low achievers may not yet possess the required skills for independent 

learning (Owston et al., 2013; Tsai & Shen, 2009). The third challenge therefore focuses on the 

question of how to facilitate these students’ learning processes in blended learning environments. 

In this respect, Vermunt and Verloop (1999) provide a framework of instructional activities to 

assist students in regulating their learning. As shown in Table 2, this framework distinguishes 

between four categories of regulative strategies: orienting and planning, monitoring, adjusting, 

and evaluating.  

Table 2 

Four categories of regulative strategies (Vermunt & Verloop, 1999) 

Regulative 

strategies 
Description 

Example (instructional 

activity) 

Orienting and 

planning 

Prepare and design the learning process by 

examining characteristics of the learning task, 

and determining learning goals, prior 

knowledge, or time constraints 

The instructor introduces 

the course and activates 

learners’ prior knowledge 

Monitoring 
Observe whether the learning process 

progresses according to the plan 

The instructor administers 

regular tests to assess 

students’ competencies 

Adjusting 
Change the initial learning plan on the basis of 

the results of the monitoring activity 

The instructor gives 

additional explanations 

Evaluating 

Judge the extent to which the final learning 

outcome is in agreement with the initial plan 

and the degree to which the learning process 

has proceeded 

The instructor provides 

summative tests and sample 

exams 
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2.4 Challenge 4. How to foster an affective learning climate? 

Finally, due to the increased transactional distance in online environments, online interaction is 

often considered to be less spontaneous compared to face-to-face communication (Osguthorpe & 

Graham, 2003), which might cause feelings of learner isolation (McDonald, 2014). This could 

result in reduced motivation to learn (Osguthorpe & Graham, 2003), which can in turn lead to 

higher drop-out rates (Angelino, Williams, & Natvig, 2007). It is therefore important for blended 

learning environments to foster a motivating and affective learning climate (Mazer, Murphy, & 

Simonds, 2007), which makes that learners feel safe, accepted and valued, and promotes positive 

attitudes towards the course and the instructor (Mazer et al., 2007; Tomlinson & Imbeau, 2013). 

In relation to this, research has pointed out that a positive affective learning climate may facilitate 

the learning process (Vermunt & Verloop, 1999), and lead to positive student outcomes such as 

intrinsic motivation, creativity, and well-being (Haerens, Vansteenkiste, Aelterman, & Van den 

Berghe, 2016). Some specific ways in which instructors can contribute to a positive affective 

learning climate are: showing empathy, having a sense of humor, providing encouragements, 

directing attention to task-relevant aspects, and attending to students’ individual differences 

(Mazer et al., 2007; Plax, Kearney, McCroskey, & Richmond, 1986; Tomlinson & Imbeau, 2013). In 

summary, a fourth challenge centers around the question of how to foster an affective learning 

climate in blended learning environments. Drawing again on the work by Vermunt & Verloop 

(1999), Table 3 distinguishes between five categories of affective strategies: motivating, 

concentrating and exerting effort, attributing and judging oneself, appraising, and dealing with 

emotions.  

Table 3 

Five categories of affective learning strategies (Vermunt & Verloop, 1999) 

Affective 

strategies 
Description 

Example (instructional 

activity) 

Motivating 

Build and maintain willingness to learn, and 

form expectations about the course and the 

outcomes of the learning process 

The instructor makes 

students believe in their 

own capabilities 

Concentrating 

and exerting 

effort 

Direct attention to task-relevant aspects 

(instead of distracting, task-irrelevant 

thoughts), and perform thinking activities that 

require mental effort 

The instructor builds in 

variation and pauses, or 

recommends not to study 

too long in succession 

Attributing and 

judging oneself 

Attribute learning outcomes to causal factors 

(e.g. controllable/uncontrollable), and 

develop judgments about oneself as a learner 

The instructor stimulates 

realistic attributions 



Chapter 3 

87 

Appraising 
Attach subjective values to learning tasks 

resulting in willingness to invest energy 

The instructor points out 

the relevance of a course 

or task  

Dealing with 

emotions 

Build up and maintain feelings of well-being, 

self-efficacy, and commitment, and cope with 

negative emotions (e.g. stress, uncertainty, 

doubt, helplessness) 

The instructor reassures 

learners and ensures that 

students experience 

success 

 

3. Aims and research questions 

Contrary to previous review studies, which investigated the potential of blended learning to 

improve education through meta-analyses (Spanjers et al., 2015), focused on identifying 

opportunities for future research (Drysdale et al., 2013; Halverson, Graham, Spring, & Drysdale, 

2012), or provided a synthesis of best practices (McGee & Reis, 2012), the aim of the present 

review is to offer an overview of how studies on blended learning environments deal with the four 

key challenges outlined above. The research questions therefore focus on how studies on 

designing blended learning environments:  

(1) incorporate flexibility; 

(2) facilitate interaction; 

(3) facilitate students’ learning processes, and; 

(4) foster an affective learning climate. 

 

4. Material and methods 

4.1 Literature search strategy 

Multiple search strategies were used to obtain research papers that fitted within the scope of the 

present study. First, to identify appropriate studies, the Web of Science database was consulted in 

February, 2015, using the following search terms: ("blend* learning" or "hybrid learning" or 

“flipped learning” or "blend* course" or "hybrid course" or “flipped course” or “flipped 

classroom*” or “e-learning”) and (design or model or guidelines). In addition, results were refined 

by research domain (social sciences) and research area (education educational research, 

psychology, or social sciences other topics), which resulted in 496 hits. As a second search 

strategy, we considered the suggested literature in the paper by Halverson, Graham, Spring and 

Drysdale (2012) on trends in blended learning (75 hits), and in McGee and Reis's (2012) synthesis 

of best practices of blended course design (69 hits). This helped to ensure that all relevant studies 

were identified for answering the research questions (Arksey & O’Malley, 2005). Finally, after 
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removing 17 duplicate papers, a database including 623 titles and abstracts was created in 

EndNote. 

4.2 Eligibility criteria 

An overview of the search protocol is presented in Figure 1. This protocol is based on the 

recommendations of the PRISMA (Preferred Reporting Items for Systematic reviews and Meta-

Analyses) statement (Moher, Liberati, Tetzlaff, Altman, & The PRISMA Group, 2010). Inclusion and 

exclusion criteria were employed to select appropriate studies and keep the review focused 

(Green, Johnson, & Adams, 2006). The following inclusion criteria were applied: (a) blended 

learning had to be defined as a combination of face-to-face and online interventions, (b) studies 

had to focus on the design or development of blended learning activities in educational contexts, 

and take an instructional point of view, (c) the design had to be done at course level or within 

units of a course, and (d) studies had to present a detailed and clear indication of their design. The 

exclusion criteria were set as follows: (a) studies that focused on the design of one specific tool 

(e.g. discussion fora) or solely on the online activities, (b) short conference papers without clear 

description of the design, (c) studies where the full text was not available, (d) book (chapter) 

reviews, and (e) articles published in a language other than English. 

After excluding papers based on title and abstract, 28 studies remained. The first author 

selected relevant studies by judging title, abstract, and/or full text against the criteria for inclusion 

and exclusion. In case of doubt, the second author independently judged these papers. Afterwards, 

both authors discussed the eligibility of these publications until consensus was reached. In this 

way, 21 publications were selected. Next, the relevance of these 21 publications was 

independently judged by an independent coder (also see section 4.3 Analysis). There was doubt 

about one research paper, which was excluded after discussion between the first author and the 

independent coder. As such, 20 studies were included. 
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Figure 1. An overview of the search protocol based on the PRISMA statement. 

 

4.3 Analysis 

A coding scheme to systematically analyze the retrieved studies was developed in two phases. In 

the first phase, a first version of the coding scheme was established based on the above-mentioned 

conceptual framework and research questions. To answer research question 1, we analyzed how 

face-to-face and online instructional activities were related to each other, and whether students 

had control over the design of the blend. To examine research question 2, we analyzed whether 

and how activities for enhancing interaction and community building were included in the 

selected papers. For research question 3 and 4, the coding scheme was based on the theoretical 

framework of Vermunt and Verloop (1999). We opted for this framework, as it specifically focuses 

on aspects that can be dealt with during instruction (for further details on the framework, we refer 

to section 2.3 Challenge 3: how to facilitate students’ learning processes, and section 2.4 Challenge 

4: how to foster an affective learning climate). In a second phase, this coding scheme was applied 

to the selected articles, which resulted in refined codes and sub-codes. Specific instructional 

activities underlying the four categories to facilitate students’ learning processes, were 

inductively derived during this analysis phase (e.g. peer assessment, tracking learners, teacher 
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assessment, and reminders for the category monitoring). Every code was defined in an operational 

way to be sure that another coder could identify the content that fits with our definition (Miles & 

Huberman, 1994). The final coding scheme is presented in Appendix A.  

Once the coding scheme was finished, the included papers were analyzed based on their 

description of the instructional activities in the blended learning environment. First, the first 

author coded all papers. Second, an independent coder received a short training by the first author 

about the aims of the study, the selection of the publications, and the realization of the coding 

scheme. The coder and the first author then coded one publication together and openly discussed 

the coding strategy. The other 19 articles were reviewed independently by both coders. After the 

operational definitions of three variables (i.e. peer assessment, motivating, and concentrating and 

exerting effort) were further clarified, percent agreement for all 18 of the variables ranged 

between 74% and 95% (an overview of percent agreement for each variable is presented in 

Appendix B). Afterwards, all disparities were discussed by the first author and the independent 

coder until full agreement was reached on all codes. Important to note is that most of the 

disagreements were caused by one of the coders overlooking relevant information in the papers, 

and not by disagreeing about the interpretation. 

5. Results 

In this section, we first provide an overview of the contexts of the selected studies. Afterwards, we 

describe the results for each of the four research questions. The majority of the selected studies 

were conducted in higher education contexts (n=18), while one study was conducted in high 

school, and one study indicated no educational context. In addition, most of the research reviewed 

(n=15) concerned intervention studies. The five remaining studies provided a description of a 

blended learning design without reporting the results of intervention research. In Appendix C, an 

overview of the included studies with more detailed contextual information (e.g. program and 

course, number of students, description of the blended learning approach, and duration of the 

course) is provided. 

5.1 How do blended learning environments incorporate flexibility? 

A detailed overview indicating how flexibility was incorporated in each study is presented in 

Table 4. During the analysis of the included studies, a large variation in how flexibility was 

incorporated in the blended learning environments was found. First, the blended learning 

practices varied with regard to the sequence of online and face-to-face activities, such as flipped 

classroom approaches, courses with an introductory face-to-face meeting followed by a series of 

online activities and finally closing with another face-to-face meeting, or courses with weekly face-

to-face meetings in combination with online activities. Second, the blended learning practices 
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varied with regard to the proportion of instruction delivered online versus face-to-face. For 

instance, some courses consisted of 50% online activities and 50% face-to-face meetings, while 

other courses contained mainly online activities. Third, in most of the selected studies, the 

decision or responsibility for the realization of the blend was made by the instructor (n=17). In 

these cases, the instructor selected the appropriate delivery method (i.e. online or face-to-face) in 

accordance to the learning goals and course objectives (Kerres & De Witt, 2003; Olapiriyakul & 

Scher, 2006; Picciano, 2009; Singh, 2003). In these studies, flexibility or learner control was thus 

limited to time- and place-independent activities. In two studies, the decision about the realization 

of the blend was completely in hands of the learner. In the study of Beatty (2010), learners were 

able to choose between weekly or topical participation modes (online or face-to-face). Similarly, 

De George-Walker and Keeffe (2010) argued that there are many successful combinations, and 

that it is not the role of the instructor to decide on the blend. Therefore, students could select face-

to-face or online learning activities according to their needs and preferences for each module. 

Finally, in the study of Cooner (2010), the decision about the blend was in hands of both instructor 

and learner. More specifically, while the instructor scheduled several face-to-face sessions, and 

other parts of the course were delivered online, learners had the opportunity to request additional 

face-to-face meetings. Finally, it is important to note that the three studies that offer learner 

control over the realization of the blend, were situated in higher education, and aimed to develop 

a distance offer due to the enrolment of a large number of students.  

Table 4 

How is flexibility incorporated in each study? 

Study 

number 
Sequence1 Proportion2 

Who has 

control? 

1 F2F – online – F2F Mainly online Instructor 

2 
Weekly F2F meetings combined with 

online activities 
 Instructor 

3 Depends on the learner Depends on the learner Learner 

4 No sequence mentioned  Instructor 

5 Depends on the learner Depends on the learner Learner 

6 Depends on the learner Depends on the learner Learner 

7 
Initial F2F meeting, followed by online 

& F2F activities 
Mainly online Instructor 

8 Flipped classroom  Instructor 

9 
Weekly F2F meetings combined with 

online activities 

Balanced (50%F2F - 

50%Online) 
Instructor 
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10 
Initial F2F meeting – online & F2F 

activities – final F2F exam 
Mainly online Instructor 

11 
Weekly F2F meetings combined with 

online activities 
 Instructor 

12 
Initial F2F meeting – online 

presentation of learning content  
Mainly online Instructor 

13 Flipped classroom  Instructor 

14 F2F – online – F2F Mainly online Instructor 

15 F2F – online – F2F Mainly online Instructor 

16 Flipped classroom  Instructor 

17 
Weekly F2F meetings combined with 

online activities 

Balanced (50%F2F - 

50%Online) 
Instructor 

18 No sequence mentioned  Instructor 

19 
Online learning activities 

supplemented with F2F tutorials 
 Instructor 

20 No sequence mentioned  Instructor 

Note. In Appendix C an overview is provided of each publication related to its study number 

1 F2F=face-to-face 

2 An empty cell indicates ‘no proportion mentioned’ 

 

5.2 How do blended learning environments facilitate interaction? 

To answer the second research question, nine of the studies explicitly reported on interaction in 

order to enhance community building, or informal and social talk. A detailed overview indicating 

how interaction was incorporated in each study is presented in Table 5. The other 11 studies did 

not report explicitly on opportunities for interaction. A notable finding is that, in six studies, an 

introductory face-to-face meeting was organized in order to meet the other learners and the 

instructor(s), and to create a sense of community. Afterwards, the online environment was often 

used to foster additional social interaction, through both synchronous and asynchronous 

communication. For example, asynchronous communication was promoted by asking students to 

post personal background information (Kerres & De Witt, 2003), or by stimulating students to use 

Facebook to support the socialization process (Köse, 2010). In addition, to support synchronous 

online communication, learners could use the chat function to share information and ask 

questions (Alonso et al., 2005). Again, it is important to note that four of the six studies with an 

introductory face-to-face meeting were situated in higher education and implemented a large 
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number of online learning activities (Alonso et al., 2005; Cooner, 2010; Hoic-Bozic, Mornar, & 

Boticki, 2009; Martyn, 2005).  

Table 5 

Which instructional activities to facilitate social interaction are mentioned in each study?  

Study number Support for interaction Introductory face-to-face meeting? 

1 F2F Yes 

2   

3   

4   

5 NC Yes 

6   

7   

8   

9   

10 F2F Yes 

11   

12 F2F/ON Yes 

13 NC No 

14 F2F/ON Yes 

15 F2F/ON Yes 

16   

17 NC No 

18   

19   

20 ON No 

Total 9 6 

 

Notes. F2F: face-to-face, ON: online, F2F/ON: both face-to-face and online, NC: not clear. An empty 

cell indicates ‘no support mentioned’. In Appendix C an overview is provided of each publication 

related to its study number. 
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5.3 How do blended learning environments deal with facilitating students’ learning 

processes? 

Table 6 shows which specific instructional activities to facilitate students’ learning processes were 

encountered in each study. In general, much attention was paid to the incorporation of regulative 

instructional strategies in the blended learning designs. In this section, we further discuss how 

these instructional activities were implemented in the selected studies. 

5.3.1 Orienting and planning 

Four instructional activities related to the orienting and planning phase were found: measuring 

prior knowledge, communicating organizational information, communicating expectations, and 

familiarize learners with technology. First, learners’ prior knowledge was measured by 

completing (online) tests, (Alonso et al., 2005; Carman, 2005; McKenzie et al., 2013), answering 

questions related to that week’s learning objectives (Cooner, 2010), or an assessment during an 

introductory face-to-face meeting (Alonso et al., 2005). Second, in order to provide students with 

organizational information, 10 studies reported about the implementation of an introductory 

face-to-face meeting to communicate learning objectives, tasks to be completed, and course 

material (Alonso et al., 2005; Antonoglou, Charistos, & Sigalas, 2011; Cooner, 2010; Derntl & 

Motschnig-Pitrik, 2005; Gedik, Kiraz, & Ozden, 2013; Hoic-Bozic et al., 2009; Karoğlu, Kiraz, & 

Ozden, 2014; Kerres & De Witt, 2003; Köse, 2010; Martyn, 2005). In several studies, these 

activities also took place in the online environment. For instance, instructors posted lesson plans 

(Köse, 2010) or published information about the course and the learning objectives (e.g. Alonso 

et al., 2005; Cooner, 2010). Third, and related to the provision of organizational information, 

instructors clarified expectations during an introductory face-to-face meeting (Antonoglou et al., 

2011; Derntl & Motschnig-Pitrik, 2005), or through an online announcement in the beginning of 

the semester (Karoğlu et al., 2014). In such cases, instructors informed learners about 

expectations, and communicated what level of performance would be rewarded with which mark 

(Stubbs, Martin, & Endlar, 2006). Fourth, a frequently occurring activity was the familiarization of 

learners with the technology used in the online component. In several studies, an introductory 

face-to-face meeting was organized in order to (a) introduce learners to the technology (Köse, 

2010; Martyn, 2005), (b) inform learners about the online tools and features of web 2.0 (Alonso 

et al., 2005; Antonoglou et al., 2011; Kerres & De Witt, 2003; Köse, 2010), and (c) show learners 

how to navigate in the learning platform (Antonoglou et al., 2011; Cooner, 2010; Derntl & 

Motschnig-Pitrik, 2005; Gedik et al., 2013; Hoic-Bozic et al., 2009; Kerres & De Witt, 2003; Martyn, 

2005; Olapiriyakul & Scher, 2006). In this respect, Kim et al. (2014) mentioned no instructional 

activities to familiarize learners with used technologies, but argued that instructors need to 

provide technologies that are familiar to students and easy to access. 
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5.3.2 Monitoring 

Four instructional activities related to the monitoring phase were found: organizing peer 

assessment, tracking learners, formative teacher assessment, and providing reminders. In 

particular, these monitoring activities were mostly incorporated in the online environment, and 

never exclusively incorporated in the face-to-face environment. First, with respect to peer 

assessment, a discussion forum was frequently used to discuss course content with peers 

(Antonoglou et al., 2011; Köse, 2010; Olapiriyakul & Scher, 2006; Picciano, 2009), to provide each 

other with comments and share opinions (Derntl & Motschnig-Pitrik, 2005; Picciano, 2009; Wong, 

2008), or to evaluate and discuss other peers’ projects or work (Gedik et al., 2013; Hoic-Bozic et 

al., 2009). Second, in order to monitor learners’ progress, nine studies used specific tools such as 

online tracking systems. Logs of students’ behavior were used to determine success and ascertain 

the learning product quality (Alonso et al., 2005), for example, by examining learners’ presence 

and activities within the learning management system (Antonoglou et al., 2011; Gedik et al., 2013; 

Picciano, 2009). Other strategies to track students’ learning were: (a) regular (e.g. biweekly) 

learner reports about advances and tasks performed (Hoic-Bozic et al., 2009; Köse, 2010), (b) the 

use of email messages for student tracking (Karoğlu et al., 2014), and (c) providing statistical 

results to learners about their learning progress (Wong, 2008). With respect to the third teaching 

activity, formative teacher assessment, three kinds of formative assessments to measure learning 

transfer were found: (a) (unspecified) assignments, (b) tests/quizzes, and (c) presentations. Five 

studies organized online tests (e.g. quizzes) on a regular basis (Antonoglou et al., 2011; Galway, 

Corbett, Takaro, Tairyan, & Frank, 2014; Hoic-Bozic et al., 2009; Kim, Kim, Khera, & Getman, 2014; 

Martyn, 2005). Furthermore, five studies used online or face-to-face presentations to share and 

demonstrate students’ learning experiences with their peers (Cooner, 2010; Derntl & Motschnig-

Pitrik, 2005; Gedik et al., 2013; Karoğlu et al., 2014; Picciano, 2009). Fourth, two of the selected 

studies implemented reminders via the online learning platform to remind students of upcoming 

deadlines, assignments, or events. 

5.3.3 Adjusting 

Most of the studies (except four) reported instructional activities that aimed to adjust the learning 

process. Two different activities were found in the selected studies: the provision of (a) feedback, 

and (b) clarifications. These activities were implemented in both face-to-face and online modes. 

First, in the online environment, instructors provided automated feedback immediately after 

completing online tests (Antonoglou et al., 2011; Martyn, 2005; McKenzie et al., 2013), responded 

to each exercise within 48 hours (Cooner, 2010), evaluated papers using an online grading system 

(Hoic-Bozic et al., 2009), provided personal feedback through email (Karoğlu et al., 2014; Stubbs 
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et al., 2006), or posted group feedback on the forum, wiki, or blog (Karoğlu et al., 2014; Köse, 

2010). Second, instructors provided face-to-face feedback on learners’ individual and group work 

(Kim et al., 2014), for instance when learners gave classroom presentations (Derntl & Motschnig-

Pitrik, 2005), or in relation to previous online discussions (Karoğlu et al., 2014; McKenzie et al., 

2013). Third, with respect to clarifications in the online environment, instructors provided email 

support (Carman, 2005), or learners could ask questions to clarify aspects of a task by using video 

conferencing, chat, or a forum (Köse, 2010; Martyn, 2005). Furthermore, in the face-to-face 

environment, instructors provided opportunities for learners to ask questions about exercises, 

raise concerns and seek clarification (Antonoglou et al., 2011; Cooner, 2010; Galway et al., 2014; 

Martyn, 2005; Stubbs et al., 2006). 



 

 

Table 6 

Which instructional activities to facilitate students’ learning processes are mentioned in each study?  

 Orienting–planning  Monitoring  Adjusting  Evaluating 

Study 

number 

Prior 

know-

ledge 

Organiza-

tional 

information 

Expecta-

tions 

Used 

technology 

 
Peer 

assessment 

Tracking 

learners 

Teacher 

assess-

ment 

Reminders 

 

Feedback 
Clarifica-

tions 

 
Summative 

assessment 

Final 

exam 

1 F2F/ON F2F/ON  F2F   ON     ON   F2F 

2  F2F F2F F2F  ON ON ON   ON F2F/ON   NC 

3  ON F2F/ON NC    F2F/ON        

4 NC  ON   ON  NC ON   ON    

5 NC F2F/ON  F2F/ON  F2F/ON  ON   ON F2F    

6  F2F/ON            F2F/ON  

7  F2F/ON F2F F2F  ON  F2F/ON   F2F/ON   ON  

8        F2F/ON   F2F F2F   NC 

9 NC F2F  F2F  ON ON F2F/ON   F2F   F2F  

10  F2F  F2F  NC ON ON   ON   F2F/ON F2F 

11  F2F/ON NC   ON ON F2F/ON ON  F2F/ON     

12  F2F  F2F    ON      F2F F2F 

13 ON NC      ON   F2F     

14  F2F/ON  F2F  ON ON ON   ON ON   F2F 

15  F2F F2F/ON F2F/ON    ON   ON F2F/ON   F2F 

16 ON ON     ON ON   F2F/ON   ON F2F 



 

 

17  ON  F2F/ON  ON  ON    ON    

18      ON ON ON        

19   F2F/ON   ON     F2F/ON F2F/ON  F2F  

20   F2F   ON ON    F2F/ON     

Total 6 15 8 11  12 9 16 2  13 9  7 8 

 

Notes. F2F: face-to-face, ON: online, F2F/ON: both face-to-face and online, NC: not clear. An empty cell indicates ‘no support mentioned’. In Appendix C 

an overview is provided of each publication related to its study number.
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5.3.4 Evaluating 

In the evaluation phase, a distinction was made between summative assessments, and final 

examinations that lead to a certificate or diploma. First, instructors designed summative 

assessment activities in both the online and the face-to-face environment. In the online 

environment, instructors implemented quizzes (De George-Walker & Keeffe, 2010; McKenzie et 

al., 2013), questionnaires (Derntl & Motschnig-Pitrik, 2005), or evaluations of group projects 

(Hoic-Bozic et al., 2009). In the face-to-face environment, instructors organized assignments (De 

George-Walker & Keeffe, 2010), presentations of group work (Hoic-Bozic et al., 2009; Kerres & De 

Witt, 2003), or demonstrations of realized projects, such as own designed web pages (Stubbs et 

al., 2006). Second, in six of the eight studies that included a final examination, this was organized 

during a face-to-face session. However, most cases supplemented the final grade of the exam with 

other assessments, such as online (formative) test results, contributions to forum discussions, and 

papers (Hoic-Bozic et al., 2009; Martyn, 2005). 

5.4 How do blended learning environments deal with fostering an affective learning 

climate? 

For all selected studies in this review, it was indicated which specific instructional activities were 

related to the five categories that foster an affective climate (i.e. motivating, concentrating and 

exerting effort, attributing and judging oneself, appraising, and dealing with emotions). The 

category ‘attributing and judging oneself’ was not addressed in the present study, because no 

examples of this instructional strategy were encountered in the selected studies. A detailed 

overview is presented in Table 7. In general, most attention was paid to motivating, and 

concentrating and exerting effort, while only few studies paid attention to appraising, and dealing 

with emotions. 

Table 7 

Which instructional activities to foster an affective learning climate are mentioned in each study?  

Study number Motivating 
Concentrating/ 

exerting effort 
Appraising 

Dealing with 

emotions 

1  ON   

2 ON ON   

3  ON   

4 ON  ON  

5     

6     
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7     

8  ON   

9 ON  F2F  

10  ON   

11 ON F2F/ON   

12     

13  ON NC  

14  ON   

15 ON    

16 ON ON   

17     

18    F2F 

19     

20 F2F/ON    

Total 7 9 3 1 

 

Notes. F2F: face-to-face, ON: online, F2F/ON: both face-to-face and online, NC: not clear. An empty 

cell indicates ‘no support mentioned’. In Appendix C an overview is provided of each publication 

related to its study number. 

 

5.4.1 Motivating 

With respect to motivating students, instructional strategies that aimed to foster students’ 

motivation were often implemented in the online mode. Examples included the implementation 

of interactive online activities, such as quizzes (Antonoglou et al., 2011; Gedik et al., 2013; 

McKenzie et al., 2013), games, puzzles and flash exercises (Wong, 2008). Gedik et al. (2013) 

argued that quizzes on topics that were covered earlier motivated learners for the next session. 

Other motivating activities in the online environment were posing thought-evoking questions to 

learners (Carman, 2005), or publishing successfully completed assignments (Karoğlu et al., 2014). 

Finally, four studies fostered students’ motivation by other means than instructional activities, 

such as providing more responsibility to learners (Beatty, 2010; De George-Walker & Keeffe, 

2010; Hoic-Bozic et al., 2009), encouraging active participation of learners (Derntl & Motschnig-

Pitrik, 2005), or developing a problem-based learning approach (Hoic-Bozic et al., 2009). 



Chapter 3 

101 

5.4.2 Concentrating and exerting effort 

For the variable concentrating and exerting effort, a distinction was made between efforts of the 

instructor to (1) provide tasks that require mental effort, and (2) build in variation. First, two 

manners that instructors used to provide tasks that require sufficient mental effort were found. 

On the one hand, five authors mentioned the adaptation of tasks or content based on the learner’s 

prior knowledge and capabilities. Based on a prior knowledge test (a) learners got different 

instruction methods (but the same course documentation) during the self-paced learning process 

(Alonso et al., 2005), (b) a personal study plan was established for the learner (McKenzie et al., 

2013), or (c) the teacher created homogeneous groups for group work (Hoic-Bozic et al., 2009). 

On the other hand, students could prepare in-class activities during online (personalized) 

activities to make sure all students enter class with similar prior knowledge (Kim et al., 2014). 

Second, to build in variation, instructors provided students with (a) multiple forms of resources 

or learning materials, allowing learners to select and utilize the materials that are most suitable 

to them and to work on their own pace (Antonoglou et al., 2011; Beatty, 2010; Galway et al., 2014), 

or (b) individualized activities in the online environment, such as a blog to share additional 

resources about topics of the course (Köse, 2010). 

5.4.3 Appraising and dealing with emotions 

Finally, appraising and dealing with emotions were less present in the selected studies. First, in 

order to point out the relevance of a task, Carman (2005) argued that the instructor may use 

examples that are familiar to the learners. For instance, Gedik et al. (2013) stated that experts who 

share their experience in a face-to-face session can show the relevance of their knowledge. In 

addition, Kim et al., (2014) argued that it is important to provide learners with clear connections 

between face-to-face activities and out-of-class activities to avoid students’ distraction from 

successfully achieving learning goals. Second, only the study of Picciano (2009) explicitly reported 

on dealing with emotions, and recommended to provide social and emotional support, such as 

advice on professional opportunities, in a face-to-face mode. 

6. Discussion 

In this section, the four major findings from this study are highlighted: (1) only few studies offer 

learners control over the realization of the blend, (2) slightly less than half of the selected studies 

explicitly include support for social interaction, (3) much attention is paid to facilitating students’ 

learning processes, but (4) when it comes to building an affective learning climate, studies 

particularly focus on stimulating students’ motivation and providing tasks that require mental 

effort or create variation in the online learning environment, and pay little attention to appraising 
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and dealing with emotions. Afterwards, the limitations of the present study and implications for 

educational practice and future research are discussed. 

6.1 Summary of findings and discussion 

The first research question examines how flexibility is incorporated in designs of blended 

learning. The results reveal three important aspects related to the development of flexibility in 

blended learning environments: (a) the sequence of the online and face-to-face activities, i.e. when 

are the online and face-to-face activities planned, (b) the proportion of instruction delivered 

online versus face-to-face, and (c) learner versus instructor control over decisions whether to 

acquire or complete activities online or face-to-face. A remarkable finding is that only in a small 

number of studies, learners had the control over the realization of the blend. This is not in line 

with the prediction of Bonk et al. (2006), who argued that, in the future, decisions about the type 

and format of blended learning will be made by learners themselves to address their individual 

needs. A possible explanation for this finding is that instructors may often find that learners do 

not yet possess the self-regulation and self-direction skills that are usually associated with a high 

degree of learner control and autonomy (Barnard et al., 2009; Van Laer & Elen, 2016), such as 

determining the learning goals, gathering the required information, and judging the 

appropriateness of the newly learned skills (Moore, 1973). This therefore appears to be a first 

important issue for future research. Further work is required to gain more insight in the tension 

between providing maximum flexibility and autonomy for students (in terms of time, place, path, 

space, and control over the realization of the blend) on the one hand, and carefully taking into 

account the need for structure and guidance of (certain) students on the other hand.  

With respect to the second research question, slightly less than half of the reviewed 

studies explicitly mention the implementation of instructional strategies to foster interaction and 

stimulate a learning community. This finding is in part surprising, as learners themselves have 

argued that encouraging familiarity and interaction in blended learning environments results in 

improved learning processes (Joosten et al., 2014; Voegele, 2014). Most of the studies that did 

include support for social interaction organized an introductory face-to-face session for meeting 

the other students and the instructor(s). In particular, especially studies in higher education with 

a large number of online activities incorporate such an introductory meeting. This appears to be 

a promising approach to stimulating interaction, as previous research in the domain of distance 

education shows that an introductory face-to-face meeting can facilitate the formation of informal 

study groups, and help students to become part of the social life of the school (Rovai, 2003; 

Workman & Stenard, 1996). Next to face-to-face interaction, additional support for synchronous 

and asynchronous interaction in the online environment is implemented in most of the studies 

that mentioned strategies to foster interaction. This is also promising, as previous research points 
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out that learners appreciate both face-to-face and online interaction (Ausburn, 2004; McDonald, 

2014). Overall, promoting social interaction in blended learning is thus a second important issue 

that deserves more attention in future research on blended learning.  

Looking at the third research question, the blended learning environments described by 

the studies generally include several types of support to facilitate students’ learning processes. 

Most importantly, it becomes clear that the face-to-face and online components of blended 

learning environments are generally used for different purposes. On the one hand, introductory 

face-to-face meetings are often implemented to provide students with organizational information, 

to clarify expectations, and to explain the used technologies. This use of face-to-face meetings is 

also stressed in previous research, finding that learners value an initial orientation session to 

introduce the course and familiarize them with its technology and tools (Rovai, 2003; Workman 

& Stenard, 1996). On the other hand, monitoring students’ learning process is frequently carried 

out through the online environment. In such cases, the learning management system is not only 

used for tracking learners progress and presence, but also for implementing formative peer- and 

teacher assessment. In line with this, previous research has also endorsed the use of regular online 

assessments (Spanjers et al., 2015). Such assessments provide learners with information about 

their learning process, help them to better remember the content, and spread their work, while 

instructors are informed about the learning process of their students and stumbling blocks in the 

course (Spanjers et al., 2015). Building on the finding that the face-to-face and online components 

are generally used for different purposes, future research should not only focus on investigating 

which instructional activities to facilitate students’ learning processes are successful, but also in 

which mode (online, face-to-face, both), or in which sequence. 

Moving on to research question 4, there are three remarkable findings. First of all, the 

results point out that mainly online instructional strategies are implemented to motivate learners. 

This makes sense, since feelings of learner isolation and reduced motivation often arise during the 

online component (McDonald, 2014; Osguthorpe & Graham, 2003), and motivating instructional 

activities might stimulate learners to persist in the course (Angelino et al., 2007). In comparison, 

the face-to-face component is generally motivating by itself, by bringing learners together and 

ensuring spontaneous interaction (Osguthorpe & Graham, 2003). Second, bearing in mind that 

technology provides increased opportunities for personalizing learning (Brodersen & Melluzzo, 

2017; Wanner & Palmer, 2015; Watson, 2008), it is rather unexpected that only five studies report 

about the adaptation of content or tasks based on individual differences between students. In 

these five cases, the online learning environment is often used to individualize the learning 

process. More specifically, both teacher-directed and computer-adaptive differentiation is 

designed, where respectively the teacher or the software aligns the content and difficulty level to 
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match learners’ needs (Brodersen & Melluzzo, 2017). Except for these five studies, the results 

show that individualization was rather limited in the blended learning designs. Therefore, further 

research is recommended to determine how blended learning environments may contribute to 

personalized learning and differentiated instruction. Third, the selected studies often neglect 

teacher behavior that points out the relevance of a course or task, and deals with learners’ 

emotions. On the other hand, support that takes into account learners’ emotions may be organized 

by other means than proactively planned instructional activities. For instance, this may occur 

spontaneously or reactive, when emotional support is required (Tomlinson et al., 2003). Even so, 

it can still be argued that more attention should be paid to the important issue of organizing 

instructional activities that take into account learners’ emotions in blended learning 

environments. Moreover, strategies to foster an affective learning climate should be considered 

in both instructional modes, since previous research has found that learners experience emotional 

engagement differently in the online and the face-to-face component (Halverson, 2016). 

6.2 Limitations 

A first limitation is that, during the analysis of the publications included in the review, large 

differences are noticed in how much details each study provided on the design of its blended 

learning environment, with some particular studies indicating only a small number of 

instructional activities. Although this likely means that other activities were not implemented in 

the design, it is still possible that there were other activities that were not mentioned in the 

publication. For instance, it might be possible that face-to-face activities are described in less 

detail because the focus of the studies generally lies on the development of the online component 

which is often newer, or because some activities, such as monitoring and fostering an affective 

learning climate, occur more spontaneously or informally in a face-to-face setting. Next to this, it 

became clear that, while most of the studies indicated their underlying theoretical framework (e.g. 

constructivism), it was often unclear how this theory was then translated into actual design 

principles. As such, future research on blended learning environments should be more explicit 

about both the design of these environments, as well as the rationale for selecting particular online 

or face-to-face activities. In doing so, the framework presented in this study provides a set of core 

attributes that might be used for articulating blended learning designs across researchers 

(Graham et al., 2014). Finally, another limitation is that, by focusing on the four key challenges to 

designing blended learning to systematically analyze the studies, other dimensions, such as which 

educational objectives (e.g. understanding, applying, evaluating, creating) are targeted in the 

online or face-to-face component, are excluded. For instance, some studies especially focus on the 

application of knowledge and skills in the face-to-face component (McKenzie et al., 2013). 
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However, the main reason why this particular framework was adopted, was that the literature 

marks these four key challenges as the most important issues in the design of blended learning.  

6.3 Implications 

This study presents a framework that is based on four key challenges to the design of blended 

learning: incorporating flexibility, stimulating interaction, facilitating students’ learning 

processes, and fostering an affective learning climate. This framework can help both researchers 

and practitioners to (1) design new blended learning environments, (2) communicate about and 

share blended learning designs, and (3) evaluate existing blended learning practices. 

Furthermore, an investigation of previous research on blended learning, based on the framework, 

reveals several points of attention for future research. First, the results indicate that, when 

designing blended learning, more attention should be paid to increasing learner control, 

stimulating social interaction, and fostering an affective learning climate. Research topics that are 

central to this undertaking include: (a) the tension between incorporating learner control, and 

facilitating and structuring students’ learning processes, and (b) the tension between a growing 

number of students within blended learning courses, and the need for (b1) personalized learning 

and differentiated instruction on the one hand, and, on the other hand, (b2) an affective and safe 

learning climate, with plenty of opportunities for social interaction. Finally, future research should 

provide more information on the concrete design of blended learning environments (Graham et 

al., 2014), as well as the rationale for selecting particular online or face-to-face activities.  
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Appendix A. Coding scheme 

Variable 

number 

Main 

category 
Operational definition 

0 1 2 3 4 

No Yes    

1 

 Flexibility: who makes the 

decision or is responsible for 

the realization of the blend 

(learner – instructor – shared 

responsibility)? 

Yes =  learner choice (learner’s 

or shared responsibility) 

No = no learner choice 

(instructor’s responsibility 

     

  

 

No 
Yes, 

F2F 

Yes, 

online 

Yes, 

both 

F2F 

and 

online 

Yes, 

unclear 

in 

which 

mode 

2 

 Interaction in order to 

enhance community building, 

or informal and social talk. 

This interaction needs to have 

a social function and not only a 

cognitive function. (Excluded: 

interaction in collaborative 

assignments) 

     

3 

Orienting / 

planning 

Prior knowledge: giving 

introductions, activating prior 

knowledge 

     

4 

Organizational information: 

informing learners about the 

learning objectives, content, 

learning activities 

     

5 
Expectations: the instructor 

clarifies expectations 

     

6 

Used technology: 

familiarization with 

technology and used tools 

     

7 Monitoring 

Peer assessment: students 

monitor or assess each other’s 

process or work, students 

provide each other with 

     



Four key challenges to the design of blended learning 

114 

comments and/or share 

opinions 

8 

Tracking learners: the use of 

(online) tracking systems to 

monitor students’ progress 

     

9 

Teacher assessment: to 

monitor students’ learning, 

such as assignments, 

test/quizzes, presentations… 

     

10 

Reminders: the instructor 

reminds students of upcoming 

deadlines, assignments, or 

events 

     

11 

Adjusting 

Feedback: the instructor 

provides students with 

feedback after tests, exercises, 

papers… 

     

12 

Clarifications: the instructors 

gives additional explanations 

or clarifications, he/she 

change tasks when 

needed/necessary 

     

13 

Evaluating 

Summative assessment: to 

evaluate students’ learning, 

such as summative tests 

(quizzes, questionnaires, 

evaluations of group projects, 

assignments, presentations) 

     

14 

Final exam: an examination 

that leads to a certificate or 

diploma 

     

15 

Affective 

learning 

climate 

Motivating: generating 

interest, make students believe 

in their own capacities, give 

students responsibility, 

present the learning content in 

a captivating way (only when 

explicitly stated in the 

publication) 

     

16 

Concentrating and exerting 

effort: directing attention to 

task-relevant aspects, building 

in variation and/or pauses 
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(e.g. the provision of multiple 

resources), give tasks that 

require mental effort (e.g. the 

adaptation of assignments 

and/or content based on 

students’ levels of 

understanding or prior 

knowledge) 

17 

Attributing and judging 

oneself: giving realistic 

attributions, ascribing failure 

to controllable factors  

     

18 
Appraising: pointing out the 

relevance of a course or task 

     

19 

 Dealing with emotions: 

reassuring learners, reducing 

fear and/or anxiety, let 

students experience success 
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Appendix B. Percent agreements for each variable 

Variable Percent agreement 

1 Flexibility 0.95 

2 Interaction 0.84 

3 Prior knowledge 0.89 

4 Organizational information 0.89 

5 Expectations 0.89 

6 Used technology 0.89 

7 Peer assessment 0.79 

8 Tracking learners 0.74 

9 Teacher assessment 0.74 

10 Reminders 0.79 

11 Feedback 0.84 

12 Clarifications 0.84 

13 Summative assessment 0.79 

14 Final exam 0.79 

15 Motivating 0.74 

16 Concentrating & exerting effort 0.74 

17 Attributing and judging oneself 1.00 

18 Appraising 0.89 

19 Dealing with emotions 0.84 



 

 

Appendix C. Overview of the included studies with relevant contextual information 

(Study 

number) 

Author details 

Year Country 
Educational 

context 

Type of 

study 

Program/course/ 

domain 

Number of 

students 

Description of the blended 

learning approach or design 

principles 

Duration 

of the 

course / 

unit 

(1) Alonso, 

López, 

Manrique, Viñes 

2005 Spain 
Higher 

education 

Description 

(and 

example) 

Master in 

Information and 

Communications 

Technologies 

Management 

- 

This instructional model is 

composed of seven phases: 

analysis, design, development, 

implementation, execution, 

evaluation, and review. The 

model includes a series of 

psychopedagogical 

prescriptions that further the 

learning process 

Eight 

weeks 

(2) Antonoglou, 

Charistos, 

Sigalas 

2011 Greece 
Higher 

education 
Intervention 

Chemistry 

Management 

system: Molecular 

symmetry and 

Group theory 

Groups of min. 

30 and max. 39 

students 

Each course implementation 

involved twelve scheduled two-

hour class meetings at the 

Department’s computer lab in 

combination with the online 

study packs distributed by 

Moodle. 

One 

semester 

(3) Beatty 2010 USA 

Higher 

education/ad

ult education 

Description 

Master in 

Instructional 

Technologies 

- 

Principles for hyflex course 

design: learners choice, 

equivalency, reusability, 

accessibility 

- 

(4) Carman 2005 USA 

Adult 

education 

and 

corporate 

training 

Description - - 

Five ingredients: live events, 

online content, collaboration, 

assessment, reference materials 

- 



 

 

(5) Cooner 2010 UK 
Higher 

education 
Intervention 

Social work 

(diversity in social 

work practice) 

81 students 

One obligatory face-to-face 

meeting (and students were 

free to request additional face-

to-face meetings) and access to 

online lectures, 

communications tools, a 

workbook (to record learning 

development) and online video 

case studies 

Nine 

weeks 

(6) De George-

Walker & Keeffe 
2010 

Australi

a 

Higher 

education 
Intervention 

Teacher education 

program: Course in 

human development 

450 students 

Self-determined blended 

learning: learners choose for 

online/distance or face-to-face 

meetings and activities 

One 

semester 

(7) Derntl & 

Motschnig-Pitrik 
2005 Austria 

Higher 

education 
Intervention 

Business 

Informatics: Web 

Engineering Course 

355 students 

BLESS model as framework for 

mining, applying, evaluating, 

and improving blended, person-

centered scenarios. Five layers: 

(0) learning theory and didactic 

baseline, (1) blended learning 

courses, (2) course scenarios, 

(3) blended learning patterns, 

(4) web templates, (5) learning 

platform 

One 

semester 

(8) Galway, 

Corbett, Takaro, 

Tairyan, Frank 

2014 Canada 
Higher 

education 
Intervention 

Master of Public 

Health: 

Environmental and 

occupational health 

course 

11 students 
Flipped classroom (eight in-

class sessions for two hours) 

13 weeks 

course 

(9) Gedik, Kiraz 

& Ozden 
2013 Turkey 

Higher 

education 
Intervention 

Teacher education: 

A foundational, 
- 

50% online components 

(reading materials/resources, 

forum discussions, sample 

13 weeks 



 

 

educational 

technology course 

links) and 50% face-to-face 

components (traditional 

lectures, group work, group 

discussions, expert seminars) 

(10) Hoic-Bozic, 

Mornar, Boticki 
2009 Croatia 

Higher 

education 
Intervention 

Undergraduate 

program in a 

Mathematics and 

Information Science 

major: Teaching 

Methods in 

Information Science 

30 students for 

two academic 

years 

The main activities for the 

course were performed mostly 

in the online environment. 

There was an initial face-to-face 

meeting, face-to-face 

presentations of students, and a 

final exam in the classroom 

environment 

Two 

terms 

(11) Karoglu, 

Kiraz, Ozden 
2014 Turkey 

Higher 

education 
Intervention 

Undergraduate 

teacher education 

program 

47 pre-service 

teachers 

7 principles: student-faculty 

contact, cooperation, active 

learning, prompt feedback, time 

on task, communicates high 

expectations, respects diverse 

talents and ways of learning 

One 

semester 

(12) Kerres & 

De Witt 
2003 

German

y 
Unknown Description - - 

Three components of a blended 

learning arrangement: content, 

communication, construction 

- 

(13) Kim, Kim, 

Khera, & 

Getman 

2014 USA 
Higher 

education 
Intervention 

(1) Engineering, (2) 

Social Studies, (3) 

Humanities 

115 students 

(enrolled in 

three separate 

classes, 13 

students in the 

humanities class, 

number of 

students in 

others classes is 

unknown) 

Flipped classroom 
One 

semester 



 

 

(14) Köse 2010 Turkey High school Intervention Mathematics 150 students 

Fixed sequence per subject: 

face-to-face lecture, online 

personal/classroom activities. 

After two or three subjects: 

examination 

Two 

terms 

(15) Martyn 2005 USA 

Higher 

education, 

adult 

education, 

corporate 

training 

Intervention - 

107 students in 

eight hybrid 

online courses 

Fixed sequence: first and last 

class: face-to-face, online 

learning activities in between 

- 

(16) McKenzie, 

Perini, Rohlf, 

Toukhsati, 

Conduit, & 

Sanson 

2013 
Australi

a 

Higher 

education 
Intervention 

Psychology 

(introductory 

psychology unit) 

1710 students 

Learning cycle: first the 

completion of a diagnostic test 

with immediate access to 

formative (pre-class) online 

activities, then a face-to-face 

lecture, followed by an online 

summative assessment task, 

with feedback on class 

performance to address 

misconceptions in a second 

face- to-face lecture 

One 

semester 

(17) 

Olapiriyakul & 

Scher 

2006 USA 
Higher 

education 
Intervention - - 

Hybrid learning 

classes are designed for 

students to meet face-to-face for 

half of the time ( normally 1.5 h) 

and involved in instructor-

organized formal online 

activities for the balance of the 

time 

- 



 

 

(18) Picciano 2009 USA 
Higher 

education 
Description - - 

Blending with purpose: connect 

pedagogical objectives and 

activities (content, 

social/emotional, 

dialectic/questioning, 

synthesis/evaluation, 

collaboration, and reflection) 

with the appropriate 

approach/technology (CMS, 

F2F, discussion board,…) 

- 

(19) Stubbs, 

Martin, & Endlar 
2006 

United 

Kingdom 

Higher 

education 
Intervention 

The business school 

(emerging 

technologies and 

issues) 

230 in first year, 

180 in second 

year of the 

implementation 

Two core design principles: 

pursue intended outcomes 

through careful attention to the 

axes of structuration 

(communication, power, and 

sanction), design IT and work 

routines with an acute sense of 

audience and be ready to 

encourage/discourage 

unanticipated behavior 

15 weeks 

(20) Wong 2008 
Hong 

Kong 

Higher 

education 
Intervention 

A general education 

course: Information 

Technology and 

Modern Life 

- 

5i design framework: initiative, 

interaction, independent, 

incentive, improvement 

- 
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Chapter 4 

Collaborating on a shared document: Hands-on learners’ approaches 

and experiences. 

Abstract 

In computer-supported collaborative learning (CSCL) environments, students often need to 

collaborate on a shared document while they are geographically separated. In this context, 

coordinating their group work and interacting with each other about the content of the task are 

prerequisites for successful collaboration. Therefore, the present study aims to gain insight in 

vocationally educated students’ group work coordination and interaction strategies to jointly 

write a document. Four groups collaborated on a shared document during four weeks and 

communicated about their task through chat, e-mail, and/or comments in the document. Two 

specific tools were implemented to stimulate the coordination of the group work: students were 

required to (a) collaboratively plan their work, and (b) self-assess their product using 

performance standards. The following research questions are addressed: (1) How do small groups 

of vocationally educated students, referred to as hands-on learners, coordinate their group work 

to collaborate on a shared document? How is this group work coordination strategy related to the 

use and perceived usefulness of the (1a) planning and (1b) self-assessment tools? And (2) how do 

these students interact with each other to compose the shared document? Data from multiple 

sources were collected: activities related to the production of the online document were logged 

through the revision history, interaction between students was captured, and students were 

interviewed to gain insight in how they experienced the collaboration and interaction process, as 

well as the planning and self-assessment tools. The results show that, first, all groups used a 

different strategy for group work coordination. In addition, despite the implementation of the 

planning tool, the majority of the groups did not decide upon a specific strategy to tackle the task 

in advance. Moreover, the self-assessment tool did not seem to stimulate the groups to reflect on 

their task and to reach consensus about the final product. Second, there was a low level of online 

interaction between students, and two groups decided to meet each other face-to-face. Finally, 

implications for further research aiming at providing optimal instructional support for hands-on 

learners to enhance the collaboration and interaction processes in CSCL are discussed. 

1. Introduction 

The production of shared documents by students that are geographically separated is one of the 

most common collaborative tasks in computer-supported collaborative learning (CSCL) 

environments (Makos, Lee, & Zingaro, 2015). In this context, collaborative learning appears to be 
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most effective in improving performance when group members collectively decide on and 

regulate their work (Panadero et al., 2013), and co-construct knowledge based on content-related 

discussions (Mayordomo & Onrubia, 2015). At the same time, these two aspects are often hard to 

realize during collaborative learning, which makes that they are one of the major interests in the 

research field of CSCL. In the remainder of this introduction, we elaborate upon both group work 

coordination, and online interaction.  

Previous research has indicated that several strategies to coordinate and regulate group 

work exist, focusing on who does what, when, and how this is related to what the others are doing 

(Onrubia & Engel, 2012). In particular, Onrubia and Engel (2009, 2012) identified three strategies 

of coordinating group work in a collaborative writing task: (1) jigsaw coordination: the group 

decides to share out different parts or aspects of the task, and the final document is constructed 

through juxta positioning of these different parts; (2) chain coordination: one group member 

contributes a partial or complete solution for the task, and the other group member(s) 

successively add their contributions to this initial document to produce the final document; and 

(3) star coordination: the group decides that they will all individually produce an initial document 

with the entirely or partially completed task, and based on these individual contributions they will 

all compose the joint document. However, previous research has pointed out that student groups 

often fail to coordinate their work and need support for regulating their learning (Zimmerman, 

2002; Panadero et al., 2013). For this reason, studies in the field of CSCL have been focusing on 

instructional interventions to improve the collaboration between group members (Onrubia & 

Engel 2012; De Wever et al., 2015; Järvelä et al., 2015). In particular, previous research has 

emphasized that the implementation of tools to prompt students to plan their collaboration, and 

to evaluate their collaboration and final product against performance standards; can help students 

to regulate their collaboration process (Panadero et al., 2013; Järvelä et al., 2015). 

The above described strategies for group work coordination also have an impact on the 

amount of reciprocity and mutual revision between the group members (Mayordomo & Onrubia, 

2015), and thus on the interaction between the group members. For instance, a jigsaw 

coordination strategy is often associated with few reciprocity and mutual revisions, while a star 

coordination strategy often involves more reciprocity and mutual revision (Mayordomo & 

Onrubia, 2015). Related to this, previous work in the field has shown that groups often do not 

naturally reach the highest levels of knowledge construction (Onrubia & Engel, 2012). In this 

respect, groups have to decide how they will interact with each other, and need a shared space to 

facilitate interaction between the group members in the online environment. Previous work in the 

field has argued that learners should be familiar with the technology used, to avoid technological 

barriers(Stahl, 2005).  
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Up until now, however, there has been few research focusing on instructional 

interventions in CSCL in vocational and technical settings (Hämäläinen & De Wever, 2013; 

Schwendimann et al., 2017). In particular, the question arises how this target group actually 

collaborates on a shared document, and experiences their collaboration process. This target group 

distinguishes itself from students in higher education, as they may have more difficulties to self-

regulate their learning (Räisänen, Postareff, & Lindblom-Ylänne, 2016), which may cause that 

these students encounter more problems in learning environments with a high degree of learner 

autonomy, such as the implementation of CSCL tasks in an online environment (Barnard et al., 

2009).  

2. Research questions 

The aim of this study is to determine both the forms of collaborative work and interaction patterns 

developed by the groups to find out which kind of support is needed for hands-on learners. As 

such, the research questions are: (1) How do small groups of hands-on learners coordinate their 

group work to collaborate on a shared document? How is this group work coordination strategy 

related to the use and perceived usefulness of (1a) the planning and (1b) self-assessment tools? 

And (2) how do hands-on learners interact with each other in the online environment to 

collaborate on a shared document? 

3. Method 

This study was part of a design-based research (DBR) project about the (re)design of blended 

learning arrangements for teacher training within adult education. Participants were students 

with a degree of vocational and technical secondary education, i.e. future vocational subject 

teachers, enrolled in the course ‘psycho pedagogical competences’. The first author and the 

teacher collaborated to design, realize, and evaluate several learning tasks in the course to ensure 

that the intervention fits in an authentic classroom and addresses a concrete educational need 

(McKenney & Reeves 2012). The present study focused on one specific learning task of the DBR 

project, a CSCL task, which is described in detail below. 

3.1 Instructional design of the learning task 

The CSCL task started with a presentation of a case of a pupil with a learning or developmental 

disability, and students were required to search for information about this specific disability. They 

received a template of the document (i.e., process worksheet) to structure the task, which 

consisted of seven steps with underlying questions. To stimulate students to coordinate their 

group work, a planning and self-assessment tool were implemented. First, during an introductory 

face-to-face meeting, students were asked to plan their work (prior to task execution). Each group 
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had to establish and develop their own strategy of collaborative work, making decisions regarding 

the planning and execution of the process worksheet. Second, after performing the task, each 

group had to assess their product on the basis of a checklist indicating the performance standards, 

and students also had the opportunity to make improvements. The implementation of these tools 

was based on the idea of OurPlanner and OurEvaluator by Järvelä et al. (2015). 

After the introductory face-to-face meeting (which included organizational information 

about the task and a worked-out example), students had four weeks to complete their CSCL task. 

Students collaborated in a shared Google document and could choose their preferred medium to 

interact with each other during the task (e.g., comments in the shared document, chat, or e-mail). 

As such, we wanted to be sure that students felt comfortable with the used technology to ensure 

interaction. After four weeks, the teacher provided students with feedback related to their task. 

3.2 Data collection 

Participants in this study were five male and four female students divided into three dyads and 

one group of three students. The average age of the participants was 34 years (SD=11, range=22-

51). The participants indicated that they had little to no experience with CSCL in their educational 

career. Data of various kinds and from multiple sources were used to promote the reliability of 

the findings. First, we used direct measures to investigate the collaboration and interaction 

processes: (a) all activities related to the production of the shared document were logged through 

the revision history, and (b) to capture students’ interaction, chat logs, e-mail traffic, and 

comments in the shared document were collected. Second, students were interviewed three times 

during the DBR project. For this study, a part of the second interview was used, which was 

conducted after the completion of the CSCL task. In particular, this study focused on the part of 

the interview protocol centered on three main themes: participants’ perceptions about (1) the 

collaboration process, (2) the planning and self-assessment tools, and (3) students’ interaction. 

The average duration of the second interview was 22:02 minutes (SD=05:27, range=15:24-31:42). 

In order to guard the validity of this study, the interviewer ensured that all participants felt 

comfortable and secure to talk freely during the interview.  

3.3 Data analysis 

3.3.1 Revision history 

A coding scheme was developed to analyze the contributions to the shared document. We further 

elaborated on (a) the coding scheme of Peters and Slotta (2010) for analyzing contributions in a 

wiki, and (b) the research of Onrubia and Engel (2009, 2012) who identified several strategies for 

the collaborative elaboration of written products. The unit of analysis for studying the revision 
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history was defined as a transaction (e.g. add text, delete text, or move text). For each unit of 

analysis (transaction) three variables were coded: (1) participant (i.e. who performed the 

transaction), (2) content (i.e. prior knowledge, planning, step 1-7 of the template, or self-

assessment), and (3) transaction type (i.e. move text, add text, delete text, format text, spelling 

correct, or insert a comment). When the transaction type was the same (e.g. adding text in step 2), 

but the student moved over to a next section in the document (e.g. adding text in step 3), this was 

coded as two individual transactions, i.e. two different units. Next, the coded data was analyzed at 

group level and represented in such way that it became clear how the group (a) coordinated their 

group work, and (b) used the planning and self-assessment tools. All groups made use of the 

shared document to complete their task, except for group 3. For this group we cannot rely on the 

revision history to explore their collaboration process. 

3.3.2 Interaction 

Three groups (G1, G2, G4) used Facebook messenger to interact with each other, while group 1 

also used the chat function, and group 2 also used the comment function in the shared document. 

Group 3 only interacted with each other via email. All interaction was logged, except for the chat 

function in the shared document, because it was not possible to capture this data. With regard to 

the coding of the data, each separate message was identified as unit of analysis. Five descriptive 

codes were created based on a first reading of the data and previous research focusing on 

interaction between group members (i.e. Isohätälä, Järvenoja, & Järvelä, 2017; Onrubia & Engel, 

2012; Strijbos et al., 2006): (1) task content, i.e., sharing content-related information, discussing 

content; (2) task coordination, i.e., organization and coordination of the group work; (3) non-task: 

social issues, i.e., social atmosphere, informal talks; (4) non-task: technical issues, i.e., the use of 

technology; and (5) non-codable, i.e., units that cannot be assigned any other code.  

3.3.3 Interviews 

All interviews were audio-recorded with permission from the participants, and afterwards 

transcribed. The interview responses were analyzed using NVivo 11. First, the first author read 

and reread the interview transcripts in order to become familiar with the data. Second, a coding 

scheme was elaborated based on the research questions and theoretical framework. This resulted 

in seven codes: students’ perceptions about the (1) group coordination, (2) collaboration, (3) 

distribution of the work load, (4) roles of the group members, (5) interaction about the task, and 

the use and usefulness of (6) the planning tool and (7) the self-assessment tool. Third, the two 

coders independently analyzed all interview transcripts, and compiled a framework matrix (Miles 

& Huberman 1994) by listing the participants in rows and the codes in columns. In order to 

illustrate the findings, the results section frequently draws on participants’ quotes. These quotes 
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were translated from Dutch to English. Each participant’s name was replaced by a code of which 

the number indicates the group number, and the letter corresponds to the individual student. 

3.3.4 Interrater reliability 

Two independent coders carried out all the coding activities to check the reliability of the results. 

First, based on the revision history and students’ individual interviews, a group work coordination 

approach could be assigned to each group. The two coders independently assigned a group work 

coordination approach to the four groups, and percent agreement between both analyses was 

100% (4 out of 4 cases). Second, the reliability of coding the students’ interaction was checked by 

calculating the Cohen’s kappa value after the two independent coders had coded all 84 messages. 

There was substantial agreement between the two raters’ judgements (κ = .76) (Landis & Koch 

1977). Afterwards, all disparities were discussed by the two independent coders until agreement 

was reached on all codes. Third, based on the interview transcripts, a systematic summarizing 

report was written for each individual student, presenting the analysis for each participant in a 

structured form. The two coders independently conducted each analysis and the interpretations 

were discussed and refined until consensus was reached. Afterwards, a framework matrix (see 

3.3.3 Interviews) was compiled to provide an overview of the results. 

4. Results 

4.1 Group 1 

Figure 1 provides an illustration of (1) which student added, formatted, or deleted text in a certain 

step in the document, and (2) the sequence of the individual transactions (also indicating 

turntakes). It is clear that the contributions of both team members were not equally distributed. 

The direct measures showed that participant 1B did most of the work on his own, while 

participant 1A contributed the least to the document. Both participants also indicated in the 

interview that participant 1B did most of the work. However, participant 1B reported that they 

agreed that he did most of the work at his own, while participant 1A stated that they decided 

together which information was or was not important and should be included in the document. 

We identified this form of organizing group work as chain coordination (Onrubia & Engel, 2009, 

2012): participant 1B contributed a complete solution for the task, while participant 1A 

successively added his contributions to this initial document.  
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Figure 1. Visualization of the revision history for group 1. 

 

Group 1 did not complete the planning tool in advance, but afterwards, when they were actually 

working on the task. Participant 1A stated that it was difficult to estimate beforehand when he 

had time to work on the task. Both group members did not think the planning tool was useful. 

With regard to the self-assessment tool, participant 1B completed this self-assessment tool after 

execution of the largest part of the task. All items were scored agree or totally agree, except for 

two items that were scored more or less agree. However, no specific adjustments were made 

based on this evaluation, and no new self-assessment was made after further revision of the 

document. Both group members indicated that they made no or minimal revisions based on the 

self-assessment. Participant 1B indicated “Is it [the self-assessment tool] useful or not, I don’t know. 

You always think that you did it well, or as good as possible.” In addition, the group made no 

adjustments based on the feedback of the teacher. 

The group members interacted with each other through Facebook messenger and the chat 

in the shared document. Eight separate messages were sent through Facebook messenger. Seven 

messages were sent to coordinate the group work, such as “I am working on our task”, and one 

message contained information about the content of the task.  

4.2 Group 2 

Figure 2 shows the same information for group 2. It is clear that this group divided the work 

among the group members and every student had his or her own part of the task for which he or 

she was responsible. Next to this, the group members made use of the comment function in the 

shared google document to ask for and give feedback to each other. In line with these direct 
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observations, all group members indicated during the interview that they completed their 

individual part, and provided feedback and extra information. We identified this form of 

organizing the group work as jigsaw coordination (Onrubia & Engel, 2009, 2012): the group 

decided to share out different parts of the task. However, in this specific case, students also used 

the comment function to request and provide peer feedback. 

 

Figure 2. Visualization of the revision history for group 2. 

 

The planning tool was completed during the face-to-face meeting, i.e., before starting the task, and 

further adjusted during the task. The three participants indicated that the planning tool was useful 

to regulate themselves (i.e., setting clear deadlines), and to regulate the others (i.e., assess if the 

other group members are respecting the deadlines and remind them of the deadlines when 

needed). With regard to the self-assessment tool, participant 2B assessed the group’s pre-final 

product. However, the subsequent adjustments were mainly based on the feedback of the teacher. 

At the moment of the interview, the self-assessment tool was not yet completed, which made that 

we have no data about the usefulness of the tool. 

The group members interacted through Facebook messenger and comments in the shared 

document. First, 48 messages were sent through messenger. These messages contained mainly 

information related to task coordination (n=34), e.g. “I finally found the time to complete my part”, 

some information related to the task content, especially to share information (n=7), some informal 

talk (n=6), and one non-codable message. Second, 21 comments were added in the Google 

document. These messages contained 13 content-related messages (e.g., I found this source when 

I was looking for information, maybe you can use it), five task coordination messages (e.g., later 



Chapter 4 

133 

on, we can discuss this together), 2 messages concerning technical issues (e.g., how can I delete 

the grey box behind my text?) and 1 message that was non-codable. Participant 2C summarized: 

“it is not that we discussed or negotiated about the content, but rather that someone asked to 

check something or to provide feedback.”  

4.3 Group 3 

To identify the group work coordination strategy of group 3, we could only rely on the interviews 

with both group members. Both students reported that participant 3A started with the task and 

completed most of the steps, while participant 3B was not tackling the task. However, when 

participant 3B noticed that participant 3A did all the work, she did not agree with that and came 

into action. In particular, participant 3B also completed the whole task individually, and then both 

participants came physically together to select the most important information based on their 

individual preparations. This form of organizing the group work was identified as star 

coordination (Onrubia & Engel, 2009, 2012): both students first made an individual preparation, 

and composed together the final document. 

With regard to the planning tool, both participants recognized that they did not plan their 

work in advance. Moreover, the participants indicated that they did not exactly discuss how they 

were going to tackle the task exactly. In this respect, student 3B stated: “we agreed that we would 

work on the task when we had time, and we would meet each other afterwards.” In addition, 

despite both group members stated that they thought it was useful to complete the self-

assessment tool, student 3B indicated: “we scored all items positive because we worked well on 

the task” and “we made no adjustments to our work based on the self-assessment tool.” In 

addition, the group made no adjustments based on the feedback of the teacher. 

The group members interacted with each other via e-mail. Five e-mails were sent, all with 

information related to task coordination, i.e., to meet each other face-to-face, and to discuss how 

they would further approach the task. 

4.4 Group 4 

Figure 3 provides an illustration for group 4. Both group members first worked together on step 

1 during the face-to-face moment. During the subsequent days, student 4A completed the first five 

steps. One week after the face-to-face moment, both students came physically together to work 

on the task. During this moment, they completed all 7 steps. Finally, student 4B completed the 

final and seventh step. This form of organizing the group work had close resemblance to the chain 

coordination (Onrubia & Engel, 2009, 2012): student 4A contributed a partial solution of the task, 
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later on both students made revisions to this solution, and finally student 4B completed the last 

part of the task. 

 

Figure 3. Visualization of the revision history for group 4. 

 

With respect to the use of the planning tool, the group did not plan their work in advance. 

However, they decided to meet each other face-to-face to work together on the task. Both 

participants indicated that they did not exactly discuss how they were going to tackle the task. As 

such, student 4A started with the task and tackled most of the steps. When student 4B noticed 

this, she asked her fellow student to wait for her since she also wanted to contribute equally on 

the document. In summary, the decision to work in this way, was not made in advance. Student 

4A recognized that they did not use the planning tool in the way it was intended, while student 4B 

indicated that the planning tool was useful to plan a date to meet each other. Finally, with respect 

to the use of the self-assessment tool, they completed this together after execution of the task. The 

changes student 4B made after completing the self-assessment, were mainly based on the 

teacher’s feedback and not on the results of the self-assessment tool. At the moment of the 

interview, the self-assessment tool was not yet completed, which made that we have no data about 

the usefulness of the tool. 

The group members interacted with each other through Facebook messenger. Two 

separate messages were sent, with information related to task coordination, such as “I went to the 

library during my break and found two good books.” 
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5. Discussion 

First, the results of this study show that the four groups used different group work coordination 

strategies to collaborate on a shared document. These strategies are in line with the approaches 

found in previous research (Onrubia & Engel, 2009, 2012). A remarkable finding is that three out 

of the four groups did not decide upon a specific strategy to tackle the task in advance, despite the 

groups were stimulated to plan their work in the introductory face-to-face meeting by 

implementing a planning tool. Similar results were found in a study of Malmberg et al. (2015), 

where mainly low performing groups failed in their regulation of the group work, despite the 

implementation of a tool to prompt students to plan their collaboration. Moreover, the self-

assessment tool did not seem to stimulate the groups to reflect on their task and to reach 

consensus about the final product. Most of the participants did not recognize the value of carefully 

planning or assessing their work. A possible explanation for these rather disappointing results, 

might be that the students in this study had little or no experience with (online) collaborative 

tasks during their educational career. Since our study is solely based on one collaborative task, 

more practice moments for students could lead to other and maybe better collaboration 

approaches. In this respect, we believe that instructors should assist their students to improve 

their collaborative skills. With regard to instructional support, two things can be done: (a) 

providing more detailed tools or scripts to help students to regulate their group work, e.g., divide 

the steps among the students and work with a rotational system (e.g. De Wever et al, 2015), or 

provide a rubric instead of a checklist, and (b) offering more teacher guidance while students are 

planning and assessing their work, e.g., providing feedback on their collaboration process. 

Second, it was found that online interaction about the task was rather scarce. Although the 

task was announced as a distance task, and despite the fact that the students could choose their 

own communication channel, two groups preferred to meet each other face-to-face to work on the 

shared document. From these two latter groups, we cannot make any claims about their 

interaction during the face-to-face moments. For the two other groups, it was remarkable that the 

group with the jigsaw approach discussed more (content-related) issues than the group with the 

chain approach. This finding is contrary to that of Mayordomo and Onrubia (2015), who found 

that the chain approach promotes more reciprocity than the jigsaw approach. A possible 

explanation for this might be that the different categories are rather broadly defined, leaving room 

for some variance on the approaches. For example, in our study, the group with the jigsaw 

approach also provided each other with feedback, and in the group with the chain approach one 

student contributed a complete solution for the task, while the other group member only edited 

small things. This finding raises the question whether students feel uncomfortable to interact 

about the task through online media (Malmberg et al., 2015) and prefer to meet each other face-
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to-face to collaborate on a shared document, or students may feel more inclined to interact with 

each other when the teacher provides a medium and obliges them to use it to complete the task. 

Further research should be undertaken to investigate the opportunities of other tools and ways 

to stimulate and ensure interaction between group members. 

The present study was limited to nine students working together in four groups on one 

specific task. Although this allowed us to conduct an exploratory study in a detailed way, taking 

into account the specific authentic context in which CSCL was organized, replication studies in 

other contexts may help us to deepen our understanding. However, this study provides interesting 

insights of process-oriented research in an authentic context. 

In the present study, a rationale for the learning design is outlined, and the paper explores 

the lessons learnt from students’ collaboration processes in, and experiences with, CSCL. Our 

results hold both theoretical as well as methodological implications. On the theoretical level, 

further research is necessary regarding the search for optimal instructional support for hands-on 

learners to enhance the collaboration and interaction processes in CSCL. Future research might 

consider more structured guidance to help students to regulate their group work, and should 

focus on ways to stimulate students to interact with each other during online collaboration, and 

especially to exchange content-related information. On the methodological level, the revision 

history of the shared document was a reliable data source to observe and analyze how each group 

member contributed to the document, and to identify how groups coordinated their group work. 

As such, this is a useful tool for both researchers and instructors to investigate students’ 

collaboration processes. 
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Chapter 5 

How can teachers support hands-on learners’ interaction during 

computer-supported collaborative learning? An exploratory case 

study 

Abstract 

This study focused on how teacher support might influence students’ interactions during 

collaboration. As little research on computer-supported collaborative learning (CSCL) is 

conducted in contexts that include students with a background in vocational or technical 

secondary education, an exploratory case study was carried out with 1 teacher and 10 students 

with prior craft knowledge aiming to become vocational teachers. The purpose was to make 

visible, with empirical examples, how teacher support might contribute to more productive 

student interaction during CSCL. General understanding on the quality of student interaction 

during collaboration was obtained through qualitative content analysis, while a detailed 

interpretative analysis of the dialogues between the teacher and the groups made it possible to 

trace different interaction patterns. The results suggest that it was hard for both students and the 

teacher to empower productive interactions. Two interaction patterns showed to be effective: the 

pattern in which the teacher takes the role of the devil’s advocate, and the pattern in which the 

teacher provides gradual assistance. The latter finding suggests that not only the type of questions, 

but also the order of the questions asked by the teacher, is important. 

1. Introduction 

Since the 1990s, computer-supported collaborative learning (CSCL) is increasingly receiving 

attention in educational research, often with the aim to foster productive interactions between 

group members, which in turn should produce desired learning outcomes (Dillenbourg, Järvelä, & 

Fischer, 2009; Lazonder, 2005). However, previous research has shown that effective 

collaboration, in which students go beyond the comparison of information and focus on jointly 

building new knowledge, often does not occur spontaneously (Dillenbourg, 2002; Mayordomo & 

Onrubia, 2015; Onrubia & Engel, 2012). Research therefore suggests that providing additional 

support is necessary for optimizing student interaction during collaboration (Dillenbourg, 2002). 

For example, one approach to support students’ interaction is providing just-in-time teacher 

support. This means that the teacher provides calibrated support to the groups during the 

collaboration process (Kaendler, Wiedmann, Rummel, & Spada, 2014; Onrubia & Engel, 2012; 

Puntambekar & Hübscher, 2005).  
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Although a large amount of research has been focusing on supportive measures to enhance 

the effectiveness of collaborative learning (Dillenbourg, 2002), research in contexts that include 

students with a background in vocational or technical secondary education is under-represented 

within the field of CSCL (Schwendimann, De Wever, Hämäläinen, & Cattaneo, 2017). These 

students, referred to here as hands-on learners, typically prefer to learn through hands-on 

experiences and demonstrations, and are less familiar with problem-solving and CSCL 

(Hämäläinen, De Wever, Malin, & Cincinnato, 2015; Hämäläinen, De Wever, Nissinen, & 

Cincinnato, 2017). Moreover, previous research in this context has shown that these students 

often lack strategies to get the most out of the collaboration, or to decide together upon how to 

tackle a collaborative task (Boelens & De Wever, 2017). This indicates a need to identify beneficial 

ways to support hands-on learners in CSCL. In the present study, we therefore examine the 

influence of just-in-time teacher support on hands-on learners’ interaction during collaboration. 

The aim is to illustrate, with empirical examples, how teacher support can foster hands-on 

learners’ interaction during CSCL, and consequently lead to more effective collaboration. The 

remainder of this introduction proceeds as follows: first a brief overview of the literature is given 

that points out what effective collaboration or productive interaction entails, and afterwards 

different ways to promote productive interaction during CSCL through teacher support are 

discussed. 

1.1 Promoting productive interaction during collaboration 

Previous work has stated that productive interaction is not merely sharing ideas or knowledge 

with each other, but also treating each other’s opinions critically and negotiating about the content 

(De Wever, Van Keer, Schellens, & Valcke, 2009; Gunawardena, Lowe, & Anderson, 1997; Onrubia 

& Engel, 2012). Gunawardena et al. (1997) argue that this process of collaborative knowledge 

construction evolves through five levels. The first two levels represent the lower mental functions: 

sharing and comparing information (level 1), and identifying areas of disagreement (level 2). The 

latter three levels represent higher mental functions, including: negotiating meaning and co-

construction of knowledge (level 3), testing and modifying the proposed synthesis that resulted 

from co-construction (level 4), and applying the newly co-constructed knowledge (level 5) (De 

Wever et al., 2009; Gunawardena et al., 1997).  

However, numerous studies have pointed out the difficulty of reaching the more advanced 

levels of collaborative knowledge construction (e.g. Dillenbourg, 2002; Mayordomo & Onrubia, 

2015; Onrubia & Engel, 2012). As a result, research has called out to involve the teacher more 

closely in the collaboration process to support productive student interaction on a just-in-time 

basis (Dillenbourg et al., 2009; Hämäläinen & De Wever, 2013; Hmelo-Silver, Duncan, & Chinn, 

2007; Mayordomo & Onrubia, 2015). In particular, the teacher has a central role to monitor and 
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diagnose student interaction during collaboration, and to provide groups with adaptive support 

(Kaendler et al., 2014; Puntambekar & Hübscher, 2005). This teacher support may have the 

purpose of both facilitating the learning or interaction process, and providing content knowledge 

based on students’ needs (Hmelo-Silver et al., 2007). For instance, the teacher can provide just-

in-time support by prompting, advising, asking thought-provoking questions, or giving additional 

explanations to students during collaboration (Kaendler et al., 2014). As such, the teacher 

becomes an active participant in the group’s discussion. 

Previous research has identified different types of support to facilitate interaction during 

collaboration. For instance, Fahy et al. (2000) distinguishes five kinds of contributions: vertical 

questioning, horizontal questioning, statements, reflections, and scaffolding. As shown in Table 1, 

the intention of the teacher, or the expected response from (one of) the group (members), is 

different for the five categories. Other research has observed two types of teacher support: a 

knowledge-providing approach, in which teachers actively introduced new information, and a joint 

problem-solving approach, in which teachers asked specifying questions and continued shared 

problem solving (Hämäläinen & De Wever, 2013). These two types of support had a different 

effect on student interaction (Hämäläinen & De Wever, 2013). In the former approach, students’ 

reaction was to provide knowledge, while in the latter approach, students’ reaction was more 

directed to joint problem-solving (Hämäläinen & De Wever, 2013). In short, although some 

research has been carried out on teacher support to enhance students’ interaction during 

collaboration, there is still very little understanding of how this kind of support is organized in 

detail. There is a need for specific guidelines regarding teacher support to promote hands-on 

learners’ interaction during CSCL tasks. 

Table 1 

Types of support to facilitate interaction as described by Fahy et al. (2000) 

Type of support Intention 

Vertical questioning Ask questions to acquire information from others 

Horizontal questioning Ask questions to initiate a dialogue or discussion 

Statements Provide information or corrections to others 

Reflections Provide insight in internal conflicts, reasoning processes, doubts, 

beliefs 

Scaffolding Invite others to comment, by for instance naming others 

 

As of yet, however, the studies that are focusing on CSCL in vocational education and training 

settings (e.g. Hämäläinen & De Wever, 2013), often take place in a setting that addresses concrete 
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professional tasks, while the learning tasks in the present study are more in line with learning in 

academic, higher education settings. To sum up, the students in this study are similar to those in 

vocational education and training research, while the instructional context in this study is closer 

related to the higher education context. Situated against this background, the present study deals 

with the effect of teacher support on student interaction during CSCL. Two research questions are 

formulated, of which the first one aims to provide an overall view of what happened during the 

group work, and the second aims to provide detailed insight in the kind of teacher support: 

(1) Which levels of collaborative knowledge construction are attained by the groups, and what 

is the influence of teacher support on these levels of collaborative knowledge 

construction? 

(2) What interaction patterns emerge from the interplay between teacher support and how 

students respond to that support during collaboration?  

 

2. Method 

2.1 Research setting and participants 

The present study is part of a research project on the design of blended learning environments for 

hands-on learners. This study is situated in a teacher training program, in which hands-on 

learners or students with a degree of vocational or technical secondary education (e.g. bakery, 

electricity, hairdressing) aim to become teachers in vocational programs (see also Boelens, Voet, 

& De Wever, 2018). Participants in this study were ten students (two male and eight female) and 

their teacher (female). The students were divided into two dyads and two triads, and decided 

themselves about the composition of the groups. The average age of the students was 27 years 

(SD=6.17, range=21-39). The students indicated that they had little to no experience with CSCL. 

The age of the teacher was 43 years and she was involved in the design and construction of the 

learning task. The teacher had limited experience in fostering productive interaction during CSCL. 

2.2 Design of the CSCL task 

To facilitate productive student interaction, the group work was organized by the star group work 

coordination approach (Onrubia & Engel, 2012). This means that, prior to starting working 

together as a group, students first had to produce an individual contribution (i.e. gather and 

summarize information) to the group task (Onrubia & Engel, 2012). Also, students received clear 

instructions and examples of how they could engage in productive discussions with each other in 

a constructive way. This was done by encouraging them to take on several roles (e.g. moderator 

and summarizer) in the discussion (see e.g. De Wever, Van Keer, Schellens, & Valcke, 2010) and 
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by providing them specific examples on how they could formulate and support their opinions. An 

example of the latter, was this specific guide: (a) formulate your opinion (e.g. “I prefer the second 

definition”), (b) elaborate on your opinion (e.g. “this definition is the most complete because the 

three criteria (i.e. retardation, didactic resistance, no clear cause) for the diagnosis of dyslexia are 

present”), and (c) provide an example (e.g. “‘despite good approach’ refers to didactic resistance”). 

The purpose of the CSCL task was that the four groups all studied another learning or 

developmental disability, and afterwards presented their work to each other. Students were 

required to gather and process information about this specific disability, and the group had to 

formulate several supportive measures to cope with a learning or development disability in their 

classroom practice. A process worksheet that structured the CSCL task by introducing 7 main steps 

with in total 20 underlying subtasks, guided the groups towards the end product (van 

Merriënboer & Kirschner, 2013) (see Appendix A for an example). After an introductory face-to-

face meeting, the groups had three weeks to complete the first five subtasks of their CSCL task 

using the online environment. After these three weeks, the groups had a face-to-face meeting to 

complete the remaining 15 subtasks. Students collaborated in a shared Google document, and 

were instructed to use the Google forum to interact with each other during the online part of the 

task. 

The teacher observed the group discussions both in the online and the face-to-face 

environment. On a just-in-time basis, the teacher diagnosed and supported student interaction 

with the purpose of fostering students to go beyond sharing and comparing of information, and 

thus guiding the interaction toward a higher level of collaborative knowledge construction. In 

particular, the teacher asked questions to stimulate students to clarify, elaborate, and reflect on 

their ideas. The teacher could make use of specific guidelines and prompts to help her to diagnose 

and support the group discussions. 

2.3 Data collection and analysis 

Direct measures were used to investigate students’ levels of collaborative knowledge construction 

and the support provided by the teacher, by logging the students’ and teacher’s postings in the 

forum (69 separate messages), and recording the face-to-face interaction during collaboration 

with audio recorders. These recordings lasted on average 1:59:37 hours (SD=0:12:39, 

range=1:45:43-2:12:37) and were transcribed. In this way, we were able to capture and analyze 

all interaction (both online and face-to-face) related to the group work. 
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2.3.1 Levels of collaborative knowledge construction 

Objective units that are defined by the original author or speaker (De Wever et al., 2009; 

Gunawardena et al., 1997; Henri, 1991) were chosen as units of analysis. To analyze students’ 

online contributions, messages were selected as unit of analysis (n=67), while for analyzing 

students’ face-to-face contributions, turn takes were selected as unit of analysis (n=3293). The 

coding and analysis procedure consisted of three consecutive stages. The first stage served to 

identify the contributions in which students are interacting about the content of the task, i.e. 

content-related interaction. Content-related interaction included units in which the content of the 

task was discussed, such as sharing content-related information, questions, comments, requests, 

information sources, or discussion of that content (Onrubia & Engel, 2012; Strijbos, Martens, 

Prins, & Jochems, 2006). Contributions that were related to the coordination of the group, social 

issues, technical issues, or other parts of the course were excluded from analysis. Two coders 

analyzed 464 (14%) units together, and all other units (n=2896) were coded independently. To 

determine the level of correspondence among these coders, Krippendorff’s alpha was calculated 

(α = 0.69).  

In the second stage, the units labeled as content-related interaction (n=1541, 46% of all 

interaction) were analyzed to determine the levels of collaborative knowledge construction. For 

this, the interaction analysis model of Gunawardena et al. (1997) and the corresponding coding 

scheme defined by Gunawardena et al. (1997) and refined by De Wever et al. (2009) was used to 

conduct a qualitative content analysis. Two independent coders carried out the coding activity. 

After working with coding examples for each level of knowledge construction, 254 (20%) units 

were coded together to discuss and elaborate on the coding process. All other units (n=1287) were 

coded independently. The reliability of coding the level of collaborative knowledge construction 

for each unit was checked by Krippendorff’s alpha (α=0.65). 

In the third stage, a way was sought to make the data more accessible and meaningful to 

produce results. In this respect, the data was aggregated at subtask level (n=20 subtasks) to 

extract for every subtask the highest level of collaborative knowledge construction. As such, we 

identified the subtasks in which students reached the more advanced levels of collaborative 

knowledge construction. The reliability of coding the level of collaborative knowledge 

construction for each subtask was checked by Krippendorff’s alpha (α=0.69). All disparities were 

discussed by the two independent coders until agreement was reached on all codes. 
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2.3.2 Teacher support 

To analyze the teacher’s online contributions, messages were selected as unit of analysis (n=2), 

while for analyzing the teacher’s face-to-face contributions, turn takes were selected as unit of 

analysis (n=205). The coding and analysis procedure consisted of three consecutive stages. The 

first stage served to identify the contributions in which the teacher support had the purpose of 

facilitating the interaction process or providing content knowledge. Contributions that were 

related to the coordination of the group (e.g. statements with reference to time, signaling that a 

group is not performing according to the task division), social issues, technical issues, or the 

course in general were excluded from analysis. After coding each unit, the coders indicated for 

each subtask whether or not the teacher provided support that was aimed to facilitate the 

interaction process or to provide content knowledge. This was the case for 11 out of the 20 

subtasks. Both coders independently analyzed the data and agreed with each other about all 

subtasks. In this way, the analysis of the teacher support could be aligned with the levels of 

knowledge construction attained by the students. 

In the second stage, the dialogue between the teacher and the students in these 11 

subtasks was further analyzed. For each subtask, it was investigated whether the teacher support 

had an influence on the levels of collaborative knowledge construction. For example, when the 

group’s discussion was situated in level 2 or higher, both coders independently analyzed whether 

this was due to the support of the teacher. This was done based on how the students responded 

(one or more contributions) to the support of the teacher (one or more contributions). The two 

coders analyzed three subtasks together, and then coded the other eight subtasks independently. 

Since both coders agreed with each other about all subtasks, reliability was ensured and no 

further discussion was needed. 

The third coding stage also focused on the 11 subtasks in which the teacher provided 

support, and aimed to identify the different interaction patterns that emerged from the interplay 

between teacher support and how students responded to that support. Previous coding schemes 

have focused on student interaction (e.g. De Wever et al., 2009) or teacher support (Onrubia & 

Engel, 2012) independently from each other. However, to analyze the interplay between student 

interaction and teacher support in the present study, a coding scheme that concentrates 

specifically on patterns that occur during these dialogues was needed. As such, we developed a 

coding scheme that was informed by the interaction patterns defined by Fahy et al. (2000). 

Further elaboration of these patterns and one new pattern were deduced from the empirical 

material collected for this study by the first author. In this way, four patterns were distinguished 

based on Fahy et al. (2000): pattern of (1) gradual assistance, (2) the devil’s advocate, (3) 
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appointing group members who are less actively participating, and (4) question and answer. A 

fifth pattern, sharing general advice, was deduced from the data. 

3. Results 

The results section consists of two parts. In the first part, we aim to present an overall picture of 

students’ levels of collaborative knowledge construction and the provided support by the teacher 

based on the data at sub-task level. In the second part, we zoom in on the interplay between 

students’ interaction and teacher support, through a fine-grained interpretative analysis of the 

dialogues that took place. 

3.1 Levels of collaborative knowledge construction and teacher support 

To shed light on students’ interaction levels within the four groups, Figure 1 plots their highest 

reached level of collaborative knowledge construction for each subtask. The subtasks are 

presented on the horizontal axis, while the highest achieved level of collaborative knowledge 

construction is indicated on the vertical axis. Overall, Figure 1 shows that most of the discussions 

were situated at the less advanced levels (level 1 and 2) of collaborative knowledge construction. 

However, what stands out in the results is that there is an important difference between the four 

groups in terms of the achieved levels of collaborative knowledge construction. Group 1 and 4 

achieved more advanced levels of collaborative knowledge construction (i.e. level 3 and higher), 

while the discussions in group 2 and 3 were mostly or exclusively situated in the less advanced 

levels of collaborative knowledge construction (i.e. level 1 and 2). 

The teacher provided support that aimed to facilitate the interaction process or to provide 

content knowledge in 11 subtasks. Regarding the influence of the teacher support, only in two 

subtasks the group’s discussion was facilitated to a higher level of collaborative knowledge 

construction. Figure 1 shows for each group when the teacher provided support and whether this 

resulted in a higher level of collaborative knowledge construction. The semicircle arrows indicate 

that the teacher support had no influence on the level of collaborative knowledge construction, 

while the upwards arrows show to which level of collaborative knowledge construction the 

discussion was stimulated by the teacher. 



 

 

 

Figure 1. Levels of collaborative knowledge construction (Y-axis) attained by the groups, and influence of teacher support (indicated by arrows) over 

the 20 subtasks (X-axis). 

Note. When no level is indicated for a subtask, there was no information available about how the students interacted with each other 
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3.2 Interaction patterns 

To better understand what actually happened when the teacher provided support, these 11 

dialogues were studied in detail. Based on the interaction analysis, five interaction patterns could 

be discerned regarding the interplay between students’ interaction and teacher support, of which 

two showed to be effective to stimulate students to reach a higher level of collaborative knowledge 

construction. In this section, these patterns are illustrated (excerpts of the interaction between 

the students and the teacher can be found in Appendix B). The names in the next paragraphs are 

pseudonyms that refer to the students in the study. 

3.2.1 Pattern A: Gradual support 

In this pattern, the teacher gradually stimulated students’ discussion to a higher level of 

collaborative knowledge construction. This pattern occurred only once, in students’ interaction 

during collaboration of group 1 (Esra, Lucas, and Victor, see Appendix C for more background 

information on their collaboration process). An excerpt of the interaction between the teacher and 

the students is provided in Appendix B. As can be seen from the excerpt, the support was initially 

started by the teacher, at a moment where students identified disagreement with each other and 

were searching for a way to reach consensus. At the request of the teacher, the group members 

shared and compared their information again, and identified areas of disagreement. In addition, 

they started to negotiate about the relative weight to be assigned to the different arguments or 

sources. The teacher first posed concrete and specific questions to ensure that all students 

displayed the information they individually retrieved (e.g. what information did you find in this 

book?), and stated where they retrieved that information (e.g. what book did you use?). 

Afterwards, she stimulated the students to decide how much weight they should assign to the type 

of source or argument (e.g. do you think a forum is a reliable source? What would be a reliable 

source?). In short, the teacher first asked open questions related to level 1 of collaborative 

knowledge construction, then she shifted to questions related to level 2, and finally the teacher 

provided support related to level 3. The teacher brought no new information to formulate a 

solution. In this way, the teacher managed to take the discussion to a higher level of collaborative 

knowledge construction. 

3.2.2 Pattern B: The devil’s advocate 

The second pattern implied that the teacher expressed doubts about a certain solution to elicit 

students to restate their position. This pattern occurred once, in students’ interaction during 

collaboration of group 4 (Olivia, Mia, and Anna, see Appendix C for a description of their 

collaboration process). As can be seen from the excerpt in Appendix B, the teacher was listening 
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to the students’ discussion, and spontaneously provided support. At that specific moment, the 

group was processing the task rather fast. The teacher provoked their thinking by questioning one 

of their earlier retrieved solutions (e.g. is it not more than 1%?). This stimulated the group to go 

back to their individual contributions and reformulate what they had found in group. Mia restated 

their position, and advanced an additional argument in its support by referencing to what they 

found in the literature (e.g. we found that 40 to 60 thousand people have ASD) and arguing that it 

is about the population in Flanders. Although the teacher tried to provoke more arguments and 

negotiation, the group provided no concrete arguments why this solution is the right one, and 

focused on the next subtask. The teacher no longer asked any further questions. In short, the 

teacher managed to stimulate the group to restate their position and provide arguments to 

support their position (level 2 of collaborative knowledge construction). To do this, the teacher 

expressed disagreement or doubts about a certain solution, without bringing new information or 

arguments to formulate a solution. 

3.2.3 Pattern C: Sharing general advice 

In each group, the teacher provided once general advice to stimulate students’ interaction to a 

higher level of collaborative knowledge construction. To illustrate this pattern, an excerpt of the 

interaction of group 2 (Sophie and Emma, see Appendix C for a description of their collaboration 

process) is presented in Appendix B. The excerpt shows that the teacher reminded the students 

to display and discuss about their individual opinions. The teacher did not refer to a specific aspect 

of the task or did not ask a concrete question to elicit individual ideas or opinions. Consequently, 

this pattern showed no direct effect on the levels of collaborative knowledge construction reached 

by the groups.  

3.2.4 Pattern D: Appointing group members who are less actively participating 

The teacher attempted four times to involve a group member who was not actively participating 

in the group work at a certain point in the time. This occurred in three of the four groups (group 

1, 3, and 4). The teacher attempted to involve an individual group member by, for instance, asking 

explicitly for his/her opinion about a certain topic, to elicit the comparison of information and 

identification of areas of (dis)agreement. However, the teacher often used closed questions to 

involve group members who were less actively participating what resulted in short and concise 

answers, or did not react when a student was not answering immediately. Consequently, the 

interventions did not lead to more productive interaction. For example, Appendix B presents an 

excerpt of the interaction of group 4. 
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3.2.5 Pattern E: Question and answer 

In this pattern, the teacher tried to provoke new information, knowledge or ideas of the group 

members by asking concrete and open questions about the content. This pattern occurred only 

once, in students’ interaction during collaboration of group 3 (Charlotte and Eva, see Appendix C 

for a short description of their collaboration process). In Appendix B, an excerpt of the interaction 

between the students and the teacher is presented. It can be seen from the data that the attempt 

to elicit a productive discussion failed, as the students provided mainly short answers, and agreed 

with each other without further negotiation or argumentation.  

4. Discussion 

The two major findings of this study can be summarized as follows. First, although two of the four 

groups reached more advanced levels of collaborative knowledge construction in a few occasions, 

discussions in all groups generally were rather limited to sharing and comparing information and 

ideas, and teacher support seemed to have little influence on students’ interaction. Second, five 

different interaction patterns were identified that provide more detailed insight in the interplay 

between teacher support and student interaction, and two of those seemed to be more effective 

than the others. In what follows, we discuss these findings in detail. 

First, discussions between the group members were often restricted to sharing and 

comparing information and ideas, and also teacher support had only a limited effect as to fostering 

more advanced levels of collaborative knowledge construction. The finding that it seems to be 

hard for students to reach more advanced levels of collaborative knowledge construction, is in 

line with previous research in vocational education settings (Hämäläinen & Oksanen, 2012), and 

even in higher education settings (De Wever et al., 2010). Not surprising, previous research in the 

field already called for an active role of the teacher during the collaboration process (Dillenbourg, 

2002; Hämäläinen & Oksanen, 2012; Kaendler et al., 2014; Onrubia & Engel, 2012). However, 

contrary to the findings of Hämäläinen and Oksanen (2012), our results pointed out that it is not 

evident that teacher support leads to more productive interaction during collaboration. A possible 

explanation for this result might be the fact that one teacher had to monitor and support four 

groups at the same time. In particular, the teacher was not involved in the whole collaboration 

process of each group, as was the case in the study of Hämäläinen and Oksanen (2012). This might 

made it harder to provide adaptive support on a just-in-time basis. Our results once again 

demonstrate that monitoring and supporting students’ interaction during collaboration is a 

complex and challenging task (Hämäläinen & Oksanen, 2012; Kaendler et al., 2014). As such, there 

is still an important task for professional development initiatives on teacher support to enhance 

students’ collaboration process on a just-in-time basis. Finally, another possible explanation might 
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be that although the teacher in our study could rely on guidelines to shape the support during 

collaboration, the teacher did not have the time to develop her competency to monitor and 

support students’ interaction as this was the first task in which she made use of the guidelines. In 

addition, also students in this study had less or no previous experience with working jointly on a 

CSCL task. More practice moments in the future, for both the teacher and the students, might be 

needed to learn how to empower productive interaction. 

Particularly interesting is the second major finding, as five different interaction patterns 

were identified, of which two showed to be effective. The question is, however, why some of these 

patterns were effective, while others were not. In what follows, we first discuss two relatively 

frequent occurring patterns that showed no direct effect on student interaction. In addition, we 

discuss the three remaining patterns, that only occurred once during the collaboration, and of 

which two seemed to be effective to foster more productive interaction. 

Two patterns that showed to be less effective to foster productive student interaction, 

occurred several times during collaboration: sharing general advice and appointing group 

members who are less actively participating in the group work. First, the teacher provided in each 

group general advice, what never (immediately) resulted in more productive interaction. This 

result may be explained by the fact that this kind of support is too general and not situated at a 

specific aspect of the CSCL task. Another possible explanation might be that the teacher posed 

closed questions, such as “have you reached consensus?” In this specific case, the question “how 

did you reach consensus?” might elicit more reasoning and productive interactions. Second, the 

teacher intervened four times to involve certain group members in the discussion. This did not 

provoke the desired response, as some students did not react on her question, or others simply 

answered that they agree with the other group members. Subsequently, the teacher made no 

attempt to provoke further interaction. These results strengthen our earlier stated claim that 

professional development initiatives are needed for passing on good practices to teachers that 

show how adaptive support during collaboration (e.g. posing questions in a specific way) can 

provoke student reasoning and productive interaction (see e.g. the Socratic dialogue, as described 

by Collins, 1976). 

Each of the three following patterns occurred only once during collaboration: gradual 

assistance, the devil’s advocate, and question and answer. While the first two patterns showed an 

effect on student interaction, the question and answer pattern did not. The three patterns have in 

common that the teacher asked mainly open questions related to a specific part of the CSCL task 

with the intention to provoke joint problem-solving. However, there are three remarkable 
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differences between both patterns provoking a more productive discussion and the pattern that 

did not.  

First, a difference was found in involving the group members in the discussion. In both 

cases where the teacher provokes more productive interaction, the teacher manages to give the 

floor to two or three different group members. By way of contrast, in the question and answer 

pattern, mostly one of the group members responds to the teacher’s questions, while the other 

student only provides confirmative statements. Consequently, this may explain why this pattern 

did not lead to more productive interaction, as this entails group members who not only share 

their individual ideas, but also treat each other’s opinions critically (Onrubia & Engel, 2012). 

A second difference is that in both effective patterns, the teacher especially asked 

questions related to the subject-matter without providing new knowledge, while in the less 

effective pattern, she does provide information to the group. This might explain in part the 

effectiveness of teacher support, as previous research showed that a teacher who goes beyond the 

provision of information, and asks students questions that require elaborating on their opinions, 

might be more powerful to elicit negotiation of meaning (Vosniadou, Ioannides, Dimitrakopoulou, 

& Papademetriou, 2001). This is also consistent with findings of previous work (Hämäläinen & De 

Wever, 2013), that has shown that when the teacher asks questions and contribute to problem-

solving instead of provide knowledge, students are more engaged in joint problem-solving. For 

instance, when the teacher takes the role of the devil’s advocate, this may lead to conflict-oriented 

consensus building in which students may be pushed to provide better and more arguments for 

their position (Weinberger & Fischer, 2006). In contrast to quick consensus building, or accepting 

others’ contributions to be able to continue (Weinberger & Fischer, 2006), the former style of 

reaching consensus helps students to reach more advanced levels of collaborative knowledge 

construction (Weinberger & Fischer, 2006; Weinberger, Stegmann, & Fischer, 2007).  

A third difference between both patterns that provoked productive interaction and the 

pattern that did not, might be related to the group dynamics. Both groups in which the teacher 

managed to stimulate a more productive dialogue, were visibly motivated and had also in general 

more productive interactions. The other group seemed less motivated to produce qualitative 

discussions, and their dialogue was exclusively situated at less advanced levels of collaborative 

knowledge construction. A likely explanation might be that the same kind of support has a 

different effect for particular individuals or groups depending upon their specific competences 

(Cronbach & Snow, 1969), and that, for instance, those groups that already performed better 

benefit more from teacher support (Otto & Kistner, 2017). This might be caused by the group 

itself, or, another possible explanation might be that it is easier for the teacher to provide adaptive 
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support to groups that already have a rather productive discussion. However, we have little 

evidence for this, and future studies on this topic are therefore recommended. 

4.1 Limitations and suggestions for further research 

A limitation of this study is that some of the identified patterns did not emerge repeatedly and 

were not observed in all groups' interaction. Two patterns, sharing general advice and appointing 

group members who are less actively participating, occurred more often and in (almost) all 

groups, which makes our point stronger that they are probably not effective. The other three 

patterns, i.e. gradual assistance, the devil’s advocate, and question and answer, however, were 

observed only once. Although it was not our aim to provide proof, but rather to make visible what 

kind of teacher support worked well, more occurrences of these patterns could strengthen our 

findings. Nevertheless, this study answers the current need for exploring ways to foster hands-on 

learners’ joint problem-solving competencies (Hämäläinen et al., 2017). As such, we provide 

specific advice for teachers involved in these settings in the next section. However, to develop a 

full picture of how the teacher can optimize students’ interaction during collaboration, further 

studies will be needed with, for instance, a more longitudinal focus, investigating the evolution of 

student interaction and teacher support during consecutive CSCL tasks. Another important issue 

for future research is including a larger sample with more students and more teachers, to make 

more substantiated claims about the effectiveness of interaction patterns. 

4.2 Implications 

The aim of the present study was to make visible, with empirical examples, how teacher support 

might contribute to more productive student interaction during collaboration. General 

understanding on the quality of student interaction during collaboration was obtained through 

qualitative content analysis. In addition, a detailed interpretative analysis of the interplay 

between teacher support and student interaction made it possible to trace five different 

interaction patterns and to understand how the teacher could contribute to more productive 

student interaction during collaboration. The results hold two important implications to both 

theory and practice.  

First, based on the findings of the present study, some recommendations can be made to 

support hands-on learners in CSCL tasks. More specifically, when teachers aim to foster more 

productive interaction during collaboration, the following five guidelines might be helpful: (1) 

provide support related to a specific part of the task, (2) give the floor to all the group members 

to elaborate on opinions and ideas, (3) focus support on asking questions that require reasoning 

and elaboration of students’ own opinions, (4) provide gradual assistance, i.e. start with the less 

advanced levels of collaborative knowledge construction to gradually lift the discussion to higher 
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levels of collaborative knowledge construction, and (5) take the role of the devil’s advocate by 

questioning statements and directions suggested by the group.  

Second, although the present study was explorative, the five interaction patterns that were 

discerned contribute to the field of study that aims to find more knowledge on how teachers can 

provide support to promote productive interaction during collaboration (see e.g. Hämäläinen & 

De Wever, 2013; Kaendler et al., 2014; Onrubia & Engel, 2012). The findings reported here point 

out that not only the kind of questions, but also the order of the questions, determined students' 

collaboration process. These results can inform new targeted interventions aimed at promoting 

productive interaction between students during collaboration.  
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Appendix A. Example of a process worksheet 

Step 1: How to define dyslexia? 

 Subtask 1. Share the individual retrieved definitions of all group members, and note them 

below. Which definition do you prefer, and explain why you prefer this definition?  

Step 2: How to diagnose dyslexia? 

 Subtask 2. Who should you refer to as a teacher in the case of a suspicion of a pupil with 

dyslexia? 

Subtask 3. What are the diagnostic criteria for dyslexia? Explain in your own words. 

 Subtask 4. Which diagnostic criteria do you recognize in this case? Provide the criterion and 

explain why this is an example of the criterion. [case description] 

 Subtask 5. What are – according to you – the most important advantages and disadvantages 

of the diagnosis dyslexia? Provide two advantages and two disadvantages. Explain in your 

own words. 

Step 3: What are the signs and symptoms of dyslexia? 

 Subtask 6. Provide five examples of behavior that may indicate dyslexia.  

 Subtask 7. Some people might try to hide their learning disability. Why would they do that? 

Explain in your own words. 

Step 4: How many people are affected by dyslexia? 

 Subtask 8. How many people are affected by dyslexia in Flanders? 

 Subtask 9. Is dyslexia more often diagnosed in boys than girls?  

 Subtask 10. Is dyslexia hereditary? Why (not)? Explain in your own words. 

 Subtask 11. How big is the chance that there will be a pupil with dyslexia in your classroom? 

Explain your answer. 

Step 5: What are the consequences of dyslexia for pupils? 

 Subtask 12. What are the consequences of dyslexia for the daily life? Provide three examples.  

 Subtask 13. What are the consequences of dyslexia for your specific school subjects? Provide 

three examples and write down the specific school subject (i.e. a school subject related to one 

of the group member’s field) 

 Subtask 14. What are the consequences of dyslexia for learning in general? Provide three 

examples.  

 Subtask 15. What are the consequences of dyslexia for the social-emotional functioning of 

the person? Provide three examples. 

 Subtask 16. Do you know people with dyslexia? Does this person experience difficulties in 

the daily life or at school? If yes, which ones? If no, why not?  

Step 6: How best to treat dyslexia on school-level? 

 Subtask 17. The school will provide a structural approach for pupils with dyslexia. This case 

describes such an approach. [case description] How would you as a teacher involve the pupil 
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and his/her parents in such an individual supportive plan? Why would you do it that way? 

Provide arguments.  

Step 7: How best to treat dyslexia on classroom-level? 

 Subtask 18. What supportive measures can you implement on the classroom-level? This 

means that all pupils can make use of these supportive measures, not only the pupils with a 

diagnosis of dyslexia. Search for 5 examples that are applicable in your own field. Write down 

the supportive measure and indicate for which school subject this applies.  

Subtask 19. What supportive measures can you implement on the pupil-level? Search for 

each STICORDI (stimulation, compensation, remediation, and dispensation) measure five 

examples that are applicable in your own field. 

 Subtask 20. Think about what you knew about dyslexia before performing this task. Did you 

have prejudices regarding dyslexia? Explain. 
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Appendix B. Excerpts of the dialogues 

Pattern A: Gradual support 

Teacher Are you proceeding well? 

Esra No, we are arguing 

Teacher That’s good! If it is a qualitative discussion… What is the discussion about? 

Esra Well, does dyscalculia occurs more often in boys than in girls? Victor and Lucas 

found...  

Lucas I found different things: more often in boys, more often in girls, or as much as in boys 

as in girls 

Esra Well, they both found that it occurs as much as in boys as in girls. I had written that 

I did not find a reliable source, but that I found that it occurs more often in boys. My 

source stated that a certain part of the brain develops more slowly in the brains of 

boys or girls, and therefore it occurs less. 

…  

Lucas And the website I consulted was really a reliable source, but it stated something else 

than in my book, which was also a reliable source. 

Victor I also used a book as source 

Teacher Which book did you use? 

Lucas The “dyscalculie survivalgids”, I received it from the school of my daughter 

Victor And I have read the book: “Ik hoor er ook bij” 

Teacher And what information did you find in these books? As much as in boys as in 

girls? 

Esra Yes, both sources stated that it occurs as much as in boys as in girls. 

…  

Lucas But which information do we now include in the task? 

Esra That it occurs just as often in boys as in girls? 

Teacher What can you say? I would say the truth 

Lucas What is the truth? 

Esra That I have read on a forum that it occurs more often in boys than in girls 

Teacher And do you think a forum is a reliable source? 

Esra It was a forum where parents who had children with dyscalculia shared information 

Lucas I wouldn’t say that is reliable 

Esra Indeed, they go to different doctors and are provided with different information 

Teacher And what would be a reliable source to shape your answer to the question? 

Lucas The university? 

Victor Well, my source was a text written by a professor at Ghent University 

Esra Ok, then, do you agree if I delete my answer and take your answer, that there is 

scientific research that states that most of the researchers agree that dyscalculia 

occurs as often in boys as in girls? 

 

Pattern B: The devil’s advocate 

Mia How much was it, how many percent in Flanders? 

Olivia 1% of the people living in Flanders 
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Teacher 1%? Is it not more than 1%? 

Mia We found 40.000 to 60.000 people 

Teacher Yes, would that be more than 1 in 100? 

Mia It is about the population in Flanders, we all three retrieved the same information 

Olivia Yes, I found that 

Mia And I found that too, it is about Flanders, so yes 

…  

Teacher And is this about people with a diagnosis? Or an estimate? 

Mia An estimate 

Anna Yes, because there isn’t much research available about this 

Teacher This is a difficult thing, because it appears that there are many people who 

have ASD, but are not diagnosed, and there are also people with a diagnosis 

who do not have it… 

Olivia (provides no answer to the teacher) You also have to mention your source here 

 

Pattern C: Sharing general advice 

Teacher You consulted the same sources? 

Sophie Yes 

Emma Most of the time, because there were not many good websites 

Teacher Ok, don’t forget to elaborate on what you have found and to discuss about 

your opinions 

Emma We do that all the time 

 

Pattern D: Appointing group members who are less actively participating 

Teacher Yes, and what was Anna her answer? Yours is very detailed and applied to one 

person 

Olivia I thought we needed to provide such an example… 

Anna (ignores the question) In another subtask we have to provide examples of behavior, 

so maybe we can use her example there? 

  

Teacher What is your opinion Anna? Do you agree?  

Anna Yes, we all have the same opinion 

 

Pattern E: Question and answer 

Teacher What could you do more? 

Charlotte A conversation 

Teacher And when would you propose a conversation? 

Charlotte At the parents’ evening 

Teacher Yes, for instance, or maybe, when the guidance plan is introduced? 

Charlotte Yes, there should also be a conversation at the startup 

Eva Ok, I will write that down 
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 … 

Teacher And would it be interesting to involve the parents and the pupil to adjust 

the plan? 

Eva Regular meetings should be organized 

Charlotte Yes 

Eva Also with the pupil? Or only the parents? 

Teacher What should you do? 

Eva Yes 

Teacher Why do you think that? 

Eva The pupil can say what works or works not for him/her, I think 

Charlotte Yes 
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Appendix C. Background information on the groups’ collaboration process (based on 

observations, interviews, and an analysis of the revision history of the document) 

Background information about the collaboration process of group 1 

In group 1, three students collaborated on the topic dyscalculia. The group seemed very motivated 

to deliver a good end product. Esra spontaneously took the role as leader during the group work: 

she led the discussion and took notes in the group document. The other two group members 

actively participated during the group discussion. However, Lucas participated spontaneously in 

the group discussion, while Victor was more hesitant. The analysis of the group discussion (see 

Figure 1) showed that the group members often shared and compared their ideas and information 

(level 1), identified (in)consistencies between ideas and information (level 2), and negotiated 

about their arguments or co-constructed knowledge (level 3). 

Background information about the collaboration process of group 2 

Group 2 consisted of two group members working on the topic NLD (non-verbal learning 

disorder). Both students seemed motivated to deliver a good end product. Regarding note taking 

in the group document, students alternated roles: Emma took notes during the online 

collaboration, while Sophie took notes during the face-to-face collaboration. There was no leader 

in the group. During the collaboration process, both students displayed their individually 

retrieved information, and together they decided about the final solution. The students 

themselves indicated that they often agreed with each other and thus had not a lot to discuss 

about, as they had found quite similar information. This is also reflected in the analysis of their 

interaction, as this group’s interaction is especially situated at the less advanced levels of 

collaborative knowledge construction, i.e. level 1 and level 2 (see Figure 1). 

Background information about the collaboration process of group 3 

In group 3, two students collaborated on the topic ADHD (attention deficit hyperactivity disorder). 

The group spent a lot of time on off-topic talk. Eva took the lead, while Charlotte was busy doing 

other things (i.e. preparing the next lesson). They seemed less motivated than the other groups to 

invest time in the task. Consequently, little time was spent on discussing about the content, and 

Eva took the group task for her own account. They went over the task quickly, and their discussion 

was especially situated in level 1, sharing and comparing information (see Figure 1). 

Background information about the collaboration process of group 4 

In group 4, three group members collaborated on the topic ASD (autism spectrum disorder). Olivia 

spontaneously took the role as leader during the group work: she mostly led the discussion and 
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took notes in the group document. Mia actively participated during the discussions, while Anna 

was rather quiet. In particular, Anna also had her laptop in front of her to make adaptations related 

to the lay-out of the group document, but she also did other things that were not related to the 

group work. Olivia and Mia tried to involve Anna by frequently asking her opinion. The group, and 

especially Olivia and Mia, seemed motivated to successfully complete the group work. This 

resulted in group discussions wherein students often shared and compared their ideas and 

information (level 1), identified (in)consistencies between ideas and information (level 2), and 

sometimes negotiated about their arguments or co-constructed knowledge (level 3) (see Figure 

1). 
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Chapter 6 

Conjecture mapping to support hands-on adult learners in open-

ended tasks 

Abstract 

This case reports on a teacher education course that aimed to support vocationally educated 

adults, referred to as hands-on learners, to accomplish open-ended tasks. Conjecture mapping was 

used to identify the most salient design features, and to test if, how, and why these course features 

supported learners. Inspired by ethnographic approaches, sustained engagement and multiple 

data sources were used to explain the effects of the course design on participants’ behavior and 

perceptions: student and teacher interviews, observations, and artifacts. The results reveal that 

almost all of the proposed design features stimulated the participants toward the intended 

enactment processes, which in turn yielded the intended learning outcomes. For instance, worked 

examples (i.e., design feature) not only engendered the production of artifacts that meet high 

standards (i.e., enactment process) because they clarify the task requirements, but also fostered a 

safe structure (i.e., enactment process) by providing an overall picture of the task. The conjecture 

map resulting from this study provides a theoretical frame to describe, explain, and predict how 

specific course design features support hands-on adult learners in open-ended tasks, and assists 

those who aim to implement open-ended tasks in similar contexts. 

1. Introduction 

Higher and adult education institutions are not only responsible for ensuring that students 

develop conceptual and procedural knowledge, but also for developing lifelong learners who are 

able to respond to the changing needs of working life and empowered to engage in opportunities 

for continuing improvement (Damşa & Nerland, 2016; Hämäläinen, De Wever, Malin, & 

Cincinnato, 2015; Nerland, 2012). One of the most important skills these students need today is 

the ability to tackle open-ended tasks (Hämäläinen et al., 2015; Könings, Brand-Gruwel, & van 

Merriënboer, 2005). Tackling open-ended tasks entails solving realistic and relevant problems 

(van Merriënboer & Kirschner, 2013), by generating, critically examining, sharing, and using 

knowledge (Damşa & Nerland, 2016), while several diverse answers or solutions are possible 

(Hannafin & Hill, 2007).  

Developing the ability to tackle open-ended tasks can be enabled by problem-centered 

instruction (e.g., Merrill, 2007), complex learning tasks (e.g., van Merriënboer, Clark, & de Croock, 

2002), inquiry-based learning tasks (e.g., Edelson, Gordin, & Pea, 1999; Hmelo-Silver, Duncan, & 
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Chinn, 2007), or resource-based learning tasks (e.g., Hannafin & Hill, 2007). All these approaches 

have several characteristics in common. First, they place high value on authentic, realistic, and 

relevant learning (Edelson et al., 1999; Hmelo-Silver et al., 2007; Merrill, 2007; van Merriënboer 

& Kirschner, 2013). Second, students are prompted to take an active role in their own learning 

process, being tasked to critically examine sources, meaningfully use sources, develop data-

supported explanations, and communicate their ideas, opinions, and knowledge (Hannafin & Hill, 

2007; Hmelo-Silver et al., 2007). Third, the teacher fulfills the important role of facilitating and 

supporting the learning process (Merrill, 2007). And fourth, these approaches often encourage 

collaborative learning as a way to stimulate active knowledge construction processes (Hmelo-

Silver et al., 2007; Könings et al., 2005). 

While the abovementioned instructional approaches can support development of the 

ability to tackle open-ended tasks in general, they may work differently with specific groups of 

students. In particular, students lacking experience in carrying out open-ended tasks often find it 

too difficult without appropriate guidance and support (van Merriënboer, 2013). One population 

of such students is that of adult learners with a background in vocational or technical secondary 

education (Hämäläinen et al., 2015). These students, referred to here as hands-on adult learners, 

are often accustomed to focusing mainly on the acquisition of practical skills. Typically, these 

students learn through hands-on experiences, demonstrations, and practice, and are less familiar 

with tackling open-ended tasks and problem-solving skills (Hämäläinen et al., 2015; Smith, 2001). 

Consequently, previous research has shown that hands-on adult learners might encounter several 

obstacles in learning environments that include open-ended tasks. Regarding cognition, for 

example, teachers have indicated that hands-on adult learners often struggle to analyze task 

demands, identify core information, or structure and summarize information (Biemans et al., 

2016; Boelens, Voet, & De Wever, 2018). Concerning behavior, it might be challenging for hands-

on learners to devote sufficient time to perform the tasks (Boelens et al., 2018) or to manage effort 

to complete a task or course (Biemans et al., 2016). With regard to hands-on learners’ motivation, 

research has found that they often have low self-efficacy beliefs (Dubeau, Plante, & Frenay, 2017; 

Tsai & Shen, 2009), which can have negative effects on performing or completing (open-ended) 

tasks which they do not feel competent enough to perform.  

To accommodate these cognitive, behavioral and affective struggles, a number of studies 

have argued that, especially for students unaccustomed to open-ended tasks, appropriate 

guidance and support is required (Brand-Gruwel, Wopereis, & Vermetten, 2005; Damşa & 

Nerland, 2016; Nadolski, Kirschner, & van Merriënboer, 2005; van Merriënboer & Kirschner, 

2013). For instance, research has found that students performed better and more efficiently when 

the open-ended task was split in a (limited) number of phases (Nadolski, Kirschner, & van 
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Merriënboer, 2006). In addition, students receiving driving questions to carry out learning tasks 

also performed better, although not more efficiently (Nadolski et al., 2006). Another frequently 

mentioned supportive design feature is the use of worked examples (e.g., van Gog, Paas, & van 

Merriënboer, 2008), which seem to have efficiency benefits for students (McLaren, Van Gog, 

Ganoe, Karabinos, & Yaron, 2016).  

2. Focus of the study 

Prior research has thus revealed several course design features that can have an influence on  

outcomes. However, these design features are often studied in isolation from each other and the 

focus is mainly on whether a specific feature was effective to reach the outcomes. As such, it 

remains unclear how course design features function in concert with each other in a designed 

environment. Consequently, teachers are left with little guidance as to which features of learning 

designs should be prioritized when trying to find an appropriate balance between support and 

autonomy when designing open-ended tasks that address the needs of hands-on adult learners. 

The present study seeks to address this gap by identifying the salient features of a course design 

and the enactment processes they engender, making it possible for hands-on adult learners to 

reach the learning outcomes. 

The current study was conducted in a course on psycho-pedagogical competence for 

hands-on adult learners enrolled in a teacher training program to become teachers in vocational 

secondary education. The main learning objectives of the course were that students will be able 

to recognize the most common learning and developmental disabilities, to state the consequences 

for pupils, and to develop classroom practices that address the needs of pupils with learning or 

developmental disabilities (further details are provided under Methods).  

To achieve the study’s aim, conjecture mapping was used as a tool to generate and test the 

theoretical basis of the course design, with the goal of affirming, rejecting, or refining initial 

hypotheses (McKenney & Reeves, 2018; Sandoval, 2014). A conjecture map reveals causal 

relationships between design features, the processes they engender during enactment, and the 

resulting outcomes (Figure 1 presents an overview of the conjecture map elements used in this 

study). Design features (in this case, characteristics of the pre-service teacher course for hands-

on learners) can be described in terms of: (1) materials and resources (MR), which are the physical 

artefacts that are part of the intervention; (2) activity and task structures (AT), which describe 

the main events through which the intervention will be carried out; and (3) participation and 

practices (PP), including norms and expectations for how actors are to engage during those events 

(McKenney & Reeves, 2018; Sandoval, 2014). Design features are purposefully selected. Providing 

the theoretical basis for their selection, design conjectures (DC) articulate the processes that 
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specific design features (should) engender. For example, “authentic tasks cause learner 

engagement because they are intrinsically motivating” conjectures that the design feature 

(authentic tasks) will yield a specific process during enactment (engagement) and offers 

motivation as an explanation. Enactment processes (i.e., called mediating processes by Sandoval 

(2014)) result from design features, and contribute to learning outcomes. They can be reified in 

three ways (Salomon, 1996; Sandoval, 2014): (1) participant artifacts (PA), such as the products 

that students generate from their activities; (2) observable interactions (OI), which are students’ 

interactions that emerge from the design; and (3) participant experiences (PE), including how the 

learning environment is experienced by students. Typically, these processes are purposefully 

planned. Analogous to design conjectures, process conjectures (PC) (i.e., called theoretical 

conjectures by Sandoval (2014)) articulate why the enactment processes (should) yield certain 

outcomes. For example, “learner engagement supports disciplinary understanding by keeping 

students on-task” conjectures that the enactment process (engagement) will yield a specific 

outcome (disciplinary understanding), and offers time-on-task as an explanation. Finally, the 

enactment processes mediate learning outcomes (Sandoval, 2014), which can be cognitive (C) 

(e.g., content-knowledge), behavioral (B) (e.g., persistence), or affective (A) (e.g., interest).  

 

Figure 1. Schematic overview of this study’s conjecture map (adapted from Sandoval (2014)). 

 

3. Theoretical framework 

The goal of the present study was to identify the salient features of a balanced course design that 

would yield the kinds of processes during enactment that are needed to benefit the learning 

outcomes of hands-on adult learners. We therefore take the desired enactment processes as 
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starting points for building the conjecture map. For each enactment process, we describe what it 

is, why it is important for hands-on learners’ learning outcomes (i.e., process conjecture), and how 

and why specific design features (materials/resources, activity/task structures, or 

participation/practices) could contribute to that enactment process (i.e., design conjectures). At 

the end of this section, a detailed representation of the relations between the course design 

features, the enactment processes, and the outcomes, is presented in the resulting conjecture map 

(Figure 2). 

3.1 Enactment processes: participant artifacts 

3.1.1 Produce artifacts that meet high standards 

The first enactment process is students’ production of artifacts that meet high standards. The 

creation of an artifact entails, for example, that students have to gather and process information 

about a case study and produce a written report to show their performance. Creating artifacts 

affords opportunities to engage with the learning content and make sense of the instruction 

(Sandoval, 2014). Further, producing artifacts that meet high standards requires students to 

master the subject matter (Pintrich, 2000). This enactment process thus stimulates cognitive 

processing and can help achieve the cognitive outcomes, namely reaching the learning objectives 

related to the course. In sum, the first process conjecture states (PC-PA-1): if students produce 

artifacts that meet high standards, they will achieve the cognitive learning objectives. 

Creating artifacts that meet external expectations can be facilitated by three design 

features, namely: worked examples, process worksheets, and the explicit task of assessing the 

reliability of the sources used. Worked examples, which are specific demonstrations of the task 

students are required to do, provide students with acceptable solutions and useful solution steps 

(van Merriënboer & Kirschner, 2013). This explicates the task demands and provides a valid 

standard against which students can compare their own work (Nicol & Macfarlane-Dick, 2006). 

As such, worked examples can lead to producing artifacts that meet high standards because they 

help students to become familiar with the task requirements and standards (Nicol & Macfarlane-

Dick, 2006; van Merriënboer & Kirschner, 2013; Vandewaetere et al., 2014). Providing process 

worksheets guide students through the different steps they need to take to perform the task 

(Nadolski, Kirschner, Merriënboer, & Hummel, 2001), as it segments the open-ended task in 

problem-solving steps and accompanying guiding questions (Nadolski et al., 2006; van 

Merriënboer & Kirschner, 2013). These questions can, for instance, guide students to select the 

most relevant information, or cluster the information in a specific way (Brand-Gruwel & Gerjets, 

2008; Nadolski et al., 2006). Accordingly, process worksheets help ensure that students search for 

and present information in a structured way, which makes it more likely to meet the high 
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standards. Finally, the explicit task of assessing the reliability of sources entails that students scan 

their information sources to decide whether the retrieved information is useful, relevant, and 

reliable (Brand-Gruwel, Wopereis, & Walraven, 2009). This is essential to gather and process 

correct knowledge, and thus to develop products that meet high standards. To sum up, the first 

design conjecture is (DC-PA-1): the use of worked examples (MR), and/or process worksheets (MR), 

and/or the explicit task to assess the reliability of the sources (AT) will help students to produce 

artifacts that meet high standards. 

3.1.2 Summarize key ideas 

The second enactment process related to participant artifacts is summarizing the key ideas. This 

includes, for example, that students reduce the learning material substantially by capturing the 

key information (King, 1992) in a summary of the case study on which they have worked. Actively 

retrieving and recalling information by means of creating an accurate summary might help 

students to reach the learning objectives. To be more specific, as long as the summary is accurate, 

this task supports knowledge consolidation (i.e., strengthen students’ knowledge and remember 

the content) (Bråten & Samuelstuen, 2007; King, 1992; Roediger & Butler, 2011). Stimulating 

students to engage in this enactment process to process the learning material is especially 

important for hands-on learners, as both teachers in this context and previous research have 

indicated that these students often have not yet developed their own effective strategies for 

processing the content (Boelens et al., 2018; King, 1992). We therefore conjecture (PC-PA-2): if 

students accurately summarize the key ideas of the topic, they will achieve the cognitive learning 

objectives. 

This enactment process can be elicited by a pre-structured summarizing task (e.g., 

students compile a leaflet for their fellow students) in which they are required to capture the core 

information about their case study. The pre-structured summarizing task helps students to 

summarize the key ideas because students have to actively run through and reconsider the 

content in order to extract, recapitulate, and present the main points (Weinstein, Husman, & 

Dierking, 2000). As such, the second design conjecture is (DC-PA-2): a pre-structured summarizing 

task (AT) will help students to accurately summarize the key ideas. 

3.2 Enactment processes: observable interactions 

3.2.1 Negotiation 

Negotiation during collaboration implies that all group members are engaged with the learning 

content by discussing about ideas, opinions, and (the meaning of) concepts to reach consensus 

and construct shared understanding (Dillenbourg, 2002). This enactment process emerges when 
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group members not only share and compare their information and ideas, but also treat each 

other’s opinions critically through explaining, arguing, or questioning one another (Gunawardena, 

Lowe, & Anderson, 1997; Onrubia & Engel, 2012). Negotiation is important during collaboration 

to support the cognitive outcomes, namely achieving the learning objectives, as these processes 

of explaining, critiquing, or questioning lead to more advanced comprehension of the content or 

the co-construction of new knowledge (Barron, 2003; Dillenbourg, 2002; Onrubia & Engel, 2009). 

Previous research in vocational education settings has shown that this enactment process often 

does not occur spontaneously during collaboration (Hämäläinen & Oksanen, 2012). In addition, 

hands-on adult learners are often not familiar with collaborative (open-ended) tasks (Hämäläinen 

et al., 2015; Smith, 2001), and may thus need explicit guidance to develop effective ways to jointly 

build knowledge. The process conjecture states (PC-OI-1): if students engage in negotiation during 

collaboration, they will achieve the cognitive learning objectives. 

Negotiation during collaboration can be facilitated by four supportive features, namely: a 

pre-structured summarizing task, an individual idea generation task, the explicit task of assessing 

the reliability of sources, and discursive practices that are characterized by collaboration, support, 

and easy access to each other’s expertise. The pre-structured summarizing task mentioned 

previously could also elicit negotiation if done collectively, as the group has to reconsider their 

previous work and decide together upon the most essential information to be enclosed in the 

overview. In addition, the individual idea generation task implies that, prior to working together 

as a group, students first have to explore and generate ideas individually (Onrubia & Engel, 2009, 

2012). This can facilitate negotiation during collaboration because students will be inclined to 

share their individual ideas with one another, after which they need to reach consensus by 

comparing and contrasting ideas, expressing novel ideas, and discussing about the meaning of 

concepts. The explicit task to assess the reliability of sources requires students to scan each 

information source based on a predefined set of criteria. This activity can foster negotiation, as it 

provides students with a specific line of reasoning or argument when they are engaged in a 

discussion. For instance, when students encounter disagreements, they can identify and compare 

the reliability of the information sources to reach consensus based on sound arguments 

(Gunawardena et al., 1997). A last feature of the course design that aims to foster negotiation is 

discursive practices characterized by collaboration, support and easy access to each other’s 

expertise. This design feature is important, as negotiation is only possible when students are 

willing to share their ideas and opinions with each other, and have a feeling of shared 

responsibility (Arvaja & Pöysä-Tarhonen, 2013; Van Oers & Hännikäinen, 2001). For example, a 

learning climate in which there is no threshold to approach fellow students or the teacher and in 

which it is allowed to make mistakes can foster negotiation. Altogether, the third design 

conjecture states (DC-OI-1): a pre-structured summarizing task (AT), and/or an individual 
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preparatory task (AT), and/or the explicit task to assess the reliability of the information sources 

(AT), and/or a learning environment that is characterized by collaboration, support and easy access 

to each other’s expertise (PP) will help students to engage in negotiation during collaboration. 

3.2.2 Pace aligning actions 

Another salient enacting process related to observable interactions is that students align the pace 

of their progress with each other. For example, before starting the group work, it is important that 

students both generated individual ideas and finished their individual preparatory task. Aligning 

the pace of their progress is important to ensure that all students persist during the open-ended 

task. Student persistence involves students’ attempts to continue to participate in a course or task, 

despite the presence of possible obstacles (Pintrich, 2004; Rovai, 2003). It is an important 

behavioral outcome, that is related to doing (Reeves, 2011), and students aligning the pace of their 

progress support this outcome by diminishing possible obstacles such as lack of self-discipline, 

bad time planning, or allocating insufficient time for performing the tasks (Pintrich, 2004; Rovai, 

2003). This enactment process is especially important for hands-on adult learners as research has 

indicated that these students might show unstructured learning behavior and often lack a sense 

of time, resulting in poor time planning skills and devoting insufficient time to the tasks (Biemans 

et al., 2016; Boelens et al., 2018; Jossberger, Brand-Gruwel, van de Wiel, & Boshuizen, 2015). 

Applied to the current case, the process conjecture is (PC-OI-2): if students engage to align pace 

with each other, they will persist throughout the course. 

This enactment process can be facilitated by dividing the open-ended task into subtasks 

with accompanying intermediate deadlines, and reminding students of the upcoming deadlines and 

their learning progress. Reminders can be addressed to individual students, student groups, or 

the whole class. The provision of intermediate deadlines and reminders is important, as these 

might decrease students’ concerns about the planning of the course and the allocation of sufficient 

study time for the subtasks (Karoğlu, Kiraz, & Ozden, 2014), and keep them engaged throughout 

the course design (X. Liu, Bonk, Magjuka, Lee, & Su, 2005), both of which could contribute to 

students aligning the pace of their progress with one another. Consequently, the fourth design 

conjecture is (DC-OI-2): intermediate deadlines and reminders (AT) will prompt students to align 

their pace with each other. 

3.3 Enactment processes: participant experiences 

3.3.1 Students experience a safe structure 

The first enactment process related to participant experiences, is that students experience a safe 

structure in terms of: course and task details; sequencing and structuring of the (sub)tasks; and 



Chapter 6 

181 

perceived workload and task difficulty (Nadolski et al., 2006; Smith, 2001). This holds for both 

behavioral and affective outcomes. First, regarding the behavioral outcomes, research has 

suggested that ensuring that all tasks, requirements, and procedures are clearly formulated and 

communicated fosters student persistence by avoiding frustrations about the consistency and the 

clarity of the course design (Rovai, 2003; Workman & Stenard, 1996). Second, experiencing a safe 

structure might also be associated with affective outcomes, namely motivation. Students’ 

motivational beliefs about themselves in relation to the task (Pintrich, 2000) include: perceptions 

of task difficulty or feasibility; beliefs about the importance, relevance, and utility of the task; 

interest or liking of the task; and positive and negative affective reactions to the self or the task 

(Pintrich, 2000, 2004; Ryan & Deci, 2000). Motivational beliefs are concerned with valuing 

(Reeves, 2011), as to be motivated is to be engaged to reach the goals of the course design (Ryan 

& Deci, 2000). Experiencing a safe structure can support students’ motivational beliefs positively 

because they feel more empowered in a safe structure to tackle challenging tasks. The experience 

of a safe structure is an important process for hands-on adult learners, as they often lack 

experience in open-ended tasks and might feel not competent enough to perform these tasks 

(Dubeau et al., 2017). In addition, research has shown that these students prefer learning in a 

structured environment, with a well-organized course structure and clear expectations 

(Jossberger, Brand-Gruwel, van de Wiel, & Boshuizen, 2018; Smith, 2000, 2001). As such, the 

process conjecture is (PC-PE-1): if students experience a safe structure, they will persist throughout 

the course and/or they will hold positive motivational beliefs. 

The experience of a safe structure can be facilitated by three design features, namely: 

worked examples, process worksheets, and the provision of intermediate deadlines and 

reminders. Worked examples ensure that the students experience a high level of support, since 

they can consult a complete elaboration of the open-ended task (van Merriënboer & Kirschner, 

2013). Studying a worked example ensures that students do not have to search for their own 

strategies or method to complete the open-ended task (van Merriënboer, 2013). In addition, when 

students encounter difficulties during task performance, they can go back to the worked example 

to see how an expert approached a certain part. This can lead to perceptions of a safe task 

structure. Process worksheets ensure that the open-ended task is clearly structured and 

sufficiently detailed (Nadolski et al., 2006; van Merriënboer & Kirschner, 2013). This fosters 

students’ experience of a safe structure by dividing the task in subsequent steps and 

accompanying guiding questions, which direct students’ attention to search for the most relevant 

information, to cluster this information according to the imposed structure, and to report the 

sources they consult. At last, intermediate deadlines and reminders emphasize the division of the 

open-ended task in subtasks. In particular, this design feature provides students with a timeline 

in which fixed deadlines are set, and frequently reminds students about upcoming deadlines and 
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their learning progress. This influences students’ perceptions of a safe structure by decreasing 

concerns about the course structure and avoiding that students are overwhelmed by the amount 

of work (Karoğlu et al., 2014). Accordingly, the fifth design conjecture states (DC-PE-1): the use of 

worked examples (MR), and/or process worksheets (MR), and/or the provision of intermediate 

deadlines and reminders (AT) will help students to experience a safe structure. 

3.3.2 Students experience autonomy 

The second enactment process related to participant experiences, is the extent to which students 

experience autonomy while engaged in the course design. Experiencing autonomy refers to the 

psychological freedom that students feel and exert, to control and take responsibility for their own 

behavior and the learning activities they engage in (Deci & Ryan, 2000; Haerens, Vansteenkiste, 

Aelterman, & Van den Berghe, 2016). This is an important process that influences motivational 

beliefs such as positive affective reactions and liking the task because students are intrinsically 

motivated and satisfied (Deci & Ryan, 2000; Ryan & Deci, 2000). In the case of hands-on adult 

learners, research has indicated that although these students prefer a lot of structure and teacher 

control, they also want authentic learning tasks that challenge them (Jossberger et al., 2018). 

Accordingly, this process conjecture is (PC-PE-2): if students experience autonomy when engaged 

in the open-ended task, they will hold positive motivational beliefs.  

In education, student autonomy can be fostered when students are expected to take charge 

of their own learning process. In this case, this design feature entailed both online learning 

activities, and the autonomy in the open-ended task. On the one hand, students have to take charge 

of their own learning by means of online learning activities, wherein students have control over 

when, what, where, and how long to engage in a learning activity (Barnard, Lan, To, Paton, & Lai, 

2009). On the other hand, in open-ended tasks, students are required to take an active role in the 

learning process by acquiring and processing new content on their own, and presenting their 

work to others (Drexler, 2010). This influences students’ experience of autonomy by emphasizing 

their own responsibility to perform the tasks successfully. As such, the sixth design conjecture 

assumes (DC-PE-2): students who are expected to take charge of their own learning process (PP) 

will experience autonomy. 

3.3.3 Students experience a sense of community 

The third enactment process related to participant experiences is students experiencing a sense 

of community. This process is characterized by group cohesion, which is a sense of shared identity 

or belonging to the class group (Arbaugh et al., 2008; Garrison, 2007; Green, Preston, & Sabates, 

2003), open communication in a safe learning environment, and the development of personal 
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relationships while acknowledging each other’s individual personality (Arbaugh et al., 2008; 

Garrison, 2007). This enactment process is important with regard to the behavioral and affective 

outcomes. First, research has suggested that personal interaction among students and between 

students and the teacher, and the creation of a safe learning community can stimulate student 

persistence (Rovai, 2003). In particular, a sense of community provides students who are 

unfamiliar with open-ended tasks with a more secure feeling (Ausburn, 2004) and can reduce 

certain obstacles or thoughts of dropout from the course (Pintrich, 2004). Next, Deci and Ryan 

(2000) have stated that feeling secure and connected to others in the classroom is important for 

students to be intrinsically motivated, what causes positive affective reactions to the self or the 

task. This is an important enactment process for hands-on adult learners as research in this 

context has found that vocational learners have a strong preference for learning in an 

environment with welcoming and supportive relationships between the students themselves, and 

the students and the teacher (Smith, 2000). The process conjecture is (PC-PE-3): if students 

experience a sense of community, they will persist throughout the course and/or they will hold 

positive motivational beliefs. 

Two design features that aim to foster the experience of a sense of community are: 

intermediate deadlines and reminders, and discursive practices that are characterized by 

collaboration, support, and easy access to each other’s expertise. The provision of intermediate 

deadlines and reminders shows a high level of teacher commitment regarding the students. In 

particular, students may feel supported when the teacher reminds them of upcoming deadlines 

and students' learning progress, but may also have the feeling that the teacher is available and 

accessible. In short, this can cause a sense of community by the commitment and the proximity of 

the teacher (Ausburn, 2004; McDonald, 2014). The second design feature includes environments 

characterized by collaboration, support, and easy access to each other’s expertise. This design 

feature mentioned previously is also important to create a sense of belonging in a community, as 

this is only possible when both the teacher and the students show commitment towards each 

other (Tomlinson & Imbeau, 2013). Accordingly, the seventh design conjecture is (DC-PE-3): the 

provision of intermediate deadlines and reminders (AT) and/or an environment that is characterized 

by collaboration, support, and easy access to each other’s expertise (PP) will prompt students to 

experience a sense of community. 

3.4 Summary 

Based on the above outlined theoretical framework, seven design conjectures are articulated 

based on the association between the features of the course design and the enactment processes. 

In addition, also seven process conjectures are formulated based on the association between the 
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enactment processes and the learning outcomes. Table 1 presents the design and process 

conjectures for each enactment process. 

Table 1 

Design and process conjectures in this study 

Enactment process Design conjecture Process conjecture 

Produce artifacts 

that meet high 

standards 

DC-PA-1: The use of worked 

examples, and/or process 

worksheets, and/or the explicit 

task to assess the reliability of 

the sources will help students to 

produce artifacts that meet high 

standards 

PC-PA-1: If students produce 

artifacts that meet high 

standards, they will achieve 

the cognitive learning 

objectives 

Summarize key 

ideas 

DC-PA-2: A pre-structured 

summarizing task will help 

students to accurately 

summarize the key ideas 

PC-PA-2: If students 

accurately summarize the key 

ideas of the topic, they will 

achieve the cognitive learning 

objectives 

Negotiation DC-OI-1: A pre-structured 

summarizing task, and/or an 

individual preparatory task, 

and/or the explicit task to 

assess the reliability of the 

information sources, and/or a 

learning environment that is 

characterized by collaboration, 

support and easy access to each 

other’s expertise will help 

students to engage in 

negotiation during collaboration 

PC-OI-1: If students engage in 

negotiation during 

collaboration, they will 

achieve the cognitive learning 

objectives 

Pace aligning 

actions 

DC-OI-2: Intermediate deadlines 

and reminders will prompt 

students to align their pace with 

each other 

PC-OI-2: If students engage to 

align pace with each other, 

they will persist throughout 

the course 

Students experience 

a safe structure 

DC-PE-1: The use of worked 

examples, and/or process 

worksheets, and/or the 

provision of intermediate 

deadlines and reminders will 

help students to experience a 

safe structure 

PC-PE-1: If students 

experience a safe structure, 

they will persist throughout 

the course and they will hold 

positive motivational beliefs 

Students experience 

autonomy 

DC-PE-2: Students who are 

expected to take charge of their 

PC-PE-2: If students 

experience autonomy when 
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own learning process will 

experience autonomy 

engaged in the open-ended 

task, they will hold positive 

motivational beliefs 

Students experience 

a sense of 

community 

DC-PE-3: The provision of 

intermediate deadlines and 

reminders and/or an 

environment that is 

characterized by collaboration, 

support, and easy access to each 

other’s expertise will prompt 

students to experience a sense 

of community 

PC-PE-3: If students 

experience a sense of 

community, they will persist 

throughout the course and 

they will hold positive 

motivational beliefs 

 

A map showing how the course design features are related to the enactment processes and the 

learning outcomes is shown in Figure 2. The white zone represents the primary focus of this study. 

Regarding the enactment processes, we aim to be parsimonious and only connect the embodied 

design features with the most obvious enactment processes. Although these processes are 

discussed here in isolation from each other, we note that some of them may also influence each 

other reciprocally. However, such analyses extend beyond the scope of the present study.



 

 

 

Figure 2. Design conjectures for supporting hands-on adult learners in open-ended tasks. 
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3.5 The present study 

The course design under investigation was the second design cycle of a research project that 

focuses on the design, implementation, and evaluation of design features that are particularly 

supportive to hands-on adult learners when tackling open-ended tasks in blended learning 

environments. In particular, based on a formal evaluation of the first design cycle (Boelens & De 

Wever, 2016, 2017) and an informal evaluation of the course design that combined the 

perspectives of the students, the teacher, and the researcher (Könings et al., 2005), the teacher 

and the first author of this study (i.e., researcher) co-constructed and optimized the learning 

scenario. In this way, the course design under investigation was firmly informed by the teacher’s 

expertise, international literature, and field testing (Könings et al., 2005; McKenney & Reeves, 

2012). Situated against the background of our project, at this phase of development, the primary 

aim of the present study is to test the design conjectures of this course design. Secondarily, we 

examine the plausibility of the process conjectures to yield the intended outcomes, in light of the 

design conjectures, and to determine if they require refinement. The research questions are: 

(1) To what extent are the enactment processes achieved, and how do the features of the 

course design contribute to this? 

(2) How do the enactment processes appear to contribute to the learning outcomes?  

 

4. Method 

4.1 Context 

The present study is part of a research project on the design of blended learning environments for 

hands-on adult learners. This study is situated in a teacher training program, in which hands-on 

learners with prior craft knowledge (e.g. bakery, electricity, hairdressing) retrain to become 

teachers in vocational programs (see also Boelens et al., 2018). These learners have participated 

in two of the four tracks of secondary education in Belgium: vocational or technical (not general 

or artistic). The intervention under investigation took place in the course psycho-pedagogical 

competence throughout 16 weeks. This course is part of the second year of a 2,5-year teacher 

training program. The main course objectives were: students are able to recognize the most 

common learning and developmental disabilities (i.e., dyslexia, dyscalculia, non-verbal learning 

disability, attention deficit hyperactivity disorder, autism spectrum disorder), students are able 

to state the consequences for the learning behavior of pupils, and students are able to develop 

classroom practices that address the needs of pupils with learning or developmental disabilities 

based on these insights.  
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4.2 Research design  

A case study approach was adopted to understand participants’ behavior and perceptions 

regarding the blended course design in an authentic context (Yin, 2009). To obtain emic 

(participant) as well as etic (researcher) views, the design of the case study was inspired by 

ethnographic approaches (Hammersley & Atkinson, 2007). To get to know the context and the 

learners, the first author actively participated in the teacher training program, which enabled her 

to follow one cohort of hands-on learners during two consecutive academic years (2015-2016 and 

2016-2017). Each year, the researcher conducted participant-observation throughout the 

duration of one course, and asked questions to students and teachers through formal and informal 

interviews. In addition, the same researcher worked together closely with the teacher in the 

present study through two cycles of course design, development, and evaluation and revision 

(Roschelle & Penuel, 2006), the second of which forms the context of this study. This afforded the 

researcher a detailed understanding of what happened precisely during this process, as well as 

the teacher’s perspectives on it. 

4.3 Participants 

The participants were both the hands-on learners (n=10) and the teacher who re-designed and 

implemented the blended course design. The average age of the students was 27 years (SD=6.17, 

range=21-39), and the female teacher was 43 years old. Participation was voluntary and both 

teacher and students gave their informed consent, having been made fully aware of the nature 

and purpose of the research. The response rate was 100%. Appendix A provides additional 

information about the hands-on learners who participated in this study (i.e., gender, age, diploma, 

the group in which they collaborated, and each one’s pre-course perceptions about open-ended 

tasks).  

4.4 Data collection 

As is common in ethnographic studies, multiple data sources were used to explain the richness 

and complexity of the effects of the course design on participants’ behavior and perceptions 

(Cohen, Manion, & Morrison, 2007; Hammersley & Atkinson, 2007). First, two student interviews 

and two teacher interviews were conducted to get a detailed understanding of individual 

experiences and interpretations that are of importance to the present study’s research questions 

(Cohen, Manion, & Morrison, 2007). While ethnographers typically employ an unstructured data 

collection (Hammersley & Atkinson, 2007), the four semi-structured interview protocols used did 

have an open orientation. That is, the interview protocols were not aligned with the arrows in the 

conjecture map presented in this study. Instead, the protocols centered on all educational 

activities during the course design, and open questions were formulated to investigate 
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participants’ experiences without steering them, searching for relevant information on all 

activities and design features. For each course design feature underlying material/resources and 

activity/task structures, participants were asked to elaborate on their actions during the learning 

scenario, and questioned about (1) the perceived effectiveness of the feature, and (2) why this 

feature did or did not contribute to student learning. The two features underlying 

participation/practices were more implicitly addressed in the interviews (e.g., “Did you miss the 

explicit guidance of the teacher when gathering knowledge? Why (not)?”). The interview 

protocols were thus organized around open-ended questions, which allowed the interviewer to 

ask for more details or to clarify misunderstandings (Cohen et al., 2007). All participants were 

interviewed twice by the first author of this study, once during and once after the implementation 

of the learning design. The teacher was also asked to describe her experiences in a diary 

throughout the course design, and she could make use of her notes during the interview. The 

duration of a student interview varied between 9 and 23 minutes, with an average duration of 16 

minutes (SD=4.08), and the teacher interviews lasted respectively 52 and 76 minutes. All 

interviews were audio-recorded and transcribed. To avoid socially desirable biases, the 

interviewer ensured that all participants felt comfortable and secure to talk freely during the 

interview (Cohen et al., 2007), by explaining that there were no right or wrong answers, that all 

data would be treated confidentially, and that reporting would be anonymized.  

Next to teacher and student interviews, all educational activities were observed as they 

unfolded (Brophy, 2006). In particular, all face-to-face meetings were observed and video-taped 

by the first author, while also the online activities (e.g., email conversations, forum posts) were 

observed and logged. During the observations, the researcher took notes to reduce the data 

(Brophy, 2006).  

A last data source is the produced artifacts, including students’ individual preparation, the 

group document, a leaflet of each group’s topic, the lesson plan for their presentation, and student 

presentations. Additionally, the teacher’s evaluation of the group document, based on the 

predefined rubric, was collected.  

Table 2 presents an overview of each data source in relation to the enactment processes 

central to this study. In addition, the student and teacher interviews were used to test the design 

conjectures as well as the plausibility of the process conjectures. 
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Table 2 

Data sources aimed to measure the enactment processes 

 
Student 

interviews 

Teacher 

interviews 
Observations Artifacts 

Artifacts that meet high 

standards 
 X  X 

Summarize key ideas  X   

Negotiation X X X  

Pace aligning actions X X  X 

Students experience a 

safe structure 
X X   

Students experience 

autonomy 
X X   

Students experience a 

sense of community 
X  X  

 

4.5 Data analysis 

In order to analyze students’ and the teacher’s perceptions, the interview transcripts were coded 

using NVivo 11 (Miles & Huberman, 1994). First, the first author read and reread the interview 

transcripts to become familiar with the rich information the data entailed. Second, an analysis 

framework was compiled based on the theoretical framework and research questions. In this 

analysis framework, participants were listed in columns. The rows listed for each enactment 

process (1a) how the enactment process was achieved, and (1b) how the enactment process was 

related to the intended outcome(s) (i.e., process conjecture(s)), and (2) for each course design 

feature how this influenced the enactment process(es) (i.e., design conjecture(s)). As such, the 

patterns of response arising across the participants were put together in order to compare issues 

that each of them has raised (Cohen et al., 2007). Third, this analysis framework was used by the 

first author to analyze all transcripts. Each transcript was carefully read and reread to identify the 

relevant data. 

Observations were used to provide insight in two enactment processes: negotiation and 

students experiencing a sense of community. First, direct observations of students’ interaction 

during collaboration were analyzed to investigate whether they went beyond sharing and 

comparing information and negotiated about their opinions and ideas to construct knowledge. 

The findings of this analysis are reported in a previous study (Boelens & De Wever, under review). 
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Second, indications were searched in the field notes that the researcher took during the 

observations to explore whether students experienced a sense of community. 

Artifacts were analyzed to investigate whether students produced artifacts that meet high 

standards, and whether students aligned their pace with each other. For the former, we analyzed 

the teacher’s evaluation based on the predefined rubric to assess the group document. The rubric 

consisted of 17 criteria with 4 indicators for each criterion that described the specific 

expectations. For each criterion, a maximum of three points could be earned. For the latter, we 

analyzed whether each student met all intermediate deadlines. This was done by comparing the 

revision history of the documents, examining previous versions of evolving documents, and dates 

of saving during the course. 

5. Results 

For each of the seven enactment processes, we present three classifications to help answer the 

research questions, together with the data which yielded the classifications. First, a classification 

is given for the enactment process in relation to intentions (i.e. achieved, not achieved, or 

sometimes achieved), justified by description of what it looked like. Next, the related process 

conjecture is classified (plausible, not plausible, plausible but limited data, or insufficient data to 

comment on plausibility), in light of results concerning the outcomes. Third, the design conjectures 

are classified (supported, not supported, and supported but with limited data), explained by 

findings about if and how specific features of the course design influenced the enactment process.  

5.1 Enactment processes: participant artifacts 

5.1.1 Produce artifacts that meet high standards 

Producing artifacts that meet high standards was a successfully enacted process. The students 

first performed an individual task in which they searched for information and generated their own 

ideas to gather knowledge about the topic. Later on, students collaborated in small groups to 

create a group document in which they brought together and negotiated about their retrieved 

information, ideas, and opinions to acquire and process knowledge about their topic. Finally, the 

groups presented their work to each other. The teacher indicated during the interview that all 

students were well prepared for the group work. In addition, she stated that the group documents 

differed from each other, but all met the (minimum required) standards. The differences in quality 

were, according to the teacher, attributable to the individual responsibility of the groups, as they 

decided for themselves how deep to process the information in the open-ended task. The teacher 

was also satisfied with students' presentations. Regarding the group document, the teacher’s 
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evaluation based on the rubric showed that students’ mean score was 7.4 (out of 10) (SD=1.12), 

with a minimum score of 5.74 and a maximum score of 8.19. 

The results suggest that PC-PA-1 is plausible: Produced artifacts that meet high standards 

can lead to cognitive outcomes, because students process and master the content. During the 

interviews, the majority of the students (n=6) indicated that by means of actively processing the 

content, they already mastered the content and remembered it better, as opposed to when the 

teacher or an expert tells everything in class. In addition, three students commented that they 

valued the fact that all students could learn from each other through the presentations, and Esra 

argued that she memorizes things better when presented by her fellow students. The teacher also 

reasoned during the interview that students remember the content better in this way than when 

an expert tells about the learning and developmental disabilities. 

Three features of the course design were intended to support students in producing 

artifacts that meet high standards: worked examples, process worksheets, and the explicit task of 

assessing the reliability of the sources. During the student interviews, all students perceived the 

worked examples as helpful for their learning, because these helped them to familiarize themselves 

with the external expectations related to the open-ended task. Students consulted the worked 

examples mainly when they felt the need for more clarification. For instance, Olivia reported: 

“when we were unsure about something while performing the task, we consulted the worked 

example.” These external expectations concerned both content-related expectations, for instance, 

Eva said: “two questions in the process worksheet were very similar to each other, and by 

analyzing the worked example, I could know what was actually intended”, and editorial 

requirements, such as lay-out, length, and formulation of the responses. However, Lucas was the 

only student who was less enthusiastic about the worked examples. On the one hand, he did not 

recognize the added value of some of the worked examples, because the examples “covered a 

different topic”, while on the other hand, he indicated to have trouble to retrieve documents on 

the learning platform, and, in this case, he was not inclined to seek and open the worked examples. 

In line with what the majority of the students reported, the teacher stated during the interview 

that the worked examples clarified the external expectations and requirements. As such, worked 

examples support the production of artifacts that meet high standards because students are aware 

of the task requirements. 

Regarding the process worksheets, the student interviews revealed that all students 

preferred this structure above a less structured task. In particular, students stated that the process 

worksheet contributed to their learning, as the different steps with sub-questions helped them to 

select main ideas and cluster the information. Charlotte putted it as follows: “About some 
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questions in the task I would not have written anything without the process worksheet. In my 

opinion, it was good that the process worksheets were there, otherwise the task might be less 

complete than the teacher would expect.” This view was echoed by Lucas who indicated that the 

process worksheet prevented the copying and pasting text from an existing source into the task, 

since the information needed to be carefully selected and clustered. From the interview with the 

teacher no information related to this part of the design conjecture was obtained. Nonetheless, 

process worksheets support the production of artifacts that meet high standards because students 

select and cluster main ideas in a structured way. 

Turning now to the explicit task of assessing the reliability of the sources, the majority of 

the students (n=7) reported during the interviews that they took into account the proposed 

criteria to scan their sources. For instance, both Olivia and Emma said that this helped them to get 

a better view on the reliability of the source when the retrieved information seemed not very 

plausible, which helped them to direct their attention to objective or reliable information. Also, 

the teacher mentioned during the interview that the students generally used reliable sources to 

build their knowledge. In sum, the task of assessing the reliability of sources supports the 

production of artifacts that meet high standards because students gather and process reliable 

information. These results support DC-PA-1 with confidence: The use of worked examples, and/or 

process worksheets, and/or the explicit task to assess the reliability of the sources can help students 

to produce artifacts that meet high standards. 

5.1.2 Summarize key ideas 

The enactment process aimed to accurately summarize the key ideas was not achieved. The 

groups compiled a leaflet based on their group document with the intention to reconsider and 

recapitulate the content once again. Although the teacher emphasized the added value of the 

summarization of key ideas during the interview, she was not completely satisfied with its 

elaboration: "I should have safeguarded the quality of the content of the leaflet better. For 

instance, sometimes supportive measures (to cope with a learning or developmental disability in 

a classroom) were given that had little to do with the students' field." 

Since this process was not enacted as was intended, we have insufficient data to comment 

on the plausibility of PC-PA-2: Summarizing key ideas can lead to cognitive outcomes, because 

students consolidate their knowledge. During the interviews, students particularly indicated that 

the leaflet will assist them to study for the exam, but they did not state that the creation of the 

leaflet helped them to, for instance, remember the content better. During the teacher interview, 

the teacher did not elaborate on the outcome of summarizing key ideas, as she was not satisfied 

with the enactment of this process. 
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A pre-structured summarizing task was intended to support students to accurately 

summarize the key information. Based on the student interviews, the majority of the students 

(n=8) perceived this task as an essential element that supported their learning, because this 

helped them to produce a clear overview of their own topic. As Sophie indicated: “When you are 

tackling an open-ended task for such a long time, you sometimes lose the overview. And now (by 

means of the summarizing task) you have an overall picture of the topic.” By way of contrast, two 

students indicated that the summarizing task did not contribute to their learning. For instance, 

Mia said: “this was redundant, because the same information of the task came back in the leaflet." 

Moreover, the student interviews revealed information about how the groups approached the 

creation of the leaflet. On the one hand, Esra reported that they did not spend a lot of time and 

effort to compile the leaflet, but copied and pasted the earlier retrieved information. On the other 

hand, Olivia argued: “while we summarized the retrieved information, we reconsidered whether 

everything was well formulated, or whether we should do something different.” During the 

teacher interview, the teacher concluded that the summarizing task itself does not guarantee the 

enactment of accurately summarizing key information. These findings provide no support for DC-

PA-2: the pre-structured summarizing task did not contribute to summarizing key ideas because it 

did not stimulate students to reconsider the content to extract and recapitulate the main points. 

5.2 Enactment processes: observable interactions 

5.2.1 Negotiation 

The process of negotiation during collaboration was sometimes achieved. The small groups first 

interacted with each other through an online forum, and later during a face-to-face meeting. All 

students indicated during the interviews that they jointly discussed about the information to 

compile the final group document. However, Eva indicated that she did most of the work alone 

because Charlotte was busy doing other things during the face-to-face moment, and Emma noted 

that she and Sophie often had similar opinions and therefore little negotiation. The teacher 

provided a similar picture during the interview. She noted that Eva and Charlotte quickly passed 

the task without negotiation, Sophie and Emma exchanged a lot but negotiated less, while the 

other two groups seemed to negotiate more about their opinions and ideas. Furthermore, the 

direct observation of students’ interaction during collaboration has illustrated that these two 

latter groups jointly constructed knowledge in a few occasions, while the interaction in all groups 

generally was limited to sharing and comparing information and ideas without treating each 

other’s opinion critically (Boelens & De Wever, submitted). 

The results suggest that PC-OI-1 is plausible: Negotiation during collaboration can lead to 

cognitive outcomes, because students have a more advanced comprehension of the content. Six 
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students indicated during the interviews that actively processing the content in small groups 

helped them to master the content better. In addition, the teacher commented during the 

interview that students processed the content more in depth because they did not share out 

different parts of the task and worked apart from each other, but were mutually engaged in task 

solutions.  

Four features of the course design were intended to foster negotiation: the pre-structured 

summarizing task, the individual idea generation task, the explicit task to assess the reliability of 

sources, and discursive practices that are characterized by collaboration, support, and easy access 

to each other’s expertise. Regarding the pre-structured summarizing task, it became clear during 

the student interviews that three groups jointly composed the leaflet, while in group 3 Eva 

composed the leaflet on her own. From the groups who jointly composed the leaflet, group 1 

commented that it was simply copy-pasting the information, while group 4 stated that this was a 

last check to jointly discuss about the content of the group task. Thus, the groups approached the 

summarizing task in a different way, which not always resulted in the process of negotiation. From 

the teacher interview no information related to this part of the design conjecture was obtained. In 

sum, the pre-structured summarizing task did not contribute to negotiation because it did not 

stimulate students to collectively reconsider their work and decide upon the most essential 

information. 

With respect to the individual idea generation task, the student interviews showed that all 

students perceived this approach advantageous for their learning. Olivia stated: “by means of the 

individual preparation, each student possessed the basic information before we started with the 

collaborative task”. Eight of the students indicated that this was a good starting point to compare 

and discuss about each other’s work. For instance, Sophie said: “it was interesting to compare our 

individual contributions, and to decide which information to include in the group task.” Moreover, 

Victor reported that “we had to underpin our answers in the individual preparation, and we 

automatically did this too during the group work.” In sum, student interviews revealed that this 

individual idea generation task helped them to share and compare their work, and served as a 

starting point for negotiation and jointly constructing knowledge. According to the teacher, this 

approach ensured that every student felt individual responsible for the group work and was 

prepared for the discussion, which led to a thoughtful discussion. In addition, she stated that the 

fact that there was a difference in nuance and new thinking exercises in the group task, ensured 

that it was not just copy-pasting information, and students were inclined to negotiate with each 

other. Therefore, the individual idea generation task caused negotiation because students 

discussed their individual ideas to reach consensus. 
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Turning to the explicit task to assess the reliability of the sources, whereas the majority of 

the students (n=7) indicated that they scanned their sources on reliability, none of the students 

stated that they used this as an argument in their discussion during the collaboration. In contrast, 

the teacher stated in the interview that she noted during the face-to-face conversations that 

students were very conscious of the reliability of their sources. In short, the task to assess the 

reliability of sources appeared to cause negotiation by providing an objective argument during 

collaboration. 

The last feature of the course design intended to foster negotiation was the emergence of 

discursive practices that are characterized by collaboration, support, and easy access to each 

other’s expertise. During the interviews with the students, both Victor and Esra argued that 

because they had a good relationship with the other group members, everyone shared his or her 

ideas and "you can more easily tell your opinion (Victor)". Moreover, for Lucas it was important 

to feel that he could rely on the support and expertise of the other group members, what enabled 

him to discuss and negotiate during collaboration. The interview with the teacher revealed that, 

in her opinion, the students were willing to invest time in the group work, resulting in qualitative 

dialogues during collaboration. Thus, discursive practices characterized by collaboration, 

support, and easy access to each other’s expertise did support negotiation because students were 

willing to share and probe ideas.  

To summarize, these findings only partly support DC-OI-1: an individual idea generation 

task, and/or a learning environment characterized by collaboration, support and easy access to each 

other’s expertise, can help students to engage in negotiation during collaboration. In addition, the 

results appear to support the conjecture that the explicit task to assess the reliability of the sources 

can help students to engage in negotiation, but data are limited. Finally, one part of the conjecture, 

a pre-structured summarizing task can help students to engage in negotiation, was not supported 

by the results. 

5.2.2 Pace aligning actions 

Students enacted successfully pace aligning actions during the open-ended task that was divided 

in eight parts with intermediate deadlines. The student interviews, teacher interview, and direct 

observations revealed that all students met the deadlines for the individual task, except Charlotte 

missed the first deadline to accomplish the first two steps of the individual task. Consequently, 

her group could not proceed with the group work. However, she had quickly caught up with her 

backlog so that the group did not run into problems to align their actions and meet the 

predetermined deadlines. Afterwards, all students and groups met all deadlines and everyone 

stayed in pace with each other.  
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The results show that PC-OI-2 is plausible: Pace aligning actions can result in student 

persistence, by reducing possible obstacles (e.g., bad time planning). During the student interviews, 

Esra said that "the guidance in the time has ensured that she successfully completed the open-

ended task". Moreover, Olivia reported that “it would be hard to have the discipline to start with 

the open-ended task on time”, and Charlotte indicated that she often postpone doing schoolwork, 

so “it was actually good that we had to submit a part of the project every week or every two weeks, 

and not all at once.” In addition, the teacher stated during the interview that if it would be difficult 

for the students to stay in pace with each other and meet the deadlines, then there would be a lot 

of resistance against the open-ended task, or even worse, students would dropout from the 

program. 

This enactment process was fostered by setting intermediate deadlines and frequently 

reminding students to upcoming deadlines and their learning progress. The student interviews 

revealed that all students were positive about the planning with intermediate deadlines. 

Moreover, seven students indicated that this was one of the success factors of the course design. 

The intermediate deadlines and reminders helped students to feel less insecure about the course 

planning (n=6) and empowered them to stay engaged during task execution (n=3). For instance, 

Lucas said: “This was fantastic, you know for sure that you are on track and you did not forget to 

post anything, it provides a secure feeling.” In addition, Sophie indicated that the motivation 

would not be that big without the intermediate deadlines, and Eva stated that “in this way, we 

produced step by step a nice final product”. Regarding the reminders sent by the teacher, the 

majority of the students (n=7) agreed that this was useful to know that a deadline is approaching 

or where they are situated in the learning process. However, three students (Emma, Sophie, Mia) 

did not feel the need for additional supervision provided by the teacher. Emma said: “on the one 

hand, I felt that this was redundant, however, on the other hand, it can be useful to receive a 

reminder when you still need to submit a task or to know where you are in the sequence of 

learning tasks”. The teacher indicated during the interview that it was good for the students to 

spread the work at a maximum, through intermediate deadlines and reminders. This ensured that 

it was feasible for them to stay in pace. These results provide support for DC-OI-2: Intermediate 

deadlines and reminders prompt students to align their pace with each other because it avoids 

procrastination and decreases concerns about the planning. 

5.3 Enactment processes: participant experiences 

5.3.1 Students experience a safe structure 

This enactment process was achieved. All students indicated during the interviews that the open-

ended task was very clear, had a good and detailed structure, and was well supervised by the 
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teacher. For instance, students stated that the open-ended task was clearly formulated (Emma) 

and explained (Eva), and expectations were clear (Mia). In the teacher’s opinion, students 

received sufficient supervision and the students experienced the clear structure underlying the 

open-ended task. 

The results indicate that PC-PE-1 is plausible, but with limited data: If students experience 

a safe structure this can result in student persistence by reducing insecurity and frustrations, and in 

positive motivational beliefs by feeling more empowered to tackle challenging tasks. Concerning the 

behavioral outcome, the student interviews revealed that the clear structure helped them to gain 

confidence in how to approach the task, to be sure they did not forget something, and to ensure 

that they did not start too late with the execution of the tasks (Lucas and Sophie). Also Victor 

stated that the clear structure and the step-by-step approach ensured that it seemed less work 

than when you have to do everything at once. He argued that the clear structure helps to prevent 

himself from panicking, procrastinating, and dropping out. The teacher said during the interview 

that she felt that the students really needed that structure to keep up and feel confident.  

With regard to the motivational outcomes, all students indicated during the interviews 

that they had no trouble motivating themselves for the open-ended task. Four students (Esra, 

Olivia, Sophie, Eva) indicated that the clear structure entailed a motivating element. For instance, 

Olivia stated that it helped her to keep track of her own progress: "The division in the separate 

steps gave a good feeling. Then you know, after this, we already completed step one and two. Yes, 

you see the result immediately.” As such, the clear structure ensures that students feel empowered 

to tackle the open-ended task, by ensuring that students are not overwhelmed and stay motivated. 

No information about this process conjecture was obtained from the teacher interview. 

Three features of the course design were intended to ensure that students experienced a 

safe structure: worked examples, process worksheets, and intermediate deadlines and reminders. 

Four students reported during the interviews that the worked examples were useful to get an 

overall picture of what you have to do (Sophie, Anna, Eva, Charlotte), and to estimate the workload 

or how much time the task will cost (Sophie). According to the teacher, worked examples were 

really useful, because students can look at them whenever they want to get a global view of the 

open-ended task. Briefly, worked examples enhance students’ experience of a safe structure by 

providing an overall picture of the task. 

Turning to the process worksheets, all students were satisfied about the structure this 

brought. Emma indicated that the clear guiding questions ensured that they sufficiently 

elaborated on the information and reported their sources. Next to this, Esra said: "It was good to 

see, for instance, that we are already at step three, or we have to take two more steps and then we 
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are done." Emma also indicated that the structure helped her to organize and plan her learning: "I 

personally prefer a task that is well-structured, because it is easier to arrange the work. For 

example, for those pieces that I had to make at home, I could easily divide the work, or say that 

I'm going to stop (after a certain step), and then I can easily start working on it (the next step) 

next time." From the teacher interview no information about this part of the design conjecture 

was obtained. In sum, process worksheets enhance students’ experience of a safe structure 

because they scaffold the search and learning process. 

Nine of the ten students explicitly argued during the interviews that the intermediate 

deadlines and especially the reminders felt good to know whether they are processing well, or they 

still have to do a lot of work. Victor said: "in this way, you are sure that you have not lost sight of 

certain tasks." During the interview, the teacher indicated that she had the impression that by 

regularly reminding the students (both face-to-face and online) of upcoming deadlines and their 

learning progress, students had a clear structure to fall back on. To summarize, intermediate 

deadlines and reminders enhance students’ experience of a safe structure by providing feasible 

steps to tackle open-ended tasks. These findings provide support for DC-PE-1: the use of worked 

examples, and/or process worksheets, and/or the provision of intermediate deadlines and reminders 

help students to experience a safe structure.  

5.3.2 Students experience autonomy 

The enactment process of students experiencing autonomy was achieved. The students had to 

perform specific learning activities in the online environment, and had an active role in acquiring 

and processing knowledge individually and in group. In eight of the interviews with students, it 

became clear that they experienced autonomy. They talked about the independence they 

perceived (Eva, Olivia), the opportunity to choose when to engage in the learning activities (Anna) 

and to work at your own pace (Sophie), the chance to showcase your own ideas and to present 

your work to each other (Victor, Emma, Lucas, Eva, Esra), and the opportunity to discuss in group 

about the content (Victor, Emma). Also the teacher indicated during the interview that students 

experienced autonomy.  

The findings indicate that PC-PE-2 is plausible: If students experience autonomy this can 

result in positive motivational beliefs, because student choice fosters intrinsic motivation. During the 

student interviews, seven students emphasized that this autonomy was satisfying and contributed 

to their motivation. In particular, students used the following concepts: fun, motivating, 

interesting, and pleasant. Also, the teacher indicated during the interview that, in her opinion, 

students experienced the autonomy positively, and find the open-ended task more pleasant and 

motivating than receiving all information during a lesson from a teacher or expert. 
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The fact that students were expected to take charge of their own learning processes was 

aimed to ensure that students experienced autonomy. The interviews with the students showed 

that the autonomy students experienced was mainly due to the fact that they had both the 

individual and the group responsibility to gather and process information, and to present their 

work to each other (Victor, Emma, Eva, Esra, Sophie, Lucas, Olivia). In addition, two students 

(Anna, Sophie) explicitly referred to the increased responsibility to take charge of their own 

learning process during the online part of the open-ended task. During the teacher interview, the 

teacher also stated that students took charge of their own learning processes by having an active 

role in processing the content and presenting their own work to their peers, and by having the 

responsibility (in the online part) to decide when, where, and how long to engage in the learning 

activities. These results provide support for DC-PE-2: students who are expected to take charge of 

their own learning will experience autonomy by taking responsibility and an active role in the 

process. 

5.3.3 Students experience a sense of community  

This enactment process was achieved, namely: students experienced a sense of community. The 

students were expected to work together in small groups, to present their work to each other, and 

to support each other during the presentations, while the teacher created a safe and supportive 

learning climate. During the majority of the student interviews (n=9), it became clear that 

students experienced a sense of community. For instance, students said that they perceived the 

collaboration as successful because all group members showed commitment and dedication 

(n=4), open communication was possible (n=3), everyone said honestly what they thought 

(Anna), and Esra emphasized that all group members had a close relationship with each other. In 

addition, Charlotte stated that everyone was very open to each other during the presentations. 

Regarding the role of the teacher, Charlotte and Eva indicated that the teacher showed her 

commitment to bring the open-ended task to a good end. Regarding the observations, indications 

were found that students were experiencing a sense of a community. For instance, students asked 

each other for advice, they communicated immediately when there were ambiguities, and also for 

general issues regarding the teacher training program they consulted (the advice of) the teacher. 

The results indicated that PC-PE-3 is plausible, but with limited data: If students experience 

a sense of community, this can lead to student persistence because it reduces obstacles and 

insecurities, and increases positive motivational beliefs because students want to contribute to the 

group. With respect to student persistence, Sophie said that she would not be sure if she would be 

up for completing the open-ended task when she would have to do it by herself, as it is a lot of 

work. In addition, Lucas reported that this process gave him a more secure feeling by sharing each 
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other’s ideas about how the task should be tackled. From the interview with the teacher no 

information related to this part of the process conjecture could be obtained. Regarding 

motivational outcomes, students argued that both the supportive relationship with the teacher 

(Eva and Charlotte), and the feeling of belonging and open communication in a small group 

(Sophie, Mia, Lucas) had a positive effect on their motivation. The teacher also stated that 

immediate positive feedback and quickly responding to students’ questions motivates them.  

Two features of the course design were intended to establish a sense of community: 

intermediate deadlines and reminders, and discursive practices characterized by collaboration, 

support, and easy access to each other’s expertise. First, two students explicitly indicated that 

because the teacher provided intermediate deadlines and sent frequent reminders and offered them 

help, this gave them the feeling that the teacher was committed and willing to help when they 

experienced problems. Charlotte putted it as follows: “in this way the teacher showed that she 

wants to stimulate and support us [to bring the open-ended task to a good end].” From the 

interview with the teacher no information related to this part of the design conjecture was 

obtained. Still, intermediate deadlines and reminders prompt the experience of a sense of 

community because of the commitment and the proximity of the teacher. 

Second, regarding the discursive practices that are characterized by collaboration, support, 

and easy access to each other’s expertise, all students indicated that the teacher was easily 

accessible, both online and face-to-face, and quickly replied on their questions, concerns and 

frustrations. Five students explicitly stated that the teacher was one of the success factors of the 

course design, as she provided them with a lot of support and motivation (Anna, Sophie, Olivia, 

Eva, Charlotte). Next to this, students also supported each other during the project. For instance, 

all students experienced the collaboration as very positively. They reported that there was open 

communication, everyone showed commitment, they complemented each other and learned a lot 

from each other. The teacher also argued during the interview that when students encounter 

difficulties, she tries to respond to that. In this way, she shows that she wants to help them and 

pays attention to their problems, which is important to create a sense of community and 

belonging. In short, discursive practices characterized by collaboration, support, and easy access 

to each other’s expertise support the experience of a sense of community because the students 

and teacher showed commitment toward each other. These results support DC-PE-3: the provision 

of intermediate deadlines and reminders and/or an environment that is characterized by 

collaboration, support, and easy access to each other’s expertise will prompt students to experience 

a sense of community. 
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6. Discussion 

6.1 Reflections on the findings 

This study focused on salient design features of a teacher education course that aimed to foster 

hands-on adults’ learning in an open-ended task. Conjecture mapping was used to explore if, how, 

and why the course design supported learners. While we also examined the influence of the 

enactment processes on the learning outcomes (i.e., process conjectures), the primary aim of the 

present study was to investigate the influence of course design features on specific enactment 

processes (i.e., design conjectures). Findings revealed that almost all of the proposed design 

features stimulated the hands-on adult learners toward the intended enactment processes, which 

in turn yielded the intended outcomes. However, the results show that there is still room for 

improvement with regard to two of the seven enactment processes, namely: summarizing key 

ideas and negotiating. Therefore, Figure 3 shows the retrospective theory of action (i.e., conjecture 

map), which underpinned this course and could be used as a basis for shaping other courses 

aiming to support hands-on adult learners in open-ended tasks. Thereafter, we discuss possible 

explanations for the findings related to summarizing key ideas and negotiating, and propose 

alternative design features, accordingly. 



 

 

 

Figure 3. Retrospective conjecture map for supporting hands-on adult learners in open-ended tasks.
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Regarding the first enactment process, summarizing key ideas, the results show that the pre-

structured summarizing task, in its current form, did not help students to accurately summarize 

key ideas. In particular, the findings suggest that in some cases, this task leads to copying and 

pasting information instead of actively processing the content to extract the main points. A 

possible explanation for this might be that students do not possess effective or sufficient 

summarizing strategies to accurately summarize the key ideas based on a written text. As such, 

students might benefit from deliberate practice exercises in which they, for instance, learn to use 

their own words to summarize the material (King, 1992), which might empower them to more 

accurately summarize key ideas. In addition, the teacher can provide additional support in the 

way of formative feedback, after which students can modify their summarizing strategies to elicit 

more accurately summarizing key ideas (Hattie & Timperley, 2007). Another explanation could 

be that the summarizing task was too structured and did not provoke active processing of the 

content. In future attempts to improve the design, the summarizing task could be adapted, for 

instance by prompting students to focus more on keywords to ensure that students actively 

reconsider and process the content (De Bruin, Thiede, Camp, & Redford, 2011), which can lead to 

more accurate summarizing practices. 

Concerning the second enactment process, negotiation during collaboration, the results 

show that this process was partly achieved, meaning that student interaction was mainly 

restricted to sharing and comparing information, and only two (of the four) groups sometimes 

jointly negotiated about the content and co-constructed knowledge. Findings related to the pre-

structured summarizing task indicate that students did not always perform this task collectively, 

nor did the task encourage students to discuss the relevance of the information. While the other 

three design features (i.e., individual idea generation task, the explicit task to assess the reliability 

of sources, and a learning environment characterized by collaboration, support, and easy access 

to each other’s expertise) seemed to prompt interaction, they were insufficient to obtain the 

intended process of negotiation. This result is likely related to the fact that most of the students 

were unfamiliar with (computer-supported) collaborative learning in an open-ended task. 

Consequently, more practice moments may be needed to familiarize them with how they can 

effectively negotiate with each other to construct knowledge. Another possible explanation might 

be that students are not naturally inclined to construct new knowledge through negotiation, as 

shown by previous research in vocational education settings (Hämäläinen & Oksanen, 2012). 

Further work should be undertaken to support the likely tradeoff decision concerning additional 

practice moments (if they are sufficient to elicit more negotiation), versus adding a different 

design feature (which might entail the risk of over-scripting collaborative learning; see 

Dillenbourg, 2002). 
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6.2 Reflections on the methods and suggestions for further research 

A first consideration of the methods used concerns the fact that, although the whole class group 

participated in the study, the sample size was rather small (i.e., 1 teacher and 10 students). 

However, the aim of this study was in the first place to gather in-depth information about how the 

design worked in this type of context, and small-scale case studies are certainly appealing to 

achieve this aim (Boddy, 2016). Further, the triangulation of data sources made it possible to 

substantiate the results by examining the conjectures from different angles. In most of the cases, 

the data sources strengthened each other’s findings, while in some cases this unraveled (small) 

variations between students. Now that this study has provided detailed explanations for why the 

design features contributed to the enactment processes and the learning outcomes, future 

research should explore their adaptation tolerance by studying variation in results with different 

manifestations of these features.  

In line with this, the second consideration is that the course design articulated in this study 

was enacted in only one context: a teacher training program for adult learners who are 

transitioning from vocational and technical careers to secondary level teachers in their field. 

Although a single case can be highly instructive (Boddy, 2016), this also places limitations on the 

generalizability of the designed solution. However, the generalizability should not be restricted to 

only this particular context. On the contrary, we believe that these insights are valuable for 

teachers, educational designers, and researchers working in similar contexts where (formal) adult 

education programs involve students with prior craft knowledge. Replicating this type of study in 

different contexts could shed light on the generalizability of the design framework, while also 

providing deeper insight into how other student groups cope with open-ended tasks that embody 

these design features.  

Third, by presenting a case of conjecture mapping, we were able to articulate a 

theoretically-grounded course design and to empirically test the design conjectures. In this way, 

this study addressed the current need for educational design research to more clearly articulate 

its core (pedagogical) building blocks (Graham, Henrie, & Gibbons, 2014). However, further 

research is needed to move beyond plausibility testing of the process conjectures, to ascertain if 

the outcomes were indeed caused by the proposed mechanisms, or if other mechanisms better 

explain them.  

6.3 Implications 

The results of the current study hold several important implications. First, the validated design 

framework can assist those who aim to implement open-ended tasks in similar contexts. The 

framework could be used as a whole, but also provides multiple entry points and thus flexibility 
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of use. For instance, course developers may choose to design open-ended tasks that include the 

specific supportive features that are shown here to be important for students’ learning processes 

and outcomes (e.g., individual idea generation task, worked examples). Alternatively, developers 

may consider the specific enactment processes they aim to engender, and implement the 

corresponding design features (e.g., stimulate a safe structure by implementing intermediate 

deadlines and reminders, and process worksheets). Additionally, developers focusing on student 

outcomes (e.g., student persistence), could direct their attention toward specific enactment 

processes related to that outcome (e.g., pace aligning actions) and the associated design features 

(e.g., intermediate deadlines and reminders). As such, the design solution proposed in this study 

provides guidelines, though no certainties, to develop open-ended tasks aiming to achieve 

cognitive, behavioral, and affective outcomes in an educational context with hands-on adult 

learners (Edelson, 2006). 

Second, the findings contribute to theoretical understanding by identifying and testing 

how and why the salient course design features are related to enactment processes and learning 

outcomes in a context with hands-on adult learners (Whetten, 1989). To a great extent, the 

findings in this study confirm the existing theories described in relation to the individual design 

and process conjectures (e.g., worked examples support the production of artifacts that meet high 

standards). Moreover, by bringing these ideas together in a carefully aligned set of design and 

process conjectures, not only a design framework, but also as a theoretical framework is created. 

This theoretical framework describes, explains, and predicts how key design features can support 

the execution of and learning from open-ended tasks by hands-on adult learners. Given that the 

intended outcomes were obtained in this study (i.e., students achieved the learning objectives, 

persisted during the course, and held positive motivational beliefs), it seems warranted to 

recommend for further elaboration and critique of this framework (e.g., by others). 

Third, what stands out in our results is that all learning outcomes were achieved by a 

combination of multiple enactment processes. This also implies that most of the design features 

indirectly lead to more than one learning outcome. For instance, while in the literature worked 

examples and process worksheets mainly stem from a cognitivist perspective and benefits are 

described in terms of performance and efficiency (see e.g., Nadolski, Kirschner, & van 

Merriënboer, 2006), these design features also seem to contribute to behavioral and affective 

outcomes through the process students experience a safe structure. This finding highlights the 

added value of looking at an educational intervention from a holistic perspective, and 

acknowledging the most important components (i.e., design features, mediating processes) to see 

how they function and interact with each other to achieve the learning outcomes (Sandoval, 

2014). 
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6.4 Closing remarks 

This study was undertaken to better understand how to support lifelong learners as they respond 

to the changing needs of their working lives. Specifically, a course was designed for professionals 

transitioning from vocational careers into the role of teaching at vocational education institutions. 

For this kind of hands-on adult learners, the study showed for instance that worked examples not 

only engender the production of artifacts that meet high standards because they clarify the task 

requirements, but also foster a safe structure by providing an overall picture of the task. In 

addition, deadlines and reminders support pace aligning actions by taking away concerns about 

the planning, as well as stimulate a sense of community because of the commitment and proximity 

of the teacher. Finally, discursive practices characterized by collaboration, support, and easy 

access to each other’s expertise foster negotiation by feeling a shared responsibility to share ideas, 

and contributing to a sense of community as the students and the teacher show commitment 

toward each other. These individual findings, as well as the revised conjecture map as a whole, 

constitute modest yet important steps towards understanding how to support hands-on adult 

learners to accomplish open-ended tasks.  
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Appendix A. Students’ background information 

Name Sex Age 

Diploma 

VS=Vocational 

secondary 

TS=Technical 

secondary 

Group 
Pre-course perceptions related to 

open-ended tasks 

Victor M 33 VS-painter and 

decoration 

1 He has no experience with open-

ended task, and feels therefore 

somewhat uncomfortable and 

insecure. He prefers to have weekly 

face-to-face meetings in which the 

teacher explains the content, because 

he thinks it would be difficult to 

combine online learning activities 

with his family responsibilities 

Lucas M 39 No senior 

secondary 

education degree, 

completed junior VS 

(to age 16)-welding 

metals 

1 He indicates that starting, and also 

completing, every learning activity 

that requires a certain amount of 

autonomy is a big step for him 

Esra F 23 VS-hairdressing 1 She has positive perceptions about 

open-ended tasks in which students 

have to take an active role in their 

learning process, as this can be done 

at her own pace, and she can choose 

how much time to spend on the task 

Emma F 24 VS-beauty care 2 She reports that she can easily deal 

with tasks that require a certain 

amount of responsibility and 

autonomy 

Sophie F 21 VS-hairdressing 2 She prefers to get everything 

explained by the teacher 

Eva F 23 TS+adult education-

beauty care and 

pedicure 

3 She indicates that she has no 

problems with processing certain 

content independently 

Charlotte F 21 TS-beauty care 3 She indicates that the risk of a high 

amount of autonomy is that she might 

procrastinate her school work. She 

needs someone who motivates and 

encourages her to perform the tasks in 

time 
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Anna F 26 TS-beauty care 4 She reports positive experiences with 

open-ended tasks: when you have to 

search for information by yourself, 

you understand the content better 

Mia F 34 TS-beauty care 4 She reports rather negative 

experiences: “if I have to work 

independently, I easily put these 

things aside. It is hard to combine with 

my job” 

Olivia F 27 VS-hairdressing 4 She has no experience with open-

ended task. Although she is afraid to 

fail because she has a lot of work and 

tasks in the program, she thinks she 

can handle it 

Note. F = female; M = male 
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Chapter 7 

General discussion and conclusion 

Abstract 

This final chapter presents a comprehensive overview and discussion of the findings reported in 

the five studies in this dissertation. The chapter begins by recapitulating the three research 

objectives that were outlined in the introduction of this dissertation. Afterwards, an overview and 

discussion of the main findings related to the three objectives is presented, followed by an overall 

discussion in light of four main themes that stem from the dissertation: designing blended 

learning, the role of the teacher, balancing autonomy and support, and participatory design. This 

chapter concludes with implications for theory, practice and policy, limitations and suggestions 

for future work, and a final conclusion. 

1. Recapitulation of the research objectives 

The main aim of this dissertation was to identify both theoretically and empirically how a blended 

environment particularly supportive to hands-on adult learners can be designed. Based on this 

aim, three research challenges were outlined in Chapter 1. The first research challenge was related 

to the lack of knowledge concerning how to support hands-on adult learners in blended learning 

environments (Damşa & Nerland, 2016; Jossberger, Brand-Gruwel, van de Wiel, & Boshuizen, 

2015) and aimed to investigate teachers’ current practices in, and beliefs regarding, the design of 

blended learning for hands-on adult learners. The second research challenge was twofold: to create 

a framework that identifies the most important design requirements of blended learning designs, 

and to bring together the existing research on designing blended learning in order to investigate 

how previous research addresses these design requirements. The third research challenge was to 

construct and study evidence-based blended learning designs that promote active learning by 

clearly articulating the core pedagogical design features that are particularly supportive for 

student learning in a specific context. This challenge stemmed from the observation that both 

design research and teachers in the field of blended learning have often focused on technology 

rather than on learning, and design research often lacks to clearly articulate the core pedagogical 

design features (Dziuban, Hartman, & Mehaffy, 2014; Graham, Henrie, & Gibbons, 2014). To tackle 

these challenges, three research objectives (RO) were formulated and addressed in five chapters: 

RO 1 To identify initial design requirements and design propositions for blended learning 

designs that address the needs of hands-on adult learners based on teachers’ practices and 

beliefs (Chapter 2). 



General discussion and conclusion 

222 

RO 2  To identify design requirements and design propositions for blended learning designs 

based on the research literature (Chapter 3). 

RO 3 To investigate which features of blended learning designs are particularly supportive to 

hands-on adult learners in order to engender the intended learning processes and 

outcomes (Chapters 4, 5, 6). 

Figure 1 presents an overview of how the research objectives are addressed throughout the five 

studies of this dissertation, and how the studies are mutually related. In the following and second 

part of this final chapter, the main results of the individual studies are first summarized in light of 

the three research objectives. Moreover, an overall summary is provided of the first two research 

objectives as these offer insight in the current educational situation related to the design of 

blended learning courses (Chapters 2-3). In addition, an overall summary is provided of how the 

research in light of the third research objective (Chapters 4-6) builds on this current state analysis 

(Chapters 2-3). Afterwards, the third part of this chapter moves on with an overall discussion that 

concerns general reflections emerging from the research conducted throughout this dissertation. 

These general reflections are structured around four themes: the design of blended learning, the 

role of the teacher, balancing autonomy and support, and participatory design. Additionally, the 

fourth part of this chapter presents implications for theory, policy and practice. In the fifth part of 

this chapter, the limitations related to this dissertation are presented and translated in 

suggestions for further research. A final conclusion closes this chapter. 



 

 

 

Figure 1. Structure of the dissertation. 

Note. The five studies are represented with a grey background
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2. Overview and discussion of the main findings 

2.1 RO 1: To identify initial design requirements and design propositions for blended 

learning designs that address the needs of hands-on adult learners based on teachers’ 

practices and beliefs 

The first research challenge indicated that more insight is needed into how hands-on adult 

learners can be supported in blended learning environments, by means of investigating teachers’ 

beliefs and practices. Research that addresses this challenge, will result in practical knowledge 

about authentic struggles and realistic solutions that are encountered in practice (Könings, Brand-

Gruwel, & van Merriënboer, 2007; McKenney & Reeves, 2012). As such, Chapter 2 served RO 1: 

the identification of initial design requirements and design propositions for blended learning 

designs that address the needs of hands-on adult learners based on teachers’ practices and beliefs. 

We call these design requirements and design propositions initial because they emerged from an 

initial orientation in the field (during the exploration and analysis phase) and will be further 

elaborated on based on a more focused literature review (see research challenge 2). 

In line with RO 1, twenty in-depth interviews with teachers were conducted to examine 

their current practices and beliefs regarding hands-on adult learners in blended learning 

environments. In particular, Chapter 2 is defining hands-on adult learners and is contrasting them 

to students holding a degree of higher education to investigate (1) how teachers adjust or 

differentiate instruction to support hands-on adult learners, and (2) teachers’ beliefs regarding 

designing blended learning to address this student diversity (i.e., hands-on adult learners versus 

students holding a degree of higher education). Additionally, Chapter 2 also presented how 

differences between teachers can be explained. 

Chapter 2 first investigated how teachers differentiate instruction to support hands-on 

adult learners. After presenting four main components that indicate what teachers can manipulate 

to differentiate instruction (i.e., content, process, product, and affect), Chapter 2 focused on how 

teachers differentiate instruction with respect to these four components to meet the needs of 

hands-on adult learners. Of the 20 teachers participating in this study, 19 reported one or more 

strategies to differentiate instruction between hands-on adult learners and learners holding a 

degree of higher education. It appeared that teachers especially draw attention to: providing 

additional support throughout students’ product development by providing formative feedback 

(product), organizing the whole-class instruction in a different way by not deviating (too far) from 

the course manual, but rather follow it in a strict way (process), providing varied assessment 

options such as an oral presentation, a written paper or a digital artifact (product), or aiming to 

influence students’ feelings about the educational environment and foster their motivation by 
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frequently providing encouragements (affect). Moreover, based on the data, one additional 

component was added: providing ICT support. In view of RO 1, teachers’ practices to differentiate 

instruction can be seen as initial design propositions. 

In addition, Chapter 2 presented three teacher profiles based on their beliefs about the 

design of blended learning for hands-on adult learners: a disregard, an adaptation, and a 

transformation profile. Teachers with a disregard profile either thought that no adjustments to 

the blended learning environment were needed for hands-on adult learners, or did not seem to 

consider such support even though they were aware of challenges that were encountered by 

hands-on adult learners. Teachers with an adaptation profile believed that adjustments to their 

existing blended learning environment should be made to support hands-on adult learners. 

According to these teachers this could be done by, for instance, incorporating monthly supervision 

sessions about the content of the course and students’ learning progress, or giving students 

opportunities to submit a draft version of an assignment to get formative feedback and allow them 

to revise this draft before submitting the final version. Teachers with a transformation profile 

indicated that blended learning environments for hands-on adult learners should be designed in 

a different way than blended learning environments for students with a degree of higher 

education. For instance, these teachers argued that theories and theoretical concepts should 

always be introduced by the teacher during a face-to-face meeting. Considering RO 1, teachers’ 

profiles that indicate how they view the design of blended learning for hands-on adult learners 

can be seen as initial design requirements (e.g., adapt the existing blended learning environment), 

while the ideas teachers have about how and why things would work or fail in practice can be seen 

as initial design propositions (e.g., monthly supervision sessions). 

Finally, Chapter 2 offered an explanation for the observed differences between teachers. 

In particular, the findings have shown that the organization and the trajectory in which teachers 

work, seem to be associated with both their use of strategies to differentiate instruction, and their 

beliefs regarding designing blended learning environments to support hands-on adult learners. In 

general, it appeared that the more online activities are embedded in a certain trajectory, the more 

teachers are inclined to say that a redesign of the blended learning environment is needed from 

the ground up to meet the needs of hands-on adult learners (i.e., transformation profile). 

In summary, targeting the first research objective (RO 1), Chapter 2 first identified 

teachers’ practices to differentiate instruction between hands-on adult learners and learners 

holding a degree of higher education (i.e., initial design propositions) based on a framework that 

distinguishes four components: content, process, product, and affect. One additional component 

was identified based on the data-driven analysis, namely ICT support. Second, a typology of 
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teacher beliefs regarding designing blended learning to address hands-on adult learners’ needs 

was developed, discerning three different profiles: (1) the disregard profile, (2) the adaptation 

profile, and (3) the transformation profile. Each profile outlines a different view on what is to be 

accomplished to address the needs of hands-on adult learners in blended learning environments 

(i.e., initial design requirements), and how this can be done (i.e., initial design propositions). Third, 

the observed differences among individual teachers seemed to be related to the organization and 

the specific trajectory in which teachers work. In particular, the number of online activities in a 

certain trajectory appeared to have an influence on teachers’ profile: the more online activities, 

the more teachers are inclined to adopt a transformation profile. 

2.2 RO 2: To identify design requirements and design propositions for blended learning 

designs based on the research literature 

A second important issue in this dissertation emerged from the lack of a general framework that 

identifies the main requirements to design blended learning environments. Consequently, 

previous studies on the design of blended learning environments are fragmented across the 

literature, and it is hard to identify the most recurrent practices. As such, the second research 

challenge was to create a framework that identifies the most important design requirements of 

blended learning designs, and to bring together the existing research on designing blended 

learning to investigate how previous research addresses the most important design requirements. 

For the purpose of tackling this challenge, the second research objective in this dissertation was 

to identify design requirements and design propositions for blended learning designs based on 

the research literature. 

According to RO 2, Chapter 3 presented a literature review in which twenty studies on the 

design of blended learning were selected and analyzed. This study first identified four key 

challenges to the design of blended learning, and later on reviewed the existing research literature 

to investigate how previous studies have dealt with these four challenges in their blended learning 

designs. 

The first part of Chapter 3 focused on the development of a framework to both identify the 

main requirements to design blended learning, and analyze existing blended learning 

environments. With this in mind, several influential studies on blended learning were reviewed 

to identify the most common challenges outlined by each of these studies. This review revealed 

four key challenges to the design of blended learning: incorporating flexibility, stimulating 

interaction, facilitating students’ learning processes, and fostering an affective climate. In light of 

RO 2, these four key challenges can be seen as four design requirements.  
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The second part of Chapter 3 focused on systematically reviewing 20 carefully selected 

studies on the design of blended learning environments. For each individual study, the 

instructional activities for dealing with these four key challenges were analyzed. As such, this 

provided a comprehensive overview of how these challenges are resolved across the existing 

practices articulated in the literature. The major findings related to the four key challenges were: 

(1) only few studies offer learners control over the realization of the blend, (2) slightly less than 

half of the studies include support for social interaction, and when this is the case, social 

interaction is often stimulated through introductory face-to-face meetings, (3) much attention is 

paid to facilitating students’ learning processes by, for instance, personalization and monitoring 

of students’ learning progress through the online platform, and (4) fostering an affective climate 

is especially dealt with by focusing on students’ motivation, while little attention is paid to 

appraising and dealing with emotions. In view of RO 2, the solutions reached by these studies to 

deal with the four key challenges can be seen as design propositions. 

To conclude, in line with the second research objective (RO 2), Chapter 3 first presented a 

framework that delineates four key challenges to the design of blended learning (i.e., design 

requirements): incorporating flexibility, stimulating interaction, facilitating students’ learning 

processes, and fostering an affective climate. Afterwards, previous studies on the design of 

blended learning environments were analyzed to investigate and provide an overview of how they 

deal with these four key challenges (i.e., design propositions). 

2.3 Overall summary and discussion of the design requirements and design propositions 

identified in research objectives 1 and 2  

In line with research objectives 1 and 2, this dissertation provided a current state analysis of both 

teachers’ practices related to and beliefs regarding supporting hands-on adult learners in blended 

learning environments (i.e., Chapter 2), and the literature on blended learning designs (i.e., 

Chapter 3). In the next section, the results of both these chapters are brought together to gain a 

more detailed insight in the design of blended learning environments for hands-on adult learners. 

First, the design requirements (i.e., the four key challenges) and design propositions (i.e., how 

studies deal with these challenges) identified in Chapter 3 are related to the initial design 

propositions (i.e., teachers’ practices) determined in Chapter 2. This results in design 

requirements and design propositions at course level. Second, the three discerned teacher profiles 

(i.e., Chapter 2) provided initial design requirements and design propositions for the design of 

blended learning that are mainly situated at the institutional level. As such, the final part of this 

section shortly elaborates on coping with diverse student groups from an institutional point of 

view. 
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2.3.1 Design requirements and propositions at course level 

In what follows, the framework postulated in Chapter 3 that focuses on four key challenges to 

design blended learning (i.e., design requirements) and how these challenges are addressed in the 

literature (i.e., design propositions), is related to teachers’ differentiated instruction practices to 

address hands-on adult learners’ needs in blended learning contexts identified in Chapter 2 (i.e., 

initial design propositions). As such, an overview is presented of the design requirements and 

(initial) design propositions for blended learning designs that support hands-on adult learners 

(see Figure 2). Each quadrant of the circle represents one key challenge (indicated next to the 

quadrant), while the most frequently occurring examples of design propositions are indicated in 

the quadrant. 

 

Figure 2. Design requirements and (initial) design propositions for blended learning designs that 

support hands-on adult learners. 

 

As shown in the lower left quadrant in Figure 2, the initial design propositions related to 

adjustments in content, process, product, and ICT support give substance to the first design 

requirement: facilitating students’ learning processes. In what follows, these design propositions 

are categorized in three subcategories: (1) orienting and planning, (2) monitoring and adjusting, 

and (3) evaluating. For each subcategory, the most important design solutions are provided.  
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Regarding the first subcategory, orienting and planning, teachers indicated, for instance, 

that they use pictograms to structure the learning material (e.g., indicate what the learning 

objectives are, what is important, or what constitutes an example) as a way to differentiate at 

content level (Chapter 2), and to clarify expectations. Next to clarifying expectations, the findings 

in Chapter 3 also emphasized strategies to assess students’ prior knowledge, and to provide 

organizational information. Moreover, providing appropriate ICT support was covered in both 

Chapters 2 and 3, as this is an important prerequisite to participate in blended learning courses. 

For instance, students need to find their way on the learning management system, edit and format 

documents, and use the internet as information source. Teachers provided ICT support by 

demonstrating how to submit a task or edit a document (Chapter 2), or by organizing activities to 

help students to familiarize themselves with the used technology and tools (Chapter 3) during an 

(introductory) face-to-face meeting. With respect to the second subcategory, monitoring and 

adjusting, the most important design propositions were situated at the process and product level 

(Chapter 2), and contained: students monitor and assess each other’s process or work by means 

of peer assessment, students can opt for individualized tasks according to someone’s need to 

rehearse or extend the content, students are provided with formative feedback on their products 

so they can adjust their work prior to final submission, or when students have to write (for 

instance) a reflection, the teacher provides them with driving questions instead of one open 

question. The findings in Chapter 3 added to this that learners’ progression can be tracked using 

the learning management system and that the teacher can provide reminders of upcoming 

deadlines or assignments. Concerning the third subcategory, evaluating, teachers’ practices 

situated at the product level provided initial design propositions. For instance, a strategy related 

to evaluating, or summative assessments (Chapter 3), is to provide varied assessment options, for 

instance an oral presentation instead of a written paper (Chapter 2). 

As presented in the lower right quadrant in Figure 2, the design propositions related to 

the affect level gave substance to the second design requirement: fostering an affective climate. In 

Chapter 3, five subcategories were distinguished: motivating, concentrating and exerting effort, 

attributing and judging oneself, appraising, and dealing with emotions. Frequently occurring 

strategies were: implementing online quizzes, providing responsibility to students, and 

organizing personalized instruction (Chapter 3). In Chapter 2, slightly less than half of the teachers 

reported strategies to foster an affective climate. The most frequently occurring ones were: 

provide encouragements, give students confidence, or ensure that students experience multiple 

success experiences (Chapter 2). 

The third design requirement, incorporating flexibility, is illustrated in the upper left 

quadrant in Figure 2. There is less to no control for the students to decide on the blend in both the 
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literature (Chapter 3) and in the identified practices based on the teacher interviews (Chapter 2). 

In other words, students often have no control over which activities they prefer to accomplish 

online or face-to-face. Moreover, according to Chapter 2, teachers indicated that blended learning 

environments with a substantial part of face-to-face activities, and thus less flexibility in time and 

place, are in general more convenient for hands-on adult learners than blended learning 

environments with a substantial part online activities. 

The fourth design requirement is presented in the upper right quadrant in Figure 2: 

facilitating (social) interaction. The findings of Chapter 3 suggest in this case to implement an 

introductory face-to-face meeting to get to know each other, and supplement this with an online 

community (e.g., Facebook). No specific instructional activities related to the incorporation of 

(social) interaction were mentioned by the teachers interviewed in function of Chapter 2. 

However, based on the interviews and multiple observations in the two research settings, it 

became clear that the blended learning programs in which the majority of hands-on adult learners 

were enrolled contained frequent face-to-face meetings, what makes that personal interaction is 

more often spontaneously present, and there may be less need for additional efforts to facilitate 

social interaction. 

While Chapter 3 focuses on a framework to design blended learning, and Chapter 2 

especially provides insight in how teachers differentiate instruction to address the needs of 

hands-on adult learners in blended learning contexts, both studies also complement each other as 

outlined above. The findings of both studies offered valuable insights that informed the next step 

of our (educational design) research: the construction of the educational intervention. 

2.3.2 Design requirements and propositions at institutional level  

Although blended learning offers increased opportunities to cater students’ individual needs and 

achieve personalized instruction at classroom or course level (Wanner & Palmer, 2015; Watson, 

2008), there also might be limits to the extent to which teachers can differentiate instruction. An 

important but complex question in this respect is how diverse a student group can be to provide 

optimal differentiated instruction at classroom level, or at which moment the diversity grows too 

large and the group needs to be split up in more homogeneous groups at institutional level. Both 

institutions (i.e., two adult education centers that offer a teacher training program) under 

investigation in Chapter 2 are confronted with student teachers with a large diversity in terms of 

educational background: from students with (at least) a (junior) secondary education degree to 

students holding a degree of higher education. Both centers for adult education organized their 

teacher training programs in a different way to cope with this diversity. In center A, students with 

different educational backgrounds were put together in classes, while in center B students holding 
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a degree of higher education were not taking classes together with those holding a degree of 

(junior) vocational or technical secondary education. In other words, students in center B were 

positioned, at institutional level, in more homogeneous groups based on their educational 

background, in comparison to students in center A.  

In this respect, Chapter 2 identified three teacher profiles that provide more information 

about what teachers believe is necessary to cope with this student diversity. These three profiles 

(i.e., disregard, adaptation, and transformation) all outline a different view on what is to be 

accomplished to address the needs of students with a (junior) degree of vocational or technical 

secondary education (i.e., hands-on adult learners) in blended learning environments, and how 

this can be done. Teachers with a disregard profile seem to have no clear opinion about this issue. 

While teachers with an adaptation profile argue that it may be sufficient to add increased and 

personalized support to their existing blended learning environment to better match the needs of 

hands-on adult learners, teachers with a transformation profile believed that more profound 

changes are needed, and that blended learning environments for hands-on adult learners should 

be designed in a different way than for students holding a degree of higher education. As such, 

teachers with an adaptation profile argue that they can cope with the diversity of the student 

group by implementing differentiated instruction at classroom level, while teachers with a 

transformation profile are more likely to assert that the student group should be tracked at the 

institutional level based on their educational background. 

Whether this student diversity should be dealt with at institutional level or not, is a 

complex issue. Although this dissertation cannot make evidence-based claims about this issue, it 

does show that there are different views on this theme of both teachers and institutions (e.g., 

principal, program coordinator), and that the institution also has an important influence on what 

teachers believe (Boelens, Voet, & De Wever, 2018). However, in the context of the current reform 

of the teacher training in Flanders, there is an important shift in this area, which is explained 

below. 

Up to now, adult education centers offering the specific teacher training in Flanders are 

able to train all students who want to become secondary school teachers, regardless of students’ 

educational background. In addition, they are free to organize this teacher training according to 

their own needs, wishes, and available means (e.g., money, manpower). Though, with the reform 

of the teacher training in prospect (De Vlaamse Regering, 2018) this will be subject to change. 

According to the Flemish Decree on the Development of Graduate Studies in Colleges of Higher 

Education and the Strengthening of Teacher Training Programs in Colleges of Higher Education 

and Universities (in Dutch: Decreet betreffende de uitbouw van de graduaatsopleidingen binnen 
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de hogescholen en de versterking van de lerarenopleidingen binnen de hogescholen en 

universiteiten) that was recently approved by the Flemish Parliament (i.e., 2018, May 4th), a 

separate teacher training program will be organized for aspiring teachers in vocational and 

technical secondary education: the educational graduate training for secondary education (in 

Dutch: de educatieve graduaatsopleiding voor secundair onderwijs) (De Vlaamse Regering, 2018). 

In practice, this will probably result in teacher training programs in which hands-on adult learners 

will be separated from students with a higher education degree for (most of) the courses. In sum, 

students will be tracked in separate teacher training programs, based on their educational 

background.  

2.4 RO 3: To investigate which features of blended learning designs are particularly 

supportive to hands-on adult learners in order to engender the intended learning 

processes and outcomes 

The third research challenge raised in this dissertation was to construct and study evidence-based 

blended learning designs that promote active learning by clearly articulating the core pedagogical 

design features that are particularly supportive for student learning in a specific context. This 

research challenge was formulated after indicating the lack of design studies concerning blended 

learning that clearly articulate the salient pedagogical design features, as the focus often has been 

on the technology itself rather than on students’ learning (Graham et al., 2014). In the context of 

this dissertation, RO 3 was to investigate what features of blended learning designs are 

particularly supportive to hands-on adult learners in order to engender the intended learning 

processes and outcomes. 

In line with RO 3, an educational intervention was designed, developed, implemented, 

evaluated, and revised during a first iteration of design research. A part of the formative 

evaluation of this educational intervention is presented in Chapter 4, which focused on students’ 

collaboration process. The evaluation and revision of this first iteration has set the stage for the 

second iteration of design research in which the optimized educational intervention again was 

implemented and tested. The evaluation of the second iteration of design research resulted in two 

studies: Chapters 5 and 6. While Chapter 5 also focused on students’ collaboration process, 

Chapter 6 focused on the educational intervention or course design as a whole: an open-ended 

task in a blended learning environment. In what follows, the main findings of Chapters 4, 5 and 6 

are presented. 

Chapter 4 reported on the findings related to a collaborative learning task for hands-on 

adult learners (n=9, divided in four groups), which was aimed to be carried out in the online 

environment. The study focused on both how hands-on adult learners coordinate their group 
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work, and how they interacted with each other. Regarding the group work coordination approach, 

Chapter 4 provided a visualization of how the groups constructed their group document. The 

findings showed that all groups used a different strategy to compile the group document (e.g., 

chain coordination, jigsaw coordination, star coordination). In addition, three of the four groups 

did not decide upon a specific strategy to tackle their group work in advance, despite the 

implementation of a planning tool. Moreover, although groups were obliged to self-assess their 

group product, this did not stimulate them to reflect on the task in their group or to make final 

adjustments. Concerning the interaction between the group members, online interaction was 

scarce in all groups, and was especially related to coordinating the group work, while none of the 

groups really discussed or negotiated about the content of the task through online interaction. In 

addition, two groups preferred to meet each other face-to-face.  

Both the findings described in Chapter 4 and the perspectives of the teacher, students, and 

researcher related to the course design have shaped the redesign and development of the second 

iteration of field testing (see Chapters 5 and 6). The most important adaptations that were made 

to enhance students’ collaboration process are: (1) students had to complete an individual idea 

generation task, which implies that students have to explore and generate ideas about their topic 

individually prior to working together as a group; (2) students received clear instructions and 

examples of how they should collaborate with each other in a constructive and effective way, by 

encouraging them to take on several roles during collaboration (e.g., summarizer or moderator) 

and by providing specific examples on how to formulate and support their opinion; (3) the teacher 

observed and diagnosed the groups’ interaction in order to provide just-in-time and calibrated 

support that aims to enhance students’ interaction; and (4) students started with online 

collaboration and were instructed to interact through the forum, while in a later phase students 

could continue their collaboration during a face-to-face meeting. Other improvements between 

the first and the second iteration especially focused on: giving learners more time – but also more 

intermediate deadlines – to accomplish the subtasks, better placement of specific tasks in the 

learning process (e.g., introducing worked examples earlier in the learning process), and the 

addition of a summarizing task after the group work and before the presentations. 

Chapter 5 focused on students’ collaboration process during the second iteration of field 

testing in which one teacher and 10 students (divided in four groups) were involved. This second 

iteration took place in the same course with the same teacher, but with a different student cohort 

than in Chapter 4 since it was one year later. The focus was especially on the just-in-time support 

provided by the teacher, as the main aim of the study was to make visible, with empirical 

examples, how teacher support can contribute to more productive student interaction. The first 

part of Chapter 5 provided an overall view of what happened during the group work as it 
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illustrates the levels of collaborative knowledge construction reached by the four groups. The 

findings indicated that there were differences between the four groups: while most of the 

discussions were situated at the less advanced levels of collaborative knowledge construction, 

two groups occasionally reached the more advanced levels of collaborative knowledge 

construction. In addition, the teacher succeeded two times to bring students’ interaction to a 

higher level of knowledge construction. 

The second part of Chapter 5 provided detailed insight in the kind of teacher support 

provided through a fine-grained interpretative analysis of the dialogues that took place between 

the teacher and the student groups. Five different interaction patterns were discerned: gradual 

support, the devil’s advocate, sharing general advice, appointing group members who are less 

actively participating, and question and answer. Two of these patterns showed to be effective to 

stimulate students’ discussion toward a higher level of collaborative knowledge construction: 

gradual support, i.e., start with asking questions related to the less advanced levels of 

collaborative knowledge construction to gradually lift the discussion to higher levels of 

collaborative knowledge construction; and the devil’s advocate, i.e., questioning the statements 

and directions suggested by the group. Based on similarities and differences between these two 

patterns and the patterns that seemed to be less effective, some additional guidelines were given: 

provide support related to a specific part of the task, give the floor to all the group members to 

elaborate on opinions and ideas, and ask questions that require reasoning and elaboration of 

students’ own opinions (versus closed questions). 

Finally, Chapter 6 investigated the salient features of the course design (i.e., the 

educational intervention that is part of the second iteration of field testing) that aimed to support 

hands-on adult learners in open-ended tasks. This study entailed the same participants as in 

Chapter 5 (10 students and 1 teacher). Conjecture mapping was used as a tool to generate and test 

the theoretical basis of the course design, with the goal of affirming, rejecting, or refining initial 

conjectures or hypotheses. In the first part of Chapter 6, seven enactment processes were outlined, 

together with eight specific design features that should engender these enactment processes, and 

three specific learning outcomes that should result from these enactment processes. In addition, 

the design conjectures, or why specific design features should engender these specific enactment 

processes, and the process conjectures, or why specific enactment processes should yield certain 

learning outcomes were specified in the first part of Chapter 6. 

The second part of Chapter 6 reported on the results based on the implementation of the 

course design in the authentic setting. Four data sources were analyzed and combined to yield the 

results: student interviews, teacher interviews, direct observations, and participants’ artifacts. 
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The results showed that five (out of seven) enactment processes were achieved: students produce 

artifacts that meet high standards, students align their pace with each other, students experience 

a safe structure, students experience autonomy, and students experience a sense of community. 

One enactment process was sometimes achieved: students negotiate during collaboration (see 

also Chapter 5), and one enactment process was not achieved: students summarize key ideas. In 

addition, seven (out of eight) design features seemed to stimulate hands-on adult learners toward 

the intended enactment processes: materials such as worked examples and process worksheets, 

activities that include an individual idea generation task and assessing the reliability of sources, 

the provision of intermediate deadlines and reminders, and practices and norms that create 

expectations toward students to take charge of their own learning process on the one hand, and 

are characterized by collaboration, support, and access to each other’s expertise on the other 

hand. One design feature seemed to fail to stimulate the intended enactment processes: a pre-

structured summarizing task (i.e. design feature) did not lead to summarizing key ideas and 

negotiation (i.e. enactment processes). Finally, the enactment processes in turn yielded the 

intended outcomes: achieving the cognitive learning objectives, student persistence, and positive 

motivational beliefs. By bringing together this carefully aligned set of design and process 

conjectures, Chapter 6 created a validated theoretical and design framework. 

To tackle the third research objective (RO 3), an educational intervention in an authentic 

context was designed, developed, implemented, evaluated, and revised through two iterations of 

field testing. The blended course design consisted of an open-ended task in which students had to 

collaborate in small groups. This learning design was established through a close collaboration 

between the teacher of the course and the researcher. The findings of Chapters 4 and 5 reported 

on one specific part of the course design, i.e., students’ collaboration process, while the focus of 

Chapter 6 was on the blended course design as a whole. Chapter 4 illustrated that hands-on adult 

learners may need guidance to gain insight in how to best coordinate the group work and how to 

plan their work. In this respect, the planning tool did not lead to the intended student behavior 

(i.e., tackle the task together and align their planning). The findings in Chapter 5 suggested that 

implementing just-in-time teacher support during the collaboration process seems promising to 

support hands-on adult learners’ interaction during collaboration toward higher levels of 

collaborative knowledge construction. The findings of Chapter 6 demonstrated that the following 

course design features supported hands-on adults’ learning in open-ended tasks: worked 

examples, process worksheets, an individual idea generation task, assessing the reliability of 

sources, intermediate deadlines and reminders, expectance of taking charge of their own learning 

process, and discursive practices that are characterized by collaboration, support, and easy access 

to each other’s expertise. 



General discussion and conclusion 

236 

2.5 Overall summary and discussion of the features of blended learning designs that are 

particularly supportive to hands-on adult learners identified in research objective 3 

The blended learning designs in Chapters 4, 5 and 6 consisted of an open-ended task in which 

students were confronted with an authentic case and worked partly in groups to gain insight in 

the topic (i.e., learning and developmental disabilities) in order to (1) recognize the different 

learning and developmental disabilities, (2) state consequences for pupils with a learning or 

developmental disability, and (3) develop classroom practices that address the needs of pupils 

with a learning or developmental disability. From the findings in Chapters 5 and 6, it appears that 

the most salient design features of the course design are: just-in-time teacher support during 

collaboration (Chapter 5), materials such as worked examples and process worksheets, the 

explicit tasks of generating individual ideas and assessing the reliability of resources, the 

provision of intermediate deadlines and frequent reminders, expectance of taking charge of their 

own learning processes, and discursive practices that are characterized by collaboration, support, 

and easy access to each other’s expertise (Chapter 6). 

In Table 1, these eight design features are related to the four design requirements 

identified in Chapter 3, as these have set the stage for constructing the course design: facilitating 

students’ learning process, fostering an affective climate, incorporating flexibility, and stimulating 

social interaction. For each design feature, Table 1 indicates to which design requirement(s) the 

design feature is related and why. In doing this, we again rely on the framework and descriptions 

presented by Vermunt and Verloop (1999) to identify the design features that relate to facilitating 

students’ learning processes and fostering an affective climate (see also Chapter 3). To identify 

design features that relate to incorporating flexibility, a division is made between flexibility in 

terms of time, place, path, and pace (see Chapter 3). Finally, design features were identified that 

stimulate social interaction and community building. 

What stands out in Table 1 is that several design features were aimed to facilitate students’ 

learning processes and foster an affective climate in the blended course design for open-ended 

tasks. These design features include materials, activities, and practices that aim to help students 

to regulate their learning processes (Vermunt & Verloop, 1999). As mentioned previously, hands-

on adult learners may lack sufficient self-regulation skills to cope with a large amount of student 

autonomy in blended learning environments. Hence, the teacher exerts more control to take over 

or substitute the regulation of the learning processes from students (Vermunt & Verloop, 1999). 

As such, the design features contribute to a large extent to support students’ (self-)regulation 

skills. 
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With respect to incorporating flexibility, several materials, tasks, and practices provide 

students with flexibility in terms of time, place, and pace. For instance, students used 

asynchronous communication during group work or could decide when they performed several 

activities, students performed activities outside the classroom, and students could progress at 

their own speed to perform the tasks. However, students had no control in terms of path (i.e., to 

determine the order in which the content or the learning tasks are provided in the course) or did 

not have the option to choose between face-to-face and online activities. In this respect, a certain 

degree of flexibility is incorporated, which means that also a certain degree of student autonomy 

is expected. However, as this flexibility is limited to time, place, and pace, and only counts for a 

certain set of materials and tasks, a balance is maintained between student autonomy and teacher 

support. 

Finally, regarding stimulating social interaction, this design requirement is especially 

emphasized and fostered by the following design feature: discursive practices characterized by 

collaboration, support, and easy access to each other’s expertise. In this respect, regular face-to-

face meetings were scheduled during the course design (i.e., nine face-to-face meetings between 

February 6th and May 22th) that provide the opportunity for social/informal talk and community 

building. In particular, the teacher created a learning climate in which there is no threshold to 

approach fellow students or the teacher, and in which a sense of belonging in a community is 

fostered by showing commitment towards each other. Next to this, also online interaction was 

facilitated and stimulated by using email and the Google Community. In sum, also the fourth design 

requirement, stimulating social interaction, was emphasized in the course design. 

 



 

 

Table 1 

Relation between the design features to support hands-on adult learners (Chapters 5 and 6) and the four key requirements to designing blended learning 

(Chapter 3) 

Design features 

(derived from 

Chapters 5 and 6) 

Facilitating students’ 

learning processes 

Fostering an affective 

learning climate 
Incorporating flexibility 

Facilitating (social) 

interaction 

Worked example Planning & orientation: 

students are aware of and 

oriented towards the task 

requirements 

 

Monitoring & adjusting: 

students monitor and adjust 

their learning activities based 

on the worked example as this 

provides an overall picture of 

the task 

Concentrating & exerting 

effort: students’ 

attention is directed to 

task-relevant aspects by 

providing an overall 

picture of the task, 

which also enables 

students to estimate 

task difficulty 

Flexibility in time and place: 

students can consult the worked 

examples on a just-in-time basis 

(i.e., whenever they feel the need 

to consult the worked examples) 

as these are available in the 

online environment 

 

Process worksheet Planning & orientation: 

students are stimulated to use 

cognitive strategies that select 

and cluster main ideas 

Concentrating & exerting 

effort: students’ 

attention is directed to 

task-relevant aspects by 

structuring their search 

and learning process 

  

Individual idea 

generation task 

Planning & orientation: 

students are provided with a 

way to tackle their group work 

(i.e., a group work coordination 

 Flexibility in time, place, and pace: 

students perform this task when 

(although limited by an 

intermediate deadline) and 

 



 

 

approach), as students are 

stimulated to share and discuss 

their individual ideas to reach 

consensus  

where they want, and how much 

time they spend on the task  

Assess the 

reliability of 

sources 

Planning & orientating: 

students are stimulated to 

gather and process reliable 

information 

 

Monitoring & adjusting: 

students are stimulated to 

monitor and adjust their 

learning process based on 

arguments related to the 

reliability of sources 

   

Deadlines and 

reminders 

Planning & orientation: 

students are informed about 

and aware of the time and 

effort planning 

 

Monitoring & adjusting: 

students are informed about 

their learning progress with 

regard to the time planning 

Motivating & expecting: 

the teacher provides 

feasible steps to tackle 

the open-ended tasks 

(what reduces students’ 

concerns about the 

planning) 

 

Dealing with emotions: 

the teacher is 

committed and praises 

students 

Flexibility in time, place, pace: 

although the intermediate 

deadlines entail that there are 

some time constraints, enough 

time is provided to give students 

flexibility in when and where to 

carry out the online/distance 

learning tasks, and to progress at 

their own speed when carrying 

out the different learning tasks 

 



 

 

Just-in-time 

teacher support 

Monitoring & adjusting: the 

teacher observes/diagnoses 

students’ discussions and 

adjusts their learning process 

when needed (e.g., giving 

additional explanations, asking 

thought provoking questions) 

   

Expectance of 

taking charge of 

their own learning 

process  

 Motivating & expecting: 

the teacher gives 

students personal 

responsibility for their 

learning 

Flexibility in time, place and pace: 

the online learning activities 

provide students with control 

over when, what, where, and how 

long to engage in a learning 

activity 

 

Discursive 

practices 

characterized by 

collaboration, 

support, and easy 

access to each 

other’s expertise 

 Dealing with emotions: 

the teacher and 

students show 

commitment towards 

each other, students are 

willing to help each 

other and share ideas as 

they have a feeling of 

shared responsibility 

 Regular face-to-face 

meetings are scheduled 

that provide the 

opportunity for 

social/informal talk and 

community building. 

Online interaction was 

facilitated by email and 

the Google Community 
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3. Overall discussion 

3.1 Future research on the design of blended learning environments 

Throughout this dissertation, the emphasis on blended learning has changed. While the focus in 

Chapters 2 and 3 is on the design of blended learning environments in general, the focus in 

Chapters 4, 5 and 6 shifts toward the design of a specific learning task (i.e., open-ended tasks) in 

a blended learning context. As such, the current educational situation related to blended learning 

(Chapters 2-3) was taken into consideration in order to give shape to the intervention studies 

(Chapters 4-6).  

The shift in emphasis on blended learning also implied that our research question further 

developed: from “how to design blended learning for hands-on adult learners” toward “how to 

design open-ended tasks in a blended learning environment to support hands-on adult learners 

in order to become secondary school teachers”. As such, the blended learning environment shifted 

from a core variable, focusing on the delivery methods, to a second-order variable. This implies 

that when designing blended learning, first decisions should be made related to the organizational 

methods (i.e., first-order variables), and in the second place about the delivery methods (i.e., 

second-order variables) (see also: Reigeluth & Merrill, 1979). This shift can be explained from the 

reasoning that blended learning is an umbrella term for different kinds of instructional practices 

and learning tasks that combine online and face-to-face activities (see also Chapter 1). As such, 

when talking about blended learning environments in general, there is no general understanding 

of what this exactly means or what kind of instruction is included. In this respect, when studying 

blended learning designs, it is essential to articulate what instructional practices and learning 

tasks took place (e.g., open-ended tasks), together with their core design features (e.g., worked 

examples, intermediate deadlines) (see also: Graham et al. (2014) and Chapter 6 of this 

dissertation). This makes it possible to investigate how the (blended) learning design – and 

especially the design features underlying the instructional practices - works, and to make a 

contribution to both theory and practice. 

The emphasis on blended learning as second-order variable has also some implications 

for those who design blended learning environments (e.g., teachers). We agree with other authors 

(e.g., Dziuban, Graham, Moskal, Norberg, & Sicilia, 2018; Kirschner, 2015) that the blended 

learning format is the new normal, and this format provides us with new ways to give form to 

instruction. However, the tools and technologies for (online) learning and instruction that are 

available today (e.g., discussion fora, shared documents, educational games) should not be seen 

as being of a different order than more mainstream tools used by teachers, such as textbooks and 

the chalk- or whiteboard (Kirschner, 2015; Mishra & Koehler, 2006). Ultimately, the teacher 
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makes use of the tools and technologies “at her/his disposal to design and implement effective, 

efficient and enjoyable learning experiences for the learner and effective, efficient and enjoyable 

teaching experiences for her-/ himself (Kirschner, 2015, p. 312).” In other words, the teacher 

ideally picks out the most appropriate technology and tools, and thus decides whether to do 

something online or face-to-face and what to do online or face-to-face based on the instructional 

practices and learning tasks chosen to achieve the learning objectives, and not vice versa. To 

resume, blended learning should be considered as a second-order variable. Consequently, 

teachers, designers, and researchers should first focus on first-order variables including what 

kind of and how instructional practices and core design features can support student learning (i.e., 

organizational methods), before deciding on the second-order variables such as online tools (i.e., 

the delivery methods). 

3.2 The role of the teacher in blended learning environments and open-ended tasks 

It is a wrong assumption that when students engage in online activities or in tasks in which they 

work independently (e.g., open-ended tasks), the role of the teacher stops after explaining the 

tasks and activities to the students (Hmelo-Silver, Duncan, & Chinn, 2007; Montrieux, Raes, & 

Schellens, 2017). In contrast, teachers have a pivotal role during students’ learning (Montrieux et 

al., 2017) to monitor and diagnose students’ learning process and progress, and to adjust their 

learning by providing relevant instructions and useful feedback (Hattie, 2003). In other words, 

just as the teacher during a face-to-face lesson examines students’ understanding and whether 

everyone is achieving the learning objectives, and adjusts students’ learning accordingly, this 

should also be the case in online activities or open-ended tasks. 

However, although teachers may be familiar with diagnosing and adjusting students’ 

learning processes during traditional face-to-face lessons (e.g., lecturing), they may be unfamiliar 

with this role in online activities and open-ended tasks (van Leeuwen, Janssen, Erkens, & 

Brekelmans, 2014). For instance, the results in Chapters 4 and 5 show that the teacher struggled 

with providing online support to students during the collaborative learning tasks, but also with 

adjusting students’ dialogues during the face-to-face meeting. This finding has also been 

acknowledged by others in the field. For instance, Erkens and colleagues (2005) indicated that 

teachers often find it difficult to coach and monitor small groups during collaboration. 

We believe that the work in this dissertation contributes to the field of knowledge that 

provides teachers with guidelines and frameworks to take on this important role well. First, the 

specific interaction patterns and guidelines for teachers to provide just-in-time support during 

collaboration articulated in Chapter 5 can help them to enhance students’ dialogues during 

collaboration. Second, the course design articulated in Chapter 6 shows that the supportive design 
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features not only consist of materials and sources, and task and activity structures that were made 

in advance and set up at the beginning of the learning process, but also that the teacher (as a 

person) has an important role during students’ learning. For instance, by monitoring students’ 

learning progress and sending personalized reminders, by establishing clear expectations toward 

students (e.g., to take charge of their own learning process), and by creating a learning climate 

that is characterized by collaboration, support, and easy access to each other’s expertise. In doing 

this, the teacher shows commitment and proximity with regard to the students during their 

learning process. The following section further elaborates on this important role of the teacher, 

by discussing the search for a balance between student autonomy and teacher support to address 

the needs of hands-on adult learners. 

3.3 On trying to balance student autonomy and teacher support 

Blended learning environments can give substance to student autonomy in two ways. First, when 

students engage in online activities, this offers them flexibility and autonomy in terms of time, 

place, path, pace, and sometimes even in choosing their preferable format (i.e., online or face-to-

face (Boelens, De Wever, & Voet, 2017; Osguthorpe & Graham, 2003). Second, student autonomy 

can also be achieved by a pedagogical approach in which students engage in tasks in which they 

mainly work independently (e.g., open-ended tasks). In this respect, previous research has shown 

that a high amount of student autonomy may be detrimental for students who are less familiar 

with – and less able to cope with – this enlarged autonomy (Ausburn, 2004; Barnard, Lan, To, 

Paton, & Lai, 2009). For instance, for students struggling with self-regulation skills (e.g., time and 

effort planning, cf. Barnard et al., 2009; Lynch & Dembo, 2004), such as hands-on adult learners. 

Consequently, teachers and designers have to develop educational interventions that still 

maintain student autonomy, but also provide sufficient support that helps students to regulate 

their learning (Hämäläinen, De Wever, Malin, & Cincinnato, 2015; Räisänen, Postareff, & 

Lindblom-Ylänne, 2016). In what follows, we articulate how the different studies throughout this 

dissertation have contributed to finding a balance between student autonomy and teacher 

support for hands-on adult learners. 

From interviews with teachers (Chapter 2) and a review of the literature (Chapter 3) it 

appeared that there is a great diversity of blended learning programs and courses in coping with 

this balance between autonomy and support. With respect to blended learning programs, both 

institutions that participated in the study presented in Chapter 2 offered the teacher training 

program in different formats, going from a small amount of online instruction to a large amount 

of online instruction. In doing this, hands-on adult learners were often directed to less flexible 

programs (i.e., with a smaller amount of online instruction and a larger amount of face-to-face 

instruction) in which there was less room for student autonomy. Regarding blended learning 
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courses, the findings in Chapters 2 and 3 showed that there is a large diversity in the extent to 

which support is offered, and in what kind of support is offered in blended learning designs. 

However, since Chapters 2 and 3 concern a large variety of pedagogical approaches, and we only 

have sight on the support provided and not on the autonomy that was provided to students or 

was perceived by the students, we cannot make claims about how a balance was maintained 

between autonomy and support.  

It is not surprising that this large variety in how student autonomy and support is dealt 

with, has led to the fact that teachers and designers often struggle with finding a balance between 

advancing student autonomy and providing teacher support to students (de Bruijn & Leeman, 

2011; Jossberger et al., 2015). The observation that finding this balance is not evident also became 

clear when carrying out the intervention studies (Chapters 4, 5, and 6) presented in this 

dissertation. The example below provides a more detailed explanation.  

In the first iteration of field testing (see Chapter 4), one supportive feature of the course 

design was the implementation of a planning tool, which students had to elaborate on and to 

complete – ideally – before starting the group work. This planning tool aimed to stimulate 

students to (1) plan their work and align their pace with each other, and (2) discuss how they will 

tackle the group task and thus decide on a group work coordination approach. The hypothesis 

was that this would provoke productive interactions between the group members (e.g., mutual 

revision or negotiation), and students would tackle the task together (Erkens et al., 2005; 

Mayordomo & Onrubia, 2015). However, the results in Chapter 4 showed that only one group had 

decided on how to tackle the task in advance and had set deadlines for themselves, while the other 

three groups had adopted a ‘we will wait and see what happens’ attitude. This latter attitude or 

approach resulted in one student doing all the work while the other one was still waiting, or 

students working next to each other instead of with each other. To conclude, the planning tool did 

not suit the needs of the hands-on adult learners, and did not provide appropriate support for 

students to deal with the autonomy in accomplishing open-ended tasks in small groups. 

In an attempt to suit hands-on adult learners’ needs better in the second iteration of field 

testing (see Chapters 5 and 6), students were introduced to a group work coordination approach 

that promotes mutual revision and reciprocity: prior to starting working together as a group, 

students first had to produce an individual contribution in which they had to generate individual 

ideas (Mayordomo & Onrubia, 2015; Onrubia & Engel, 2012). In addition, more intermediate 

deadlines were implemented and frequent reminders were sent to ensure that students aligned 

their pace with each other. Moreover, the teacher provided just-in-time support to enhance 

students’ interaction. Consequently, students had less autonomy to plan their group work in 



Chapter 7 

245 

exchange for more structure and support. These supportive features contributed to students’ 

learning as the results have shown that they better aligned their pace with each other (Chapter 6), 

and there was more interaction – and sometimes negotiation – between the group members 

during collaboration (Chapter 5) compared to the first version of the course design (Chapter 4). 

To put it briefly, students’ skills to plan their time and effort for tackling a collaborative task were 

supported to a large extent by the implementation of intermediate deadlines and reminders, and 

an individual idea generation task.  

Finally, based on the perspectives of both students and the teacher, we can conclude that 

the final course design has found a well-established balance between advancing hands-on adult 

learners’ autonomy and providing appropriate support for these students (Chapter 6). Based on 

the findings of Chapters 5 and 6, we can present eight design features that are promising for 

balancing autonomy and support for hands-on adult learners in open-ended tasks: materials such 

as (1) worked examples and (2) process worksheets, activities that include (3) generating 

individual ideas and (4) assessing the reliability of sources, (5) intermediate deadlines and 

reminders, norms and practices that (6) create the expectation toward students to take charge of 

their own learning process and (7) are characterized by collaboration, support, and easy access 

to each other’s expertise, and (8) just-in-time teacher support during collaboration. In our case, 

this course design showed a good balance between autonomy and support. However, we do not 

claim to have a fully comprehensive framework. It should rather be considered as a starting point 

to advice future developers in their search for a balance between autonomy and support when 

designing open-ended tasks for hands-on adult learners. 

3.4 Reflections on the strengths of participatory design 

Participatory design is a valuable approach to design and study instruction by bringing together 

and combining the expertise and perspectives of teachers, designers/researchers, and students 

(Könings, Brand-Gruwel, & van Merriënboer, 2005; Könings, Seidel, & van Merriënboer, 2014; 

Könings & McKenney, 2017). It has been argued that the exchange of perspectives concerning both 

the learning environment, and ideas of learning and teaching contributes to a solid design, which 

is a prerequisite of the potential of the course design to yield the intended learning outcomes 

(Könings et al., 2005). As such, participatory design or the combination of perspectives is expected 

to have positive effects on the quality of the course design (Könings et al., 2005).  

In this respect, several authors especially emphasize the added value of involving 

students’ perspectives in the design of instruction (e.g., Elen & Lowyck, 1999; Kirschner, 2015; 

Könings et al., 2005), and to use students’ perspectives as feedback and input for the optimization 

of the course design (Könings et al., 2005). Students’ perspectives are crucial because a course 
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design has no direct influence on students’ learning processes and outcomes, but is mediated by 

students’ perspectives of the course design (Elen & Lowyck, 1999; Entwistle, 1991; Könings et al., 

2005). To be more specific, previous research has indicated that students not always perceive 

learning environments as intended by the designer (Elen & Lowyck, 1998, 1999). Students’ 

conceptions about how supportive features may help or hinder their learning influences how they 

experience instruction (Elen & Lowyck, 1999). For instance, the teacher implements worked 

examples with the intention to help students familiarize themselves with the task expectations, 

while some students may think that these worked examples hinder their learning and thus make 

no use of these worked examples. In this case, a way has to be found to stimulate and motivate 

students to use these worked examples. In sum, involving students’ perspectives in the design and 

construction of learning environments would make it possible to identify and make visible 

discrepancies in the course design (i.e., when students perceive the course design not as the 

teacher intended). These identified discrepancies in turn can yield concrete suggestions for the 

optimization of a course design (Könings et al., 2005).  

In this dissertation, a participatory design was used as an approach to design, construct, 

and study the educational intervention. In other words, several initiatives were taken to include 

different stakeholders in the design and construction process: teachers, researchers, and students. 

First, teachers’ perspectives on designing blended learning for hands-on adult learners (Chapter 

2) and designers’ and/or researchers’ perspectives on designing blended learning (Chapter 3) 

served as a basis to inform the design and the construction of the course design. Second, the course 

design has been constructed by both the teacher who implemented the design, and the researcher 

who initiated the evaluation of the design (i.e., a co-design approach). Third, after the 

implementation and evaluation of the first version of the course design (Chapter 4), the course 

design was revised based on the perspectives of the teacher, the students, and the researcher 

(Chapters 5 and 6). As such, the students were not only the ‘users’ of the course design, but also 

‘testers’ who are asked for feedback, and ‘informants’ who offered input in the design and 

construction process (Druin, 2002).  

According to Könings et al. (2014), the combination of these three perspectives (i.e., 

teacher, researcher/designer, student) in the design and construction process is expected to have 

three major benefits: (1) more effective course designs that improve the quality of the learning 

processes and learning outcomes, (2) participants who reflect on learning and teaching (e.g., 

insight in how specific design features can influence learning), and (3) participants who develop 

participatory and collaborative competences (e.g., represent own ideas, opinions, and 

experiences; deal with and discuss about conflicting ideas). Although it was not the aim of this 

dissertation to explore and investigate the benefits of a participatory design, our experiences with 
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implementing a participatory design confirm these expected benefits of combining and involving 

different perspectives in the design and construction process. In what follows, we elaborate on 

these three strengths from our own experiences. 

First, after the first iteration of field testing, the course design was optimized based on the 

perspectives of the students, teacher, and researcher. This resulted in a more effective course 

design that showed to be effective in promoting (most of) the intended processes and learning 

outcomes (see Chapter 6). Second, not only the teacher and the researcher reflected on what, how, 

and why specific design features should contribute to students’ learning, but also students were 

prompted to reflect on teaching and learning during several interviews. For instance, the 

researcher asked a student who did not make use of the worked example for the self-assessment 

task why this was the case. While the student first said that he had difficulties to retrieve the 

worked example and the worked example was of no use because it concerned another topic, the 

student later on in the interview adjusted his conception. In particular, he then indicated that this 

would have helped him to see what was exactly expected from him in the self-assessment task. 

Third, for both the teacher and the researcher this was their first experience with co-design. 

Several competences are needed to maintain a good collaboration when working together closely, 

including communication skills such as presenting own ideas, experiences and opinions, and 

negotiating in a constructive way about conflicting ideas. In addition, also students learned to 

express their opinion in a constructive way, with respect for differences in opinions and 

conflicting ideas. To conclude, the students did not only reach the intended learning outcomes of 

the course design, and the teacher and researcher did not only design an effective course design. 

Even more, the participatory design approach also stimulated all three the stakeholders to reflect 

on teaching and learning, and to develop participatory and collaborative competencies, which are 

important competencies for the students (as future teachers), teacher educators, and researchers.  

4. Implications 

4.1 Implications for theory and research 

There are several implications for theory based on the research conducted within this 

dissertation. The five studies throughout the dissertation are inspired by theoretical insights from 

different research areas: educational design research (e.g., McKenney & Reeves, 2012), blended 

learning (e.g., Graham et al., 2014), and computer-supported collaborative learning (e.g., 

Gunawardena, Lowe, & Anderson, 1997; Kaendler, Wiedmann, Rummel, & Spada, 2014). 

Moreover, the majority of the findings can be framed within the context of education and training 

for hands-on learners. In what follows, we discuss the most important implications for theory and 

research.  



General discussion and conclusion 

248 

Regarding the field of educational design research, we used (in Chapter 6) conjecture 

mapping as a tool to generate and test the theoretical basis of our course design, with the goal of 

affirming, rejecting, or refining initial hypotheses (McKenney & Reeves, 2018; Sandoval, 2014). By 

presenting a case of conjecture mapping, we show how we foster knowledge production through 

design. In particular, this approach allowed us to look at the educational intervention from a 

holistic perspective by acknowledging the most important components (i.e., eight design features 

and seven enactment processes), and to see how these components function and interact with 

each other to achieve the learning outcomes (Sandoval, 2014). This kind of contributions are 

scarce in the field and only few studies have used conjecture mapping to explain the theoretical 

basis of their (educational) intervention (see e.g., Puttick, Bernstein, & Edwards, 2018; Wozniak, 

2015). As such, this is an important contribution to the literature on educational design research 

and conjecture mapping.  

Concerning the field of blended learning research, several important contributions are 

made. First, Chapter 2 emphasizes that professional support focusing on teacher beliefs is of 

crucial importance for teachers to unlock blended learning’s full potential to promote more active 

learning opportunities. Moreover, Chapter 2 also delineates the pivotal role of the institution to 

develop teachers’ beliefs about the design of blended learning environments. Second, Chapter 3 

identifies four key challenges to the design of blended learning environments, and brings together 

the most recurrent practices to deal with these challenges. Third, in Chapter 6 a theoretical 

framework is established that describes, explains, and predicts what and how design features 

support hands-on adult learners to accomplish open-ended tasks in blended learning 

environments. Additionally, the theoretical framework that is presented in Chapter 6 also 

advances the field of education and training focusing on hands-on adult learners, as the findings 

contribute to theoretical understanding by identifying and testing the core design features that 

are particularly supportive for hands-on adult learners.  

Finally, with respect to the field of (computer-supported) collaborative learning, Chapter 

5 identifies two interaction patterns in which just-in-time teacher support can facilitate student 

interaction towards a higher level of collaborative knowledge construction. These interaction 

patterns constitute a modest yet important step towards more knowledge about how the teacher 

can provide calibrated just-in-time support during collaboration in small groups. In addition, 

Chapter 4 focuses attention on the importance of students’ planning skills to (1) align their pace 

with each other, and (2) to decide how to tackle the collaborative task. However, the planning tool 

described in Chapter 4 seemed to be less successful based on the evaluation of the first iteration 

of field testing. In the second iteration (Chapters 5 and 6), two core design features replaced the 

planning tool: an individual idea generation task and intermediate deadlines and reminders. 
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These design features did support students' skills in time management and group work 

coordination. As such, these findings contribute to theoretical understanding by identifying and 

testing how and why these two design features are especially supportive for hands-on adult 

learners who are novices regarding collaborative learning.  

4.2 Implications for policy and practice 

In this section, five implications for policy and practice are outlined. The first two implications are 

related to the specific context in which the research undertaken in this dissertation was 

conducted: the specific teacher training for future teachers in vocational and technical secondary 

education. The third implication is related to the design of blended learning in general, while the 

fourth implication focuses on the design of open-ended learning tasks to become lifelong learners. 

The fifth implication reflects on the ‘implementation and spread’ phase of educational design 

research. 

A first consideration relates to the professional development of teacher educators. 

Researchers in the field of professional development initiatives for teacher educators have argued 

that an “important dimension in teacher educator expertise concerns their skills as researchers – 

not only in the traditional academic sense of the word, but also through methodologies of studying 

their own practices” (Kelchtermans, Smith, & Vanderlinde, 2018, p. 122). In this respect, efforts 

are needed from policy-makers and support centers for teacher educators to encourage and help 

teacher educators to develop their role as a researcher (European Commission, 2013; Tack, 2017). 

This dissertation offers insight in one way to develop this role: by setting up collaborations 

between educational researchers and teacher educators. This collaboration has not only led to 

improved educational practice and the production of new knowledge (Ormel, Pareja Roblin, 

McKenney, Voogt, & Pieters, 2012), but has also had an impact on the teacher’s professional 

development as teacher educator. A quote of the teacher who participated in the research 

illustrates her point of view:  

The collaboration not only enabled us to deliver a strong product [i.e., the blended learning 

course design], but for me personally, it was also a nice form of professional development. 

I would recommend anyone who aims to develop a blended learning design to do this in a 

team. If possible, in a heterogeneous team, in which each one’s expertise can complement 

each other. […] Together with the researcher, I explored what worked and what did not 

work in practice. 

In this quote, the teacher not only indicates that she learned from the expertise of the researcher 

(and vice versa), but also that she studied, together with the researcher, her own teaching 

practices. As such, we believe that policy makers and professional development initiatives should 
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stimulate collaboration between educational researchers and teacher educators as one way to 

support teacher educators in the development of their role as a researcher. Setting up such 

initiatives can serve as a first and low-threshold step to introduce teacher educators to (practice-

based) research. However, further research focusing on this kind of professional development 

initiatives should provide more clarity concerning the most effective ways to develop teacher 

educators’ role as a researcher (Tack, 2017). 

A second implication concerns the development of the (renewed) educational graduate 

training for secondary education in colleges of higher education. In this respect, the recently 

approved Flemish Decree on the Development of Graduate Studies in Colleges of Higher Education 

and the Strengthening of Teacher Training Programs in Colleges of Higher Education and 

Universities (in Dutch: Decreet betreffende de uitbouw van de graduaatsopleidingen binnen de 

hogescholen en de versterking van de lerarenopleidingen binnen de hogescholen en 

universiteiten) states: to optimally meet the needs of the target group (i.e., hands-on adult 

learners), the training will be tailored to the students what concerns organization and teaching 

methodology (De Vlaamse Regering, 2018). In this dissertation, several valuable insights for 

program coordinators and teachers working with hands-on adult learners aiming to become 

secondary school teachers are provided. In particular, Chapter 6 provides a design framework for 

supporting hands-on adult learners in accomplishing open-ended tasks, Chapter 2 captures 

several common practices among teachers to support hands-on adult learners in blended learning 

environments, and Chapters 4 and 5 provide more detailed insight and lessons learned from 

collaborative learning tasks for hands-on adult learners. These research findings are of 

importance to support hands-on adults’ learning during the teacher training program, as well as 

to foster an increase in participation of hands-on adult learners in teacher education. 

A third consideration is associated with the broader field of blended learning. Chapter 3 

outlines four key challenges or didactic points of attention that can be used to tackle and evaluate 

the organization of blended learning in a thoughtful way. These four didactic points of attention 

are: incorporating flexibility, stimulating social interaction, facilitating students’ learning process, 

and fostering an affective learning climate. In addition, Chapter 2 focuses on the enlarged 

opportunities to provide more personalized and individualized instruction in blended learning 

environments. As such, it presents a framework of strategies for differentiated instruction, and 

provides examples of how teachers currently adjust their instruction to cope with student 

diversity in blended learning environments. These contributions hold important implications for 

practice. First, these frameworks can be used by individual teachers to organize and evaluate their 

blended learning environments. Second, program coordinators and professional development 

initiatives can make use of these frameworks to, for instance, give shape to their training offer, 
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and to set up training for teachers that reflects these four key challenges on the one hand, and 

points the attention toward differentiated and personalized instruction on the other hand. 

The fourth implication relates to the design of open-ended learning tasks to create lifelong 

learners. As already mentioned in Chapter 6, the ability to accomplish open-ended learning tasks 

is one of the most important skills needed by lifelong learners to cope with the changing needs of 

working life (Hämäläinen et al., 2015; Könings et al., 2005). As such, adult education centers and 

programs aiming to develop lifelong learners need to offer several opportunities for students to 

acquire the skills to tackle open-ended tasks. The design framework articulated in this 

dissertation (Chapter 6) can help teachers and program coordinators to develop open-ended tasks 

for learners who are unfamiliar or novices with regard to tackling open-ended tasks. In addition, 

students should get the opportunity to tackle several open-ended tasks throughout their 

educational program. With the increase of competence, support should be faded out, to develop 

students as autonomous lifelong learners. 

Finally, the research in this dissertation is conducted in the context of a Strategic Basis 

Research (SBO) program funded by the Flemish Agency for Innovation through Science and 

Technology (IWT). As such, throughout the project there was and is an important focus on the 

valorization of the research findings and on the value of the research for society. The choice to 

conduct educational design research was influenced by this focus on valorization, as 

implementation and dissemination has an important place in the model for conducting design 

research in education (McKenney & Reeves, 2012). During the past four years, several strategies 

were employed to disseminate the research findings presented in this dissertation. First, the main 

platform for dissemination of the research findings is the competence center (under 

construction), which is an online environment hosting information about the research conducted, 

the lessons learned for practice (both resulting from the research findings and from the teacher’s 

experiences), and the developed lesson materials. Second, in addition to scientific publications, 

presentations and workshops have been given by the researcher (and also the teacher) to (pre-

service) teachers and researchers in which the blended learning design and its underlying ideas 

were presented. Third, a book chapter in Dutch is in preparation for those interested in designing 

blended learning in adult education (see also: Boelens, Voet, & De Wever, under review). 

5. Limitations and suggestions for further research 

The limitations and suggestions for further research based on the research conducted within this 

dissertation are explained in the following section. As each study (i.e., Chapter 2-6) already 

presented the limitations inherently related to that specific study, the limitations in this section 
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relate to the overall picture of this dissertation. In line with the limitations, we also present 

suggestions for further research.  

A first limitation of the research conducted within this dissertation relates to the focus on 

open-ended tasks. This is only one kind of instructional approach that can be implemented in 

blended learning environments. As mentioned in the general introduction and in this chapter, 

blended learning is an umbrella term used for different instructional approaches that combine 

online and face-to-face instruction. As such, this dissertation is limited to discussing how open-

ended learning tasks can be developed in a blended learning environment. Open-ended tasks 

entail tasks in which students have an active role to solve authentic problems by generating, 

examining, sharing, and using knowledge in small groups, while the teacher facilitates and 

supports students’ learning (Boelens, McKenney, & De Wever, under review). Because open-

ended tasks are just one possible instructional approach of blended learning designs, further 

research should focus on other kinds of instructional approaches (e.g., lecturing, simulations, 

panel discussions, role plays, demonstrations, applications) to gain more practical and theoretical 

insights in the opportunities that blended learning provides to promote active learning. 

The second limitation relates to the fact that we studied the effects of the course design on 

hands-on adults’ learning only in one specific setting: a teacher training program in adult 

education. This means that other educational programs in which hands-on adult learners can 

participate, such as workplace learning, second chance education or other graduate studies, were 

not included in this dissertation. Although this dissertation provides insights that might also be 

useful in these related settings, we are not able to predict upon the effects of similar educational 

interventions in other settings. Future research is necessary to explore how the features of the 

course design contribute to hands-on adults’ learning in other settings and whether adaptions are 

desired.  

The third limitation relates to the focus of the intervention studies (i.e., Chapters 4-6) on 

mainly students’ learning processes. Chapters 4 and 5 focus on students’ approaches to coordinate 

their group work, and students’ interaction and knowledge construction processes during 

collaboration in view of solving the open-ended task. In addition, the educational intervention in 

Chapter 6 focuses on engendering seven enactment processes (i.e., produce artifacts that meet 

high standards, summarize key ideas, negotiation, pace aligning actions, students experience a 

safe structure, students experience autonomy, and students experience a sense of community) in 

view of achieving the cognitive, behavioral, and affective learning outcomes. This is definitely 

important, because to investigate if the course design works, it is necessary to explore what 

enactment processes need to be engendered to yield the learning outcomes, and how and why the 
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design features contribute to these enactment processes (Sandoval, 2014). Although the focus in 

this dissertation is predominantly on students' processes, Chapter 6 also tests the plausibility of 

the influence of the enactment processes on the learning outcomes (i.e., cognitive, behavioral, and 

affective outcomes). However, further research, or a next iteration of field testing in the 

educational design research cycle, should aim to measure the learning outcomes and the relation 

between the enactment processes and the learning outcomes in detail. This could, for instance, be 

done by including knowledge tests or measuring specific motivational beliefs through pre- and 

posttests. 

A fourth limitation concerns the fact that the course design under investigation has been 

conducted and tested in only one course (i.e., psycho-pedagogical competence, in the second year 

of teacher training for hands-on adult learners) with two different student cohorts (i.e., the first 

cohort was enrolled in the course during the academic year 2015-2016, and the second cohort 

was enrolled in the course during the academic year 2016-2017). In this specific context, this 

means that the course design was tested with (and suits the needs of) learners that are novices 

regarding accomplishing open-ended tasks in blended learning environments. Consequently, no 

suggestions can be done with regard to how to diminish or scaffold the supportive features when 

students become more competent in accomplishing open-ended tasks. Further research is 

therefore recommended that provides more understanding on how to scaffold the supportive 

features of the course design on a longer term. In other words, longitudinal research should 

investigate how support can be calibrated and faded as students become more familiar with and 

competent in accomplishing open-ended tasks in blended learning environments (Puntambekar 

& Hübscher, 2005). This kind of longitudinal research not only provides information about how 

to adjust instruction, but also illustrates changes in student competences over time (Cohen, 

Manion, & Morrison, 2007) such as changes in self-regulation skills. 

A fifth limitation is that while we developed and studied blended learning designs 

particularly supportive for hands-on adult learners, we did not directly measure what the most 

typical or general competences of these hands-on adult learners are (e.g., motivation profiles, self-

regulation skills). To develop educational interventions that meet hands-on adult learners’ needs, 

we relied on previous research in the field, practitioners’ experiences (e.g., Chapter 2), and the 

researcher’s experiences gained during participation in several teacher training courses and by 

formal and informal interviews with students and teachers. However, we agree with Dubeau, 

Plante, and Frenay (2017) that further research could be useful to map hands-on adult learners 

typical competences with more empirical and objective data (see e.g., Vanslambrouck, Zhu, 

Lombaerts, Philipsen, & Tondeur, 2018). 
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A sixth limitation relates to the iterative nature of educational design research. Although 

two iterations of design, development, implementation, and evaluation have been conducted, 

more iterations of revision and field testing would be beneficial. For instance, more iterations 

should be carried out to further optimize the course design, and test how the course design yields 

the intended enactment processes and learning outcomes in multiple and similar class groups. As 

educational design research is a long-term and intensive research approach, and there is always 

room for improvements in the design or the evaluation (Anderson & Shattuck, 2012; Herrington, 

Mckenney, Reeves, & Oliver, 2007), further research can address this limitation by continuing this 

educational design research project and/or making further revisions to the blended learning 

design for implementing open-ended tasks. Several concrete suggestions for such future research 

are already discussed in this section (e.g., focus on longitudinal research, focus on learning 

outcomes). 

Finally, a last remark has to be made regarding the joint role of the researcher as both co-

designer and researcher in educational design research (McKenney & Reeves, 2012). This joint 

role is not problematic in itself, but it does entail a disadvantage that needs to be acknowledged. 

In particular, Barab and Squire (2004) argue that “if a researcher is intimately involved in the 

conceptualization, design, development, implementation, and researching of a pedagogical 

approach, then ensuring that researchers can make credible and trustworthy assertions is a 

challenge (p. 10).” However, we believe that we have overcome this challenge through several 

actions. First, the researcher never took the role as teacher, and acted as an observer during the 

implementation of the course design. Second, the analyses of the qualitative data in Chapters 2, 3, 

4 and 5 were checked for reliability by involving an independent coder in the coding process, and 

all analyses (in all chapters) were performed on the basis of transparent and clearly outlined 

coding schemes. Third, the credibility and trustworthiness of the assumptions and the data 

analyses was also increased by triangulating different data sources (see e.g., Chapters 4 and 6). 

For these reasons, we believe that the credibility and trustworthiness of the research has been 

safeguarded. Furthermore, this joint role of the researcher has also a number of advantages. First, 

this advanced the research validity, as the joint role made it possible to get detailed insights and 

often deeper and sharper understanding of the aspects of the design, the underlying assumptions, 

and the research context (Anderson & Shattuck, 2012; McKenney & Reeves, 2012). Second, we 

agree with McKenney and Reeves (2012) that “the critical researcher can see, for example, how 

well instruments are measuring the phenomenon they were intended to measure. The need and 

opportunities for making methodological adjustments may be more apparent to someone who 

deeply understands both the design intentions and the research goals (p. 150).” To put it briefly, 

we want to emphasize that we are aware of the possible limitations of the joint role of the 
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researcher, but we are confident that we took appropriate action and tackled these limitations 

carefully in order to especially benefit from the advantages of the joint role of the researcher.  

6. Final conclusion 

The main goal of this dissertation was to identify how a blended learning environment can be 

designed that is particularly supportive to hands-on adult learners. As such, the research 

presented in this dissertation focused on the design, construction, and evaluation of a blended 

learning design to support hands-on adults learners. Two studies were conducted to map the 

current educational situation related to blended learning designs for hands-on adult learners: 

Chapters 2 and 3. Chapter 2 focused on the specific context in which most of the studies are 

conducted: hands-on adult learners enrolled in teacher training to become vocational or technical 

secondary school teachers. This study provided insight in how teachers differentiate instruction 

to support hands-on adult learners and distinguishes three distinct profiles regarding how 

teachers think about designing blended learning for hands-on adult learners. Chapter 3 is a 

literature review that focused on the context of blended learning. After articulating four key 

challenges to the design of blended learning (i.e., incorporating flexibility, stimulating social 

interaction, facilitating students’ learning processes, and fostering an affective learning climate), 

this study focused on how these four key challenges were addressed in the literature.  

These two studies (Chapters 2 and 3) served as a basis to inform the construction of a 

blended learning design that was tested through two iterations of design research, of which the 

results are reported in three empirical studies (Chapters 4, 5 and 6). The course design was 

designed and developed together with the teacher of the course. Students had to engage in an 

open-ended task, which means that they had an active role to solve authentic problems by 

generating, examining, sharing, and using knowledge in small groups, while the teacher facilitated 

and supported their learning (Boelens, McKenney, De Wever, under review). The final course 

design was established through two iterations of field testing in an authentic setting. In other 

words, a first version of the course design was implemented, evaluated, and revised based on the 

perspectives of the teacher, the researcher, and the students, after which the second version of 

the course design was implemented and evaluated. This ensures that the course design is feasible 

and sustainable, and the results can be generalized to our specific research context: hands-on 

adult learners who aim to become secondary school teachers.  

Both Chapters 4 and 5 focused on students’ collaboration process during the course 

design. Chapter 4 illustrated how students plan their work both in terms of time planning and 

aligning their pace with each other, and in terms of deciding how their group will tackle the task 

(i.e., group work coordination approach). The results showed that students may need more 
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support from the teacher to align their pace and to adopt an efficient group work coordination 

approach. Consequently, we dealt with these findings in the second iteration of field testing by the 

implementation of an individual idea generation task and the provision of intermediate deadlines 

and reminders. In addition, the teacher was provided with a guide to facilitate students’ 

interaction during collaboration. The results in Chapter 5 made visible, with empirical examples, 

how teacher support contributed to more productive student interaction.  

Finally, Chapter 6 identified seven core design features that are of importance to support 

hands-on adults’ learning in open-ended tasks. These supportive design features are: materials 

such as (1) worked examples and (2) process worksheets, tasks that include (3) an individual idea 

generation task and (4) assessing the reliability of sources, activity structures such as (5) the 

provision of intermediate deadlines and reminders, and practices and norms that (6) create the 

expectation toward students to take charge of their own learning process on the one hand, and 

(7) are characterized by collaboration, support, and access to each other’s expertise on the other 

hand. To conclude, this dissertation provides an important contribution and promising future 

avenues on studying blended learning designs for hands-on adult learners.  



Chapter 7 

257 

References 

Anderson, T., & Shattuck, J. (2012). Design-Based Research: A Decade of Progress in Education 

Research? Educational Researcher, 41(1), 16–25. 

http://doi.org/10.3102/0013189X11428813 

Ausburn, L. J. (2004). Course design elements most valued by adult learners in blended online 

education environments: an American perspective. Educational Media International, 41(4), 

327–337. http://doi.org/10.1080/0952398042000314820 

Barab, S., & Squire, K. (2004). Design-Based Research: Putting a Stake in the Ground. Journal of the 

Learning Sciences, 13(1), 1–14. http://doi.org/10.1207/s15327809jls1301_1 

Barnard, L., Lan, W. Y., To, Y. M., Paton, V. O., & Lai, S.-L. (2009). Measuring self-regulation in online 

and blended learning environments. The Internet and Higher Education, 12(1), 1–6. 

http://doi.org/10.1016/j.iheduc.2008.10.005 

Boelens, R., De Wever, B., & Voet, M. (2017). Four key challenges to the design of blended learning: 

A systematic literature review. Educational Research Review, 22, 1–18. 

http://doi.org/10.1016/j.edurev.2017.06.001 

Boelens, R., De Wever, B., & McKenney, S. (under review). Conjecture mapping to support hands-

on adult learners in open-ended tasks. Journal of the Learning Sciences. 

Boelens, R., Voet, M., & De Wever, B. (2018). The design of blended learning in response to student 

diversity in higher education: Instructors’ views and use of differentiated instruction in 

blended learning. Computers & Education, 120, 197–212. 

http://doi.org/10.1016/j.compedu.2018.02.009 

Boelens, R., Voet, M., & De Wever, B. (under review). Vier didactische aandachtspunten om 

blended leren effectief in te zetten. 

Cohen, L., Manion, L., & Morrison, K. (2007). Research Methods in Education (Sixth edit). London 

and New York: Routledge. http://doi.org/10.1111/j.1467-8527.2007.00388_4.x 

Damşa, C. I., & Nerland, M. (2016). Student Learning Through Participation in Inquiry Activities: 

Two Case Studies in Teacher and Computer Engineering Education. Vocations and Learning, 

9(3), 275–294. http://doi.org/10.1007/s12186-016-9152-9 



General discussion and conclusion 

258 

de Bruijn, E., & Leeman, Y. (2011). Authentic and self-directed learning in vocational education: 

Challenges to vocational educators. Teaching and Teacher Education, 27(4), 694–702. 

http://doi.org/10.1016/j.tate.2010.11.007 

De Vlaamse Regering. (2018). Ontwerp van decreet betreffende de uitbouw van de 

graduaatsopleidingen binnen de hogescholen en de versterking van de lerarenopleidingen 

binnen de hogescholen en universiteiten. 

Druin, A. (2002). The role of children in the design of new technology, Behaviour & Infirmation 

Technology. Behaviour & Information Technology, 21(1), 1–25. 

Dubeau, A., Plante, I., & Frenay, M. (2017). Achievement Profiles of Students in High School 

Vocational Training Programs. Vocations and Learning, 10(1), 101–120. 

http://doi.org/10.1007/s12186-016-9163-6 

Dziuban, C. D., Graham, C. R., Moskal, P. D., Norberg, A., & Sicilia, N. (2018). Blended learning: the 

new normal and emerging technologies. International Journal of Educational Technology in 

Higher Education, 15(3). http://doi.org/10.1186/s41239-017-0087-5 

Dziuban, C. D., Hartman, J. L., & Mehaffy, G. L. (2014). Blending it all together. In A. G. Picciano, C. 

D. Dziuban, & C. R. Graham (Eds.), Blended learning: research perspectives. Volume 2. (pp. 325–

337). New York and London: Routledge. 

Elen, J., & Lowyck, J. (1998). Students’ views of the efficiency of instruction: An exploratory survey 

of the instructional metacognitive knowledge of university freshmen. Higher Education, 36, 

231–252. 

Elen, J., & Lowyck, J. (1999). Metacognitive Instructional Knowledge: Cognitive Mediation and 

Instructional Design. Journal of Structural Learning & Intelligent Systems, 13(3/4), 145. 

Retrieved from 

http://search.ebscohost.com/login.aspx?direct=true&db=pbh&AN=4893954&lang=es&site

=ehost-live 

Entwistle, N. J. (1991). Approaches to learning and perceptions of the learning environment - 

Introduction to the Special Issue. Higher Education, 22(3), 201–204. 

http://doi.org/10.1007/BF00132287 

Erkens, G., Jaspers, J., Prangsma, M., & Kanselaar, G. (2005). Coordination processes in computer 

supported collaborative writing. Computers in Human Behavior, 21(3), 463–486. 

http://doi.org/10.1016/j.chb.2004.10.038 



Chapter 7 

259 

European Commission. (2013). Supporting teacher educators for better learning outcomes. 

Education and Training. Retrieved from 

http://ec.europa.eu/education/policy/school/doc/support-teacher-educators_en.pdf 

Graham, C. R., Henrie, C. R., & Gibbons, A. S. (2014). Developing models and theory for blended 

learning research. In A. G. Picciano, C. D. Dziuban, & C. R. Graham (Eds.), Blended learning: 

Research perspectives (Volume 2, pp. 13–33). New York: Routledge. 

Gunawardena, C. N., Lowe, C. A., & Anderson, T. (1997). Analysis of a global online debate and the 

development of an interaction analysis model for examining social construction of knowledge 

in computer conferencing. Journal of Educational Computing Research, 17(4), 397–431. 

http://doi.org/10.2190/7MQV-X9UJ-C7Q3-NRAG 

Hämäläinen, R., De Wever, B., Malin, A., & Cincinnato, S. (2015). Education and working life: VET 

adults’ problem-solving skills in technology-rich environments. Computers and Education, 88, 

38–47. http://doi.org/10.1016/j.compedu.2015.04.013 

Hattie, J. A. C. (2003). Teachers make a difference, what is the research evidence? In The building 

teacher quality: what does the research tell us, ACER Research Conference. Melbourne. 

Retrieved from http://research.acer.edu.au/research_conference_2003/4/ 

Herrington, J., Mckenney, S., Reeves, T., & Oliver, R. (2007). Design-based research and doctoral 

students: Guidelines for preparing a dissertation proposal. In World Conference on 

Educational Multimedia, Hypermedia and Telecommunications (EDMEDIA) (Vol. 1, pp. 4089–

4097). Vancouver: Association for the Advancement of Computing in Education (AACE). 

Retrieved from http://researchrepository.murdoch.edu.au/6762/ 

Hmelo-Silver, C. E., Duncan, R. G., & Chinn, C. A. (2007). Scaffolding and Achievement in Problem-

Based and Inquiry Learning: A Response to Kirschner, Sweller, and Clark (2006). Educational 

Psychologist, 42(2), 99–107. http://doi.org/10.1080/00461520701263368 

Jossberger, H., Brand-Gruwel, S., van de Wiel, M. W. J., & Boshuizen, H. P. A. (2015). Teachers’ 

Perceptions of Teaching in Workplace Simulations in Vocational Education. Vocations and 

Learning, 8(3), 287–318. http://doi.org/10.1007/s12186-015-9137-0 

Kaendler, C., Wiedmann, M., Rummel, N., & Spada, H. (2014). Teacher competencies for the 

implementation of collaborative learning in the classroom: A framework and research review. 

Educational Psychology Review, 27(3), 505–536. http://doi.org/10.1007/s10648-014-9288-

9 



General discussion and conclusion 

260 

Kelchtermans, G., Smith, K., & Vanderlinde, R. (2018). Towards an ‘international forum for teacher 

educator development’: an agenda for research and action. European Journal of Teacher 

Education, 41(1), 120–134. http://doi.org/10.1080/02619768.2017.1372743 

Kirschner, P. A. (2015). Do we need teachers as designers of technology enhanced learning? 

Instructional Science, 43(2), 309–322. http://doi.org/10.1007/s11251-015-9346-9 

Könings, K. D., Brand-Gruwel, S., & van Merriënboer, J. J. G. (2005). Towards more powerful 

learning environments through combining the perspectives of designers, teachers, and 

students. The British Journal of Educational Psychology, 75, 645–660. 

http://doi.org/10.1348/000709905X43616 

Könings, K. D., Brand-Gruwel, S., & van Merriënboer, J. J. G. (2007). Teachers’ perspectives on 

innovations: Implications for educational design. Teaching and Teacher Education, 23(6), 

985–997. http://doi.org/10.1016/j.tate.2006.06.004 

Könings, K. D., & McKenney, S. (2017). Participatory design of (built) learning environments. 

European Journal of Education, 52(3), 247–252. http://doi.org/10.1111/ejed.12232 

Könings, K. D., Seidel, T., & van Merriënboer, J. J. G. (2014). Participatory design of learning 

environments: integrating perspectives of students, teachers, and designers. Instructional 

Science, 42(1), 1–9. http://doi.org/10.1007/s11251-013-9305-2 

Lynch, R., & Dembo, M. (2004). The Relationship between Self-Regulation and Online Learning in 

a Blended Learning Context. International Review of Research in Open and Distance Learning, 

5(2), 1–16. Retrieved from http://www.irrodl.org/index.php/irrodl/article/view/189/799 

Mayordomo, R. M., & Onrubia, J. (2015). Work coordination and collaborative knowledge 

construction in a small group collaborative virtual task. The Internet and Higher Education, 

25, 96–104. http://doi.org/10.1016/j.iheduc.2015.02.003 

McKenney, S., & Reeves, T. C. (2012). Conducting educational design research. London: Routledge. 

McKenney, S., & Reeves, T. C. (2018). Conducting educational design research (2nd ed.). London: 

Routledge. 

Mishra, P., & Koehler, M. J. (2006). Technological Pedagogical Content Knowledge: A Framework 

for Teacher Knowledge. Teachers College Record, 108(6), 1017–1054. 

http://doi.org/10.1111/j.1467-9620.2006.00684.x 



Chapter 7 

261 

Montrieux, H., Raes, A., & Schellens, T. (2017). ‘The best app is the teacher’ Introducing classroom 

scripts in technology-enhanced education. Journal of Computer Assisted Learning, 33(3), 267–

281. http://doi.org/10.1111/jcal.12177 

Onrubia, J., & Engel, A. (2012). The role of teacher assistance on the effects of a macro-script in 

collaborative writing tasks. International Journal of Computer-Supported Collaborative 

Learning, 7(1), 161–186. http://doi.org/10.1007/s11412-011-9125-9 

Ormel, B. J. B., Pareja Roblin, N. N., McKenney, S. E., Voogt, J. M., & Pieters, J. M. (2012). Research–

practice interactions as reported in recent design studies: still promising, still hazy. 

Educational Technology Research and Development, 60(6), 967–986. 

http://doi.org/10.1007/s11423-012-9261-6 

Osguthorpe, R. T., & Graham, C. R. (2003). Blended learning environments: Definitions and 

directions. The Quarterly Review of Distance Education, 4(3), 227–233. 

Puntambekar, S., & Hübscher, R. (2005). Tools for Scaffolding Students in a Complex Learning 

Environment : What Have We Gained and What Have We Missed? Educational Psychologist, 

40(1), 1–12. Retrieved from 

https://pdfs.semanticscholar.org/553a/2d5453f69c00da4c6ebda5aeabb20210da42.pdf 

Puttick, G., Bernstein, D., & Edwards, T. (2018). A girl scout program focused on energy 

conservation. Educational Designer, 3(10), 1–27. Retrieved from 

http://educationaldesigner.org/ed/volume3/issue10/article37/ 

Räisänen, M., Postareff, L., & Lindblom-Ylänne, S. (2016). University students’ self- and co-

regulation of learning and processes of understanding: A person-oriented approach. Learning 

and Individual Differences, 47, 281–288. http://doi.org/10.1016/j.lindif.2016.01.006 

Reigeluth, C. M., & Merrill, M. D. (1979). Classes of Instructional Variables. Educational Technology, 

19(3), 5–24. Retrieved from http://www.jstor.org/stable/44421327 

Sandoval, W. A. (2014). Conjecture Mapping: An Approach to Systematic Educational Design 

Research. Journal of the Learning Sciences, 23(1), 18–36. 

http://doi.org/10.1080/10508406.2013.778204 

Tack, H. (2017). Towards a better understanding of teacher educators’ professional development: 

Theoretical and empirical insight into their researcherly disposition. Ghent University. 



General discussion and conclusion 

262 

van Leeuwen, A., Janssen, J., Erkens, G., & Brekelmans, M. (2014). Supporting teachers in guiding 

collaborating students: Effects of learning analytics in CSCL. Computers & Education, 79, 28–

39. http://doi.org/10.1016/j.compedu.2014.07.007 

Vanslambrouck, S., Zhu, C., Lombaerts, K., Philipsen, B., & Tondeur, J. (2018). Students’ motivation 

and subjective task value of participating in online and blended learning environments. 

Internet and Higher Education, 36(September 2017), 33–40. 

http://doi.org/10.1016/j.iheduc.2017.09.002 

Vermunt, J. D., & Verloop, N. (1999). Congruence and friction between learning and teaching. 

Learning and Instruction, 9, 257–280. http://doi.org/10.1016/S0959-4752(98)00028-0 

Wanner, T., & Palmer, E. (2015). Personalising learning: exploring student and teacher 

perceptions about flexible learning and assessment in a flipped university course. Computers 

& Education, 88, 354–369. http://doi.org/10.1016/j.compedu.2015.07.008 

Watson, J. (2008). Blended Learning: The Convergence of Online and Face-to-Face Education. 

Promising practices in online learning (Vol. 572). North American Council for Online Learning. 

Retrieved from https://goo.gl/6AGpNP 

Wozniak, H. (2015). Conjecture mapping to optimize the educational design research process The 

educational problem and research context : Transition to online. Australasian Journal of 

Educational Technology, 31(5), 597–612. 

 



 

 
 





 

 
 

 

 

 

 

 

 

 

 

 
Nederlandstalige samenvatting 

(Dutch summary) 

 

 

 





Nederlandstalige samenvatting 

267 

Nederlandstalige samenvatting (Dutch summary) 

Het bestuderen van blended leeromgevingen voor praktijkgerichte 

volwassen cursisten 

1. Inleiding 

Veel centra voor volwassenenonderwijs (CVO) die formele studieprogramma’s aanbieden zijn 

momenteel op zoek naar verschillende manieren om hun programma’s en cursussen in blended 

learning te organiseren (Spring, Graham, & Hadlock, 2016). Hoewel blended learning diverse 

vormen kan aannemen, hebben blended leeromgevingen allemaal gemeen dat ze online instructie 

combineren met face-to-face instructie (Osguthorpe & Graham, 2003). Dit houdt in dat lesgevers 

experimenteren met het vinden van een weloverwogen combinatie van online en face-to-face 

instructie met als doel het leerproces van studenten te stimuleren en ondersteunen (Boelens, Van 

Laer, De Wever, & Elen, 2015; Dziuban, Graham, Moskal, Norberg, & Sicilia, 2018). De online 

component van blended learning biedt studenten flexibiliteit in termen van tijd, door het gebruik 

van asynchrone communicatie, en in termen van plaats, aangezien studenten niet steeds in het 

klaslokaal aanwezig hoeven te zijn (Osguthorpe & Graham, 2003). Bijgevolg hebben studenten 

vaak een grotere verantwoordelijkheid voor en autonomie over hun eigen leerproces, omdat ze 

meer zelfstandig moeten werken en minder sturing zullen krijgen en voelen van de lesgever 

(Moskal, Dziuban, & Hartman, 2013). Gezien deze grotere verantwoordelijkheid en autonomie, 

lijkt de blended learning aanpak vooral geschikt voor hoog presterende studenten (Owston, York, 

& Murtha, 2013) of voor studenten met goede zelfregulerende vaardigheden (Barnard, Lan, To, 

Paton, & Lai, 2009). Voor anderen kan deze benadering minder geschikt zijn, bijvoorbeeld voor 

studenten die moeilijkheden vertonen in het managen van hun tijd (McDonald, 2014) of studenten 

die weinig vertrouwen in zichzelf hebben om te slagen in een blended learning cursus (Lynch & 

Dembo, 2004). 

Studenten voor wie een grote mate van autonomie problematisch kan zijn, bijvoorbeeld 

door het gebrek aan zelfregulerende vaardigheden, worden beschouwd als kwetsbare studenten 

wat betreft blended learning (Barnard et al., 2009). Een dergelijke kwetsbare studentengroep met 

betrekking tot de implementatie van blended learning zijn bijvoorbeeld volwassen cursisten met 

een achtergrond in het beroeps- of technisch secundair onderwijs. Deze cursisten worden ook 

hands-on of praktijkgerichte volwassen cursisten genoemd. In het kader van dit proefschrift ligt 

de focus op hands-on volwassen cursisten (bv. bakker, elektricien, kapper) die zijn ingeschreven 

in het volwassenenonderwijs om een diploma van leraar te behalen. Deze doelgroep werd naar 

voren geschoven door de lesgevers en de directie van verschillende CVO’s in Vlaanderen (Boelens, 
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Voet, & De Wever, 2018) en de onderzoeksliteratuur (Hämäläinen, De Wever, Malin, & Cincinnato, 

2015; Tsai & Shen, 2009) als een uitdagende groep met betrekking tot het ontwerpen van blended 

leeromgevingen. Verschillende redenen werden hiervoor genoemd: hands-on volwassen 

cursisten hebben mogelijks een gebrek aan vaardigheden om hun leren zelf te reguleren 

(Jossberger, Brand-Gruwel, van de Wiel, & Boshuizen, 2015; Tsai & Shen, 2009), zijn weinig 

bekend met, en geen voorstander van, het zelfstandig verwerven en verwerken van leerinhouden 

(Boelens et al., 2018; Smith, 2001), en ondervinden meer problemen met het gebruik van 

technologie voor het leren (i.e. gebruik maken van computer, internet en leerplatform) (Boelens 

et al., 2018; Hämäläinen et al., 2015). 

Om effectieve blended leeromgevingen voor hands-on volwassen cursisten te ontwerpen, 

moet een balans gevonden worden tussen enerzijds autonomie en eigenaarschap van de 

studenten, en anderzijds voldoende begeleiding en sturing van de lesgever om de studenten te 

ondersteunen (Hämäläinen et al., 2015; Räisänen, Postareff, & Lindblom-Ylänne, 2016). Daarom 

moet onderzoek zich focussen op de vraag welke ondersteunende maatregelen of 

ontwerpkenmerken het meest geschikt zijn om het leren van hands-on volwassen cursisten te 

stimuleren en te ondersteunen in een blended leeromgeving (Ausburn, 2004; Ertmer & Newby, 

2008). Dit soort onderzoek kan lesgevers in de toekomst helpen bij het ontwerpen van blended 

leeromgevingen die aansluiten bij de behoeften van hands-on volwassen cursisten (Owston et al., 

2013). Onderzoek dat zich richt op hands-on volwassen cursisten is echter schaars, wat ertoe 

heeft geleid dat weinig bekend is over hoe adequate begeleiding en ondersteuning kan worden 

ingebed in een blended leeromgeving om het leren van deze kwetsbare studenten te 

ondersteunen en bevorderen (Damşa & Nerland, 2016). 

Het hoofddoel van dit proefschrift is om zowel theoretisch als empirisch te identificeren 

hoe blended leeromgevingen kunnen worden ontworpen die het leren van hands-on volwassen 

cursisten ondersteunen, zodat zij de specifieke leertaken kunnen volbrengen en de doelen van de 

cursus kunnen behalen. Dit is belangrijk, aangezien lesgevers en onderwijskundig ontwerpers 

geen gevalideerd ontwerpkader hebben dat hen helpt bij het ontwerpen van blended 

leeromgevingen die tegemoetkomen aan de noden van hands-on volwassen cursisten. 

De algemene introductie van dit proefschrift (hoofdstuk 1) biedt een literatuuroverzicht 

met betrekking tot het onderzoeksthema. Meer specifiek worden de context van het 

volwassenenonderwijs en de specifieke leerkenmerken van hands-on volwassen cursisten 

beschreven, samen met het gebrek aan aandacht in de literatuur om deze studenten te 

ondersteunen in onderwijscontexten. Vervolgens wordt blended learning gedefinieerd, en wordt 

geduid op het gebrek aan een raamwerk dat kan worden gebruikt om blended leeromgevingen te 
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beschrijven en te ontwerpen. Het literatuuroverzicht eindigt met de vaststelling dat bij het 

ontwerpen van blended learning de focus vaak ligt op de technologie in plaats van op het leren 

van de studenten, wat pleit voor meer evidence-based (i.e., gebaseerd op gegevens/bewijs uit 

wetenschappelijk onderzoek) blended leeromgevingen die duidelijk de pedagogische 

ontwerpkenmerken beschrijven die het leren van studenten ondersteunen. Voortbouwend op dit 

literatuuroverzicht worden het hoofddoel van dit proefschrift en drie specifieke 

onderzoeksuitdagingen (zie hoofdstuk 1) geschetst die hebben geleid tot de onderzoeksdoelen en 

het onderzoeksontwerp. 

2. Onderzoeksdoelen, -context en -aanpak  

2.1 Onderzoeksdoelen 

Het hoofddoel van dit proefschrift was om zowel theoretisch als empirisch te identificeren hoe 

blended leeromgevingen kunnen worden ontworpen die het leren van hands-on volwassen 

cursisten ondersteunen. Drie onderzoeksdoelen (OD) werden geformuleerd: 

OD 1 Het identificeren van initiële ontwerpvereisten en ontwerpvoorstellen voor blended 

leeromgevingen die tegemoet komen aan de behoeften van hands-on volwassen cursisten 

op basis van de praktijken en opvattingen van lesgevers. 

OD 2 Het identificeren van ontwerpvereisten en ontwerpvoorstellen voor blended 

leeromgevingen op basis van de onderzoeksliteratuur. 

OD 3 Bestuderen welke ontwerpkenmerken van blended leeromgevingen in het bijzonder 

ondersteunend zijn voor hands-on volwassen cursisten om de beoogde leerprocessen en 

leeruitkomsten te ontlokken. 

2.2 Onderzoekscontext 

Het onderzoek dat werd uitgevoerd in het kader van dit proefschrift is gesitueerd binnen het ALO-

project (Adult Learners Online, zie ook: www.iwt-alo.be), gericht op het verbeteren van de 

kwaliteit van online en blended learning in formele volwasseneneducatie en voorgezet 

beroepsonderwijs en –opleiding. Bijgevolg zijn alle studies in dit proefschrift, met uitzondering 

van hoofdstuk 3 dat tevens de context van het hoger onderwijs omvat, gesitueerd in de context 

van het volwassenenonderwijs. 

Het onderzoek dat wordt gepresenteerd in de hoofdstukken 2, 4, 5 en 6 werd uitgevoerd 

in de context van de lerarenopleiding in Vlaanderen, die (onder andere) wordt georganiseerd 

door de CVO’s. De focus ligt op de lerarenopleidingen die cursisten met minstens een lagere graad 

van het beroeps- of technisch secundair onderwijs voorbereiden om leraar te worden in het 
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secundair onderwijs. Met andere woorden, dit proefschrift richt zich op hands-on volwassen 

cursisten, of studenten met praktische kennis en vaardigheden (bv. bakker, kapper, elektricien), 

die technische of praktijkvakken willen geven in het beroeps- of technisch secundair onderwijs.  

2.3 Onderzoeksaanpak 

Om het hoofddoel van dit proefschrift en de voorgestelde onderzoeksdoelen te verwezenlijken, 

werden de opeenvolgende studies of hoofdstukken in dit proefschrift uitgevoerd in het kader van 

onderwijskundig ontwerponderzoek (zie ook: Barab & Squire, 2004; McKenney & Reeves, 2012). 

Onderwijskundig ontwerponderzoek heeft als doel het genereren van nieuwe theorieën, 

artefacten en praktijken die het leren en onderwijzen in een authentieke omgeving verklaren en 

beïnvloeden (Barab & Squire, 2004). Met betrekking tot het uitvoeren van onderwijskundig 

ontwerponderzoek presenteren McKenney en Reeves (2012) een generiek model dat bestaat uit 

drie fasen in een iteratieve structuur, namelijk: analyse en exploratie, ontwerp en constructie, en 

evaluatie en reflectie. Dit generieke model laat zien dat onderwijskundig ontwerponderzoek 

verloopt via drie fasen, die elk interactie met de praktijk omvatten. Daarenboven draagt het 

onderzoek dat wordt uitgevoerd in iedere fase direct of indirect bij aan de productie van 

theoretisch inzicht en de ontwikkeling van een interventie. Deze interventie ontwikkelt zich 

verder doorheen verschillende iteraties of verschillende rondes van implementatie, evaluatie en 

revisie in de authentieke context (McKenney & Reeves, 2012). Het volgende deel van deze 

samenvatting geeft een korte beschrijving van hoe de vijf studies in dit proefschrift werden 

opgezet binnen de benadering van onderwijskundig ontwerponderzoek, de onderzoeksaanpak 

die werd gekozen om elke afzonderlijke studie uit te voeren, en de belangrijkste resultaten.  

3. Overzicht van de afzonderlijke studies en de belangrijkste resultaten 

De eerste empirische studie (hoofdstuk 2) bevindt zich in de analyse en exploratie fase, en dient 

OD 1. Een eerste oriëntatie in de specifieke onderzoekscontext leidt ertoe om initiële 

ontwerpvereisten en ontwerpvoorstellen te identificeren, waarna in een volgende fase de 

ontwerpvereisten en -voorstellen geoptimaliseerd kunnen worden op basis van een meer 

gefocuste analyse van de literatuur (zie hoofdstuk 3). Deze eerste oriëntatie bestond eruit de 

huidige praktijken en opvattingen van lesgevers te onderzoeken. Bijgevolg werden 

semigestructureerde interviews afgenomen met 20 lesgevers die werken met hands-on 

volwassen cursisten in twee CVO’s. Deze studie situeert hands-on volwassen cursisten tegenover 

cursisten met een diploma hoger onderwijs en identificeert eerst hoe lesgevers in de praktijk hun 

instructie differentiëren naargelang de samenstelling van de klasgroep. Hiervoor baseert de 

studie zich op een raamwerk dat vier componenten onderscheidt: inhoud, proces, product, en 

affect. Eén extra component wordt afgeleid uit de empirische data: ICT ondersteuning. Ten tweede 
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wordt een typologie ontwikkeld met betrekking tot de opvattingen die lesgevers hebben over het 

ontwerpen van blended leeromgevingen die tegemoet komen aan de noden van hands-on 

volwassen cursisten. Een onderscheid wordt gemaakt tussen drie profielen: (1) het onverschillig 

profiel, (2) het aanpassing profiel, en (3) het transformatie profiel. Elk profiel schetst een andere 

kijk op wat moet worden bereikt om tegemoet te komen aan de behoeften van hands-on 

volwassen cursisten in blended leeromgevingen, en hoe dit kan worden gedaan. Ten derde blijken 

de waargenomen verschillen tussen de individuele lesgevers gerelateerd te zijn aan de organisatie 

en het specifieke traject waarin zij werkzaam zijn. Het aantal online activiteiten in een bepaald 

traject lijkt bijvoorbeeld een invloed te hebben op het profiel van de lesgevers: hoe meer online 

activiteiten, hoe meer kans dat de lesgevers een transformatie profiel aannemen (i.e. lesgevers die 

geloven dat blended leeromgevingen op een verschillende manier ontworpen moeten worden 

voor hands-on volwassen cursisten dan voor cursisten met een diploma hoger onderwijs). 

De tweede studie (hoofdstuk 3) situeert zich in de tweede fase van onderwijskundig 

ontwerponderzoek: ontwerp en constructie, en dient OD 2. De eerste stap naar een doordachte 

interventie is het in kaart brengen en verkennen van mogelijke oplossingen voor het probleem 

(McKenney & Reeves, 2012). Bijgevolg werd een systematisch literatuuronderzoek uitgevoerd om 

ontwerpvereisten en ontwerpvoorstellen voor blended leeromgevingen te identificeren. 

Hoofdstuk 3 presenteert eerst een raamwerk dat vier belangrijke uitdagingen beschrijft voor het 

ontwerpen van blended learning: (1) het inbouwen van flexibiliteit, (2) het stimuleren van 

interactie, (3) het bevorderen van studenten hun leerprocessen, en (4) het aanmoedigen van een 

affectief leerklimaat. Nadien worden 20 studies die een blended leeromgeving presenteren, 

geanalyseerd om te onderzoeken en een overzicht te geven van hoe zij omgaan met deze vier 

belangrijke uitdagingen. De resultaten laten zien dat weinig studies de mogelijkheid geven aan 

studenten om controle te hebben over de realisatie van de blend. Sociale interactie wordt over het 

algemeen gestimuleerd door middel van een face-to-face bijeenkomst in het begin van de cursus, 

terwijl personalisatie en het monitoren van studenten hun vorderingen in het leerproces vaak 

worden georganiseerd via online activiteiten. Ten slotte wordt er weinig aandacht besteed aan 

instructieactiviteiten die een affectief leerklimaat bevorderen. 

Na het in kaart brengen van mogelijke oplossingen voor het probleem (OD 1 en OD 2), is 

de tweede stap in de ontwerp- en constructiefase het construeren van de onderwijskundige 

interventie of, in het kader van dit proefschrift, het cursusontwerp dat een blended leeromgeving 

weerspiegelt (McKenney & Reeves, 2012). Om een onderwijskundige interventie te ontwikkelen 

die in een authentieke context past, werd een co-ontwerpbenadering aangenomen. Dit houdt in 

dat de lesgever van de cursus en de onderzoeker nauw samenwerken om de interventie te 

ontwerpen, realiseren, evalueren en te optimaliseren (Roschelle & Penuel, 2006). De interventie 
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heeft plaatsgevonden in de cursus psychopedagogische competentie, die georganiseerd werd in 

het tweede semester van het tweede jaar van de specifieke lerarenopleiding. Het cursusontwerp 

dat werd gerealiseerd, bestaat uit een open taak rond het onderwerp leer- en 

ontwikkelingsstoornissen. De voornaamste leerdoelen zijn: cursisten kunnen de vijf leer- of 

ontwikkelingsstoornissen herkennen, de cursisten kunnen gevolgen voor het leergedrag van 

leerlingen met een leer- of ontwikkelingsstoornis opsommen, en de cursisten kunnen de eigen 

klaspraktijk optimaliseren vanuit deze inzichten. De open taak houdt in dat studenten een actieve 

rol hebben om authentieke problemen op te lossen door het genereren, onderzoeken, delen en 

gebruiken van kennis in kleine groepen, terwijl de lesgever het leren van de cursisten ondersteunt 

(Boelens, De Wever, & McKenney, under review). Twee iteraties van ontwikkeling, implementatie 

en evaluatie van het cursusontwerp hebben plaatsgevonden. 

De derde empirische studie (hoofdstuk 4) rapporteert over de resultaten gebaseerd op 

de evaluatie van de eerste iteratie van het cursusontwerp (academiejaar 2015-2016). Negen 

hands-on volwassen cursisten hebben toen deelgenomen aan de cursus psychopedagogische 

competentie. Deze eerste interventie onderging formatieve evaluatie en de bevindingen werden 

in overweging genomen bij het herzien van de interventie voor de tweede iteratie van het 

cursusontwerp. Aangezien deze studie rapporteert over de bevindingen van de eerst iteratie van 

het cursusontwerp en bijzonder informatief is voor de volgende iteratie, bevindt deze studie zich 

in de tweede fase van ontwerponderzoek: ontwerp en constructie, en dient de studie OD 3. De focus 

van hoofdstuk 4 ligt op de evaluatie van een deel van de interventie: het samenwerkingsproces 

van de studenten. Deze studie geeft inzicht in (1) de manier waarop studenten hun tijdsplanning 

op elkaar afstemmen en beslissen over hoe de groep de groepstaak zal aanpakken en coördineren, 

en (2) de interactie die plaatsvindt tussen de studenten tijdens de groepstaak. De resultaten tonen 

aan dat de meerderheid van de groepen er niet in slaagt om op voorhand een planning op te maken 

en een aanpak om de groepstaak aan te pakken te kiezen. De planningstool die werd ingevoerd 

heeft dus niet geleid tot het beoogde studentengedrag dat inhield dat studenten de taak samen 

aanpakken en hun planning op elkaar afstemmen. Bijgevolg hebben hands-on volwassen cursisten 

meer begeleiding nodig om inzicht te krijgen in hoe ze best een groepstaak kunnen coördineren 

en hun werk inplannen. Ten slotte werd er weinig online interactie tussen de studenten 

waargenomen.  

Naast de bevindingen die gerapporteerd werden in hoofdstuk 4, heeft de eerste iteratie 

van het cursusontwerp in zijn geheel een formatieve evaluatie ondergaan door het combineren 

van de perspectieven van studenten, de leraar en de onderzoeker. Op basis van deze formatieve 

evaluatie werden verbeteringen en verfijningen doorgevoerd om het tweede en (tot nu toe) 

definitieve cursusontwerp te ontwikkelen. De tweede iteratie van het cursusontwerp is 
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geïmplementeerd tijdens het academiejaar 2016-2017. De interventie heeft opnieuw 

plaatsgevonden in de cursus psychopedagogische competentie die deel uitmaakt van de 

lerarenopleiding, en waarin tien studenten hebben deelgenomen. De effectiviteit van de 

interventie werd geëvalueerd door middel van twee studies (i.e. hoofstukken 5 en 6). Hoofdstuk 

5 werd uitgevoerd in overeenstemming met hoofdstuk 4 en focust op de evaluatie van het 

samenwerkingsproces van de studenten, terwijl hoofdstuk 6 het volledige cursusontwerp onder 

de loep neemt. Beide studies rapporteren de rationale achter de interventie, en verwerven alsook 

inzicht in het effect van de interventie op studenten hun leerprocessen en –uitkomsten. Bijgevolg 

worden deze gesitueerd in zowel de ontwerp- en constructiefase als de evaluatie- en reflectiefase 

van onderwijskundig ontwerponderzoek, en dienen zij ook OD 3. De belangrijkste resultaten van 

beide studies worden hieronder beschreven. 

De vierde empirische studie (hoofdstuk 5) rapporteert over de resultaten gebaseerd op 

de evaluatie van de tweede iteratie van het cursusontwerp en focust op het samenwerkingsproces 

van de studenten. In deze studie wordt de nadruk gelegd op de ondersteuning die door de lesgever 

(n=1) werd geboden tijdens het samenwerken om de interactie van de studenten (n=10) te 

bevorderen. Dusdanig focust de studie enerzijds op hoe studenten communiceren met elkaar om 

kennis te construeren, en anderzijds op welk soort ondersteuning van de lesgever nuttig voor hen 

is. De interactie tussen de studenten onderling en de studenten en de lesgever bestaat uit online 

forumberichten en face-to-face communicatie. De resultaten van hoofdstuk 5 suggereren dat het 

voorzien van just-in-time ondersteuning van de lesgever tijdens de samenwerking veelbelovend 

is om de interactie van hands-on volwassen cursisten tijdens de samenwerking naar een hoger 

niveau van kennisconstructie te stimuleren. Twee patronen van ondersteuning door de lesgever 

blijken effectief te zijn om de discussie van de studenten te stimuleren: geleidelijke ondersteuning 

en de advocaat van de duivel. In het patroon van geleidelijke ondersteuning begint de lesgever met 

het stellen van vragen die gerelateerd zijn aan de minder geavanceerde niveaus van 

kennisconstructie om de discussie geleidelijk aan op te voeren naar een hoger niveau van 

kennisconstructie. In het patroon van de advocaat van de duivel stelt de lesgever de uitspraken 

van de groep en de richting die de groep uitgaat in vraag.  

De vijfde empirische studie (hoofdstuk 6) presenteert een retrospectieve analyse van de 

kenmerken van het cursusontwerp die in het bijzonder ondersteunend zijn voor hands-on 

volwassen cursisten. In deze studie worden eerst het kader dat ten grondslag ligt aan de 

interventie en de ontwerpbeslissingen in detail uitgewerkt. Daarna wordt getest of en waarom de 

ontwerpkenmerken tot de bedoelde uitvoeringsprocessen (i.e. ontwerpvermoedens) en 

leerresultaten (i.e. procesvermoedens) leiden. Deze evaluatie is gebaseerd op interviews met de 

lesgever en 10 studenten, observaties van alle activiteiten tijdens de interventie, en de 
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geproduceerde artefacten tijdens de interventie. De bevindingen uit hoofdstuk 6 tonen aan dat 

vijf van de zeven uitvoeringsprocessen werden bereikt door de studenten: studenten produceren 

artefacten die aan hoge normen voldoen, studenten stemmen hun tempo en planning op elkaar af, 

studenten ervaren een veilige structuur, studenten ervaren autonomie en studenten ervaren een 

gemeenschapsgevoel. Eén uitvoeringsproces werd soms bereikt: studenten onderhandelen 

tijdens de samenwerking (zie ook hoofdstuk 5) en één uitvoeringsproces werd niet bereikt: de 

studenten vatten de belangrijkste ideeën samen. Daarnaast laten de resultaten zien dat zeven van 

de acht ontwerpkenmerken de beoogde uitvoeringsprocessen uitlokken: materialen zoals (1) 

uitgewerkte voorbeelden en (2) proces werkbladen, taken waarin studenten (3) individueel 

ideeën genereren en (4) de betrouwbaarheid van bronnen beoordelen, (5) het voorzien van 

tussentijdse deadlines en herinneringen aan de deadlines, en praktijken en normen die enerzijds 

(6) de verwachting creëren dat studenten de leiding nemen over hun eigen leerproces, en 

anderzijds (7) worden gekenmerkt door samenwerking, ondersteuning, en toegang tot elkaars 

expertise. Eén ontwerpkenmerk leek niet te functioneren zoals verwacht: een vooraf 

gestructureerde samenvattende taak (i.e. ontwerpkenmerk) leidde niet tot het samenvatten van 

de belangrijkste ideeën (i.e. uitvoeringsproces). Ten slotte leveren de uitvoeringsprocessen op 

hun beurt de beoogde leeruitkomsten op: het bereiken van de cognitieve leerdoelen, persistentie 

van studenten, en positieve overtuigingen wat betreft de motivatie. Door deze zorgvuldig 

afgestemde set van ontwerp- en procesvermoedens samen te brengen en te testen, levert 

hoofdstuk 6 een gevalideerd ontwerp- en theoretisch kader. 

4. Algemene conclusie en discussie  

De algemene discussie en conclusie (hoofdstuk 7) recapituleert de belangrijkste resultaten die 

doorheen de vorige hoofdstukken werden gepresenteerd, en relateert de hoofdstukken aan 

elkaar. Daarnaast worden ook implicaties voor theorie, praktijk en beleid beschreven.Verder 

worden de beperkingen van het proefschrift besproken en worden suggesties voor verder 

onderzoek geformuleerd. Het hoofdstuk eindigt met de conclusie dat dit proefschrift een 

belangrijke bijdrage levert met betrekking tot de vraag hoe een blended leeromgeving ontworpen 

kan worden om het leren van hands-on volwassen cursisten te ondersteunen. 
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English summary 

Studying blended learning designs for hands-on adult learners 

1. Introduction 

Many adult education institutions that offer formal learning programs are currently exploring 

different ways of organizing their programs and courses in blended learning formats (Spring, 

Graham, & Hadlock, 2016). Although blended learning environments are diverse, they all have in 

common that they combine online with face-to-face instruction (Osguthorpe & Graham, 2003). 

This implies that teachers are experimenting with finding a deliberate combination of online and 

face-to-face instruction, or pedagogical arrangements, aiming at stimulating and supporting 

student learning (Boelens, Van Laer, De Wever, & Elen, 2015; Dziuban, Graham, Moskal, Norberg, 

& Sicilia, 2018). The online component of blended learning offers flexibility for students in terms 

of time, by using asynchronous communication, and place, as students can be anywhere in the 

world and no longer have to be co-located in classrooms (Osguthorpe & Graham, 2003). 

Consequently, students have an increased responsibility for their own learning process, as they 

have to operate more independently and will experience less direction from the teacher (Moskal, 

Dziuban, & Hartman, 2013). Given this enlarged responsibility, the blended learning approach 

seems to be especially suitable for high-achieving students (Owston, York, & Murtha, 2013) or 

students with high self-regulatory skills (Barnard, Lan, To, Paton, & Lai, 2009; Lynch & Dembo, 

2004), while this approach may be less convenient for others. For instance, students lacking 

effective time management skills (McDonald, 2014) or positive self-efficacy beliefs to succeed in 

blended learning environments (Lynch & Dembo, 2004) may fall by the wayside.  

Students for whom a high amount of learner autonomy may be problematic, for instance 

due to limited self-regulatory skills, are considered as vulnerable learners with regard to blended 

learning (Barnard et al., 2009). One type of such a vulnerable student group with respect to the 

implementation of blended learning are adult learners with a background in vocational or 

technical secondary education. Within the scope of this dissertation, these students, referred to as 

hands-on adult learners, are adults with craft knowledge who are enrolled in adult education to 

obtain an additional qualification to teach. This target group has been put forward by their 

teachers and by the directors of adult education centers in Flanders (Boelens, Voet, & De Wever, 

2018) and the research literature (Hämäläinen, De Wever, Malin, & Cincinnato, 2015; Tsai & Shen, 

2009) as being a challenging group with respect to designing blended learning environments. 

Several reasons have been put forward as to why these students can be considered as vulnerable 

learners: these students may have weak skills or lack skills to self-regulate their learning 
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(Jossberger, Brand-Gruwel, van de Wiel, & Boshuizen, 2015; Tsai & Shen, 2009), may be unfamiliar 

with and not in favor of independently acquiring and processing content (Boelens et al., 2018; 

Smith, 2001), and may experience more problems with using technology (i.e., internet, computer, 

learning management system) for learning (Boelens et al., 2018; Hämäläinen et al., 2015). 

For this population of vulnerable adult learners, a balance is to be found between 

ownership of the students (i.e., student autonomy) and sufficient direction by the teacher (i.e., 

student support) in blended learning environments (Hämäläinen et al., 2015; Räisänen, Postareff, 

& Lindblom-Ylänne, 2016). Hence, research should focus on which supportive measures or design 

features are most appropriate to foster hands-on adult learners’ learning in blended learning 

environments (Ausburn, 2004; Ertmer & Newby, 2008). This kind of research can help teachers 

to design blended learning courses in ways that better address the needs of hands-on adult 

learners (Owston et al., 2013). However, research focusing on hands-on adult learners is scarce, 

what has caused that little is known about how adequate guidance and support can be embedded 

in blended learning designs to foster this type of vulnerable students’ learning (Damşa & Nerland, 

2016).  

The main aim of this dissertation is therefore to identify both theoretically and 

empirically how a blended learning environment can be designed that is particularly supportive 

to hands-on adult learners so they can accomplish the specific learning tasks and reach the course 

standards. This is important, seeing that up to now teachers and educational designers do not 

have a validated design framework that assists them to design blended learning environments 

addressing the needs of hands-on adult learners. 

The general introduction of this dissertation (Chapter 1) provides a literature review 

related to the research theme. In particular, the adult education context and specific learning 

characteristics of hands-on adult learners are described, together with the lack of attention in the 

literature to support these students in educational settings. Then, blended learning is defined, 

together with the lack of a framework that can be used to describe and guide the combination of 

online and face-to-face instruction. The literature review ends with the observation that when 

designing blended learning the focus often tend to be on technology rather than on student 

learning, what makes the case for more evidence-based blended learning designs that clearly 

articulate and test the pedagogical design features that yield students’ learning. Building on this 

literature review, the general aim of this dissertation and three specific research challenges (see 

Chapter 1) are outlined that have led to the research objectives and research design. 
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2. Research objectives, context and design 

2.1 Research objectives 

The main purpose of this dissertation was to identify both theoretically and empirically how a 

blended learning environment particularly supportive to hands-on adult learners can be 

designed. Three research objectives (RO) were formulated: 

RO 1 To identify initial design requirements and design propositions for blended learning 

designs that address the needs of hands-on adult learners based on teachers’ practices and 

beliefs. 

RO 2  To identify design requirements and design propositions for blended learning designs 

based on the research literature. 

RO 3 To investigate which features of blended learning designs are particularly supportive to 

hands-on adult learners in order to engender the intended learning processes and 

outcomes. 

2.2 Research context 

The research conducted in this dissertation is situated within the context of the broader ALO-

project (Adult Learners Online, see also: www.iwt-alo.be), aimed at improving the quality of 

online and blended learning in formal adult education and continuing vocational education and 

training. Consequently, all studies in this dissertation, except chapter 3 that also includes higher 

education contexts, are situated in the context of adult education.  

The research that is presented in chapters 2, 4, 5 and 6 is conducted in the context of 

teacher training in Flanders, organized by adult education centers. The focus is on a teacher 

training program that prepares students holding at least a junior degree of vocational or technical 

secondary education to become secondary school teachers. In other words, the focus is on hands-

on adult learners, who are students with prior craft knowledge (e.g., baking, hairdressing, 

electricity) and aim to become vocational or technical subject teachers.  

2.3 Research design  

To fulfill the main aim of this dissertation and the proposed research objectives, the consecutive 

studies are based on an educational design research approach (see e.g., Barab & Squire, 2004; 

McKenney & Reeves, 2012). Educational design research aims to produce “new theories, artifacts, 

and practices that account for and potentially impact learning and teaching in naturalistic 

settings” (Barab & Squire, 2004, p. 2). With regard to conducting educational design research, 
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McKenney and Reeves (2012) present a generic model that consists of three core phases in an 

iterative structure, namely: analysis and exploration, design and construction, and evaluation and 

reflection. According to McKenney and Reeves (2012), the generic model demonstrates “that 

educational design research progresses through three main phases, each of which involves 

interaction with practice and contributes, directly or indirectly, to the production of theoretical 

understanding and the development of an intervention, which matures over time” (p. 77). The 

following part of this summary provides a brief description of how the five studies in this 

dissertation have been established within the educational design research approach, the research 

design that is chosen to conduct each separate study, and the most important results. 

3. Overview of the studies and the most important results 

The first empirical study (Chapter 2) is situated in the exploration and analysis phase, and serves 

RO 1. A first field-based investigation creates favorable circumstances to identify initial design 

requirements and initial design propositions, which can be optimized in a subsequent phase based 

on a more focused analysis of the literature (see Chapter 3). This first orientation consists of an 

analysis of teachers’ current practices and beliefs. In particular, semi-structured interviews have 

been conducted with 20 teachers working with hands-on adult learners in two centers for adult 

education. First, this study is defining hands-on adult learners and is contrasting them to students 

holding a degree of higher education to identify how teachers adjust or differentiate instruction 

to support hands-on adult learners. These practices are identified based on a framework that 

distinguishes four components: content, process, product, and affect. One additional component 

has been identified based on the empirical data: ICT support. Second, a typology of teacher beliefs 

about designing blended learning to address hands-on adult learners’ needs is developed, 

discerning three different profiles: (1) the disregard profile, (2) the adaptation profile, and (3) the 

transformation profile. Each profile outlines a different view on what is to be accomplished to 

address the needs of hands-on adult learners in blended learning environments, and how this can 

be done. Third, the observed differences among individual teachers seem to be related to the 

organization and the specific trajectory in which teachers work. In particular, the number of 

online activities in a certain trajectory appears to have an influence on teachers’ profile: the more 

online activities, the more teachers are inclined to adopt a transformation profile (i.e., teachers 

who believe that blended learning environments should be designed in a different way for hands-

on adult learners than for students holding a degree of higher education). 

The second study (Chapter 3) is situated in the second phase of educational design 

research: design and construction, and serves RO 2. The first step towards a thoughtful 

intervention is to explore and map possible solutions to the problem (McKenney & Reeves, 2012). 
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Accordingly, a systematic literature review is undertaken to identify design requirements and 

design propositions for blended learning designs. Chapter 3 first presents a framework that 

delineates four key challenges to the design of blended learning: (1) incorporating flexibility, (2) 

stimulating interaction, (3) facilitating students’ learning processes, and (4) fostering an affective 

climate. Afterwards, 20 studies on the design of blended learning environments are analyzed to 

investigate and provide an overview of how they deal with these four key challenges. The results 

show that few studies offer learners control over the realization of the blend. Social interaction is 

generally stimulated through introductory face-to-face meetings, while personalization and 

monitoring of students’ learning progress is commonly organized through online activities. 

Finally, little attention is paid to instructional activities that foster an affective learning climate.  

After mapping possible solutions for the problem at hand (RO 1 and RO 2), the second step 

in the design and construction phase is to construct the educational intervention, or in the context 

of this dissertation, the course design that reflects a blended learning environment (McKenney & 

Reeves, 2012). In order to develop interventions that fit in an authentic educational setting, a co-

design approach has been adopted. This co-design approach entails that the teacher of the course 

and the researcher work together closely to design, realize, evaluate and optimize the educational 

intervention (Roschelle & Penuel, 2006). The educational intervention is conducted in a course on 

psycho-pedagogical competence (in Dutch: psychopedagogische competentie) for hands-on adult 

learners, which is organized in the second semester of the second year of the specific teacher 

training program. The course design consists of an open-ended task that concerns the topic 

learning and developmental disabilities. The main learning objectives of the course are that 

students will be able to recognize the most common learning and developmental disabilities, to 

state the consequences for pupils, and to develop classroom practices that address the needs of 

pupils with learning or developmental disabilities. The open-ended task implies that students 

have an active role to solve authentic problems by generating, researching, sharing and using 

knowledge in small groups, while the teacher supports their learning (Boelens, De Wever, & 

McKenney, under review). Two iterations of development, implementation and evaluation of the 

course design have been conducted. 

The third empirical study (Chapter 4) reports on the results based on the evaluation of 

the first iteration of the course design (academic year 2015-2016). Nine hands-on adult learners 

have been enrolled in the course psycho-pedagogical competence. This first intervention 

underwent formative evaluation and the findings have been taken into consideration when 

revising the intervention for the second iteration of field testing. Since this study reports on the 

findings of the first iteration of the course design, and is particularly informative for the next 

iteration of field testing, this study is situated in the second phase of educational design research: 
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design and construction, and serves RO 3. The focus of Chapter 4 is on the evaluation of a part of 

the course design: students’ collaboration process. In particular, this study gains insight in (1) 

how students align their time planning with each other and decide on how they will approach and 

coordinate their group work, and (2) the interaction between students during the collaboration. 

The results show that most of the groups do not succeed in planning their work in advance and 

deciding on an approach to tackle the group work. The planning tool that has been introduced 

does not lead to the intended student behavior, which entails that students tackle the group task 

together and align their planning with each other. Consequently, hands-on adult learners may 

need more guidance to gain insight in how to coordinate and plan their group work. Finally, little 

online interaction has been observed between the students. 

Next to the findings reported in Chapter 4, the educational intervention in its whole 

underwent formative evaluation through combining the perspectives of the students, the teacher, 

and the researcher. Based on this formative evaluation, improvements and refinements have been 

made to develop the second and (up to now) final course design. The second iteration of the 

educational intervention or the course design ran during the academic year 2016-2017 in the 

course psycho-pedagogical competence in which 10 students have been enrolled. The 

effectiveness of the educational intervention has been evaluated through two studies (i.e., 

Chapters 5 and 6). Chapter 5 is conducted to assess, in line with Chapter 4, students’ collaboration 

process, while the focus of Chapter 6 is on the blended course design as a whole. Both studies 

describe the rationale underpinning the educational intervention on the one hand, and gain 

insight in the effect of the intervention on students’ learning processes and outcomes on the other 

hand. Consequently, these studies are situated in both the design and construction phase and the 

evaluation and reflection phase, and serve RO 3. The most important results of both studies are 

described below.  

The fourth empirical study (Chapter 5) reports on the results based on the evaluation of 

the second iteration of the course design and focuses on students’ collaboration process. In this 

study, the focus is on just-in-time support provided by the teacher (n=1) to promote students’ 

interaction (n=10) during collaboration. As such, this study gains insight in how students interact 

with each other to construct knowledge during collaboration, and what kind of teacher support is 

helpful for them. The interaction during the collaboration consists of forum postings and face-to-

face talk. The results of Chapter 5 suggest that implementing just-in-time teacher support is 

promising to support hands-on adult learners’ interaction during collaboration toward higher 

levels of collaborative knowledge construction. In particular, two patterns of teacher support 

show to be effective to enhance students’ discussion: gradual support and the devil’s advocate. In 

the former pattern, the teacher starts with asking questions related to the less advanced levels of 
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collaborative knowledge construction to gradually lift the discussion to higher levels of 

collaborative knowledge construction, and in the latter pattern, the teacher questions the 

statements and directions suggested by the group.  

The fifth empirical study (Chapter 6) presents a retrospective analysis of the features of 

the course design that are particularly supportive to hands-on adult learners. First, the framework 

underpinning the course design is articulated in detail and design decisions are explained. 

Afterwards, this study tests whether and why the design features engender the intended 

enactment processes (i.e., design conjectures) and specific learning outcomes (i.e., process 

conjectures). This evaluation is based on interviews with the teacher and ten students, 

observations of all educational activities during the intervention, and the produced artifacts 

during the intervention. The findings of Chapter 6 show that five (out of seven) enactment 

processes are achieved: students produce artifacts that meet high standards, students align their 

pace with each other, students experience a safe structure, students experience autonomy, and 

students experience a sense of community. One enactment process is sometimes achieved: 

students negotiate during collaboration (see also Chapter 5), and one enactment process is not 

achieved: students summarize key ideas. In addition, seven (out of eight) design features seem to 

stimulate hands-on adult learners toward the intended enactment processes: materials such as 

(1) worked examples and (2) process worksheets, activities that include (3) an individual idea 

generation task and (4) assessing the reliability of sources, (5) the provision of intermediate 

deadlines and reminders, and practices and norms that (6) create the expectation toward students 

to take charge of their own learning process on the one hand, and (7) are characterized by 

collaboration, support, and access to each other’s expertise on the other hand. One design feature 

does not seem to function as was expected: the pre-structured summarizing task (i.e., design 

feature) does not lead to summarizing key ideas (i.e., enactment processes). Finally, the enactment 

processes in turn yield the intended learning outcomes: achieving the cognitive learning 

objectives, student persistence, and positive motivational beliefs. By bringing together this 

carefully aligned set of design and process conjectures, Chapter 6 yields a validated theoretical 

and design framework. 

4. General conclusion and discussion 

The general discussion and conclusion (Chapter 7) recapitulates the most important results that 

are presented throughout the different studies, and relates the studies to each other. In addition, 

Chapter 7 provides implications for theory, practice and policy. Furthermore, the limitations of 

this dissertation are acknowledged, and suggestions for further research are formulated. This 

chapter ends with the conclusion that this dissertation yields an important contribution with 
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respect to the question how blended learning environments can be designed that support hands-

on adults’ learning.  
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  - [X] other files. Specify: interview guide (Word), personal details of the participants (Excel) 

* On which platform are these other files stored?  

  - [X] individual PC 

  - [X] research group file server 

  - [X] other: main researcher’s personal Dropbox 

 

* Who has direct access to these other files (i.e., without intervention of another person)?  

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ...     

 

 

4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO 

 

* If yes, by whom (add if multiple): 

   - name:  

   - address:  

   - affiliation:  

   - e-mail:   
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% Data Storage Fact Sheet 2 

% Name/identifier study: Chapter 3 

% Author: Ruth Boelens 

% Date: May 24, 2018 

 

1. Contact details 

=========================================================== 

1a. Main researcher 

----------------------------------------------------------- 

- name: Ruth Boelens 

- address: Henri Dunantlaan 2, 9900 Ghent, Belgium 

- e-mail: Ruth.Boelens@UGent.be 

 

1b. Responsible Staff Member (ZAP)  

----------------------------------------------------------- 

- name: Bram De Wever (supervisor) 

- address: Henri Dunantlaan 2, 9900 Ghent, Belgium 

- e-mail: Bram.DeWever@UGent.be 

If a response is not received when using the above contact details, please send an email to 

data.pp@ugent.be or contact Data Management, Faculty of Psychology and Educational Sciences, 

Henri Dunantlaan 2, 9000 Ghent, Belgium. 

 

2. Information about the datasets to which this sheet applies  

=========================================================== 

* Reference of the publication in which the datasets are reported: 

Boelens, R., De Wever, B., & Voet, M. (2017). Four key challenges to the design of blended learning: 

A systematic literature review. Educational Research Review, 22, 1–18. 

http://doi.org/10.1016/j.edurev.2017.06.001 

* Which datasets in that publication does this sheet apply to?: 

The complete dataset of the study reported in chapter 3 of the dissertation 



Data storage fact sheets 

305 

3. Information about the files that have been stored 

=========================================================== 

3a. Raw data 

----------------------------------------------------------- 

* Have the raw data been stored by the main researcher? [X] YES / [ ] NO 

If NO, please justify: 

 

* On which platform are the raw data stored? 

  - [X] researcher PC 

  - [X] research group file server 

  - [X] other (specify): main researcher’s personal Dropbox 

 

* Who has direct access to the raw data (i.e., without intervention of another person)? 

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): … 

 

3b. Other files 

----------------------------------------------------------- 

* Which other files have been stored? 

  - [X] file(s) describing the transition from raw data to reported results. Specify: coding scheme 

used for analyzing the selected studies (Word) 

  - [ ] file(s) containing processed data. Specify: ... 

  - [X] file(s) containing analyses. Specify: data matrices of the most important results (Word), 

double-coding of the data (Excel) 

  - [ ] files(s) containing information about informed consent  

  - [ ] a file specifying legal and ethical provisions  
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  - [ ] file(s) that describe the content of the stored files and how this content should be interpreted. 

Specify: ...  

  - [ ] other files. Specify: ... 

* On which platform are these other files stored?  

  - [X] individual PC 

  - [X] research group file server 

  - [X] other: main researcher’s personal Dropbox 

 

* Who has direct access to these other files (i.e., without intervention of another person)?  

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ...     

 

 

4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO 

 

* If yes, by whom (add if multiple): 

   - name:  

   - address:  

   - affiliation:  

   - e-mail:  
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% Data Storage Fact Sheet 3 

% Name/identifier study: Chapter 4 

% Author: Ruth Boelens 

% Date: June 11, 2018 

 

1. Contact details 

=========================================================== 

1a. Main researcher 

----------------------------------------------------------- 

- name: Ruth Boelens 

- address: Henri Dunantlaan 2, 9900 Ghent, Belgium 

- e-mail: Ruth.Boelens@UGent.be 

 

1b. Responsible Staff Member (ZAP)  

----------------------------------------------------------- 

- name: Bram De Wever (supervisor) 

- address: Henri Dunantlaan 2, 9900 Ghent, Belgium 

- e-mail: Bram.DeWever@UGent.be 

If a response is not received when using the above contact details, please send an email to 

data.pp@ugent.be or contact Data Management, Faculty of Psychology and Educational Sciences, 

Henri Dunantlaan 2, 9000 Ghent, Belgium. 

 

2. Information about the datasets to which this sheet applies  

=========================================================== 

* Reference of the publication in which the datasets are reported: 

Boelens, R., & De Wever, B. (2017). Collaborating on a shared document: Vocational and technical 

students’ approaches and experiences. In Proceedings of the European Conference on e-Learning, 

ECEL (pp. 56–64). Retrieved from https://goo.gl/K4QGD6 

* Which datasets in that publication does this sheet apply to: 

The complete dataset of the study reported in chapter 4 of the dissertation 
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3. Information about the files that have been stored 

=========================================================== 

3a. Raw data 

----------------------------------------------------------- 

* Have the raw data been stored by the main researcher? [X] YES / [ ] NO 

If NO, please justify: 

 

* On which platform are the raw data stored? 

  - [X] researcher PC 

  - [X] research group file server 

  - [X] other (specify): main researcher’s personal Dropbox 

 

* Who has direct access to the raw data (i.e., without intervention of another person)? 

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ... 

    

3b. Other files 

----------------------------------------------------------- 

* Which other files have been stored? 

  - [X] file(s) describing the transition from raw data to reported results. Specify: coding schemes 

used for analyzing the interviews, students’ interaction, and the revision history of the Google 

Document (Word) 

  - [X] file(s) containing processed data. Specify: interview transcriptions (Word), dialogue 

transcriptions (Word) 

  - [X] file(s) containing analyses. Specify: coded transcripts (NVivo), data matrices of the most 

important results (Word), double-coding of the data (Excel), coding of the revision history (Excel), 

visualizations of the codes (Excel) 
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  - [X] files(s) containing information about informed consent  

  - [ ] a file specifying legal and ethical provisions  

  - [ ] file(s) that describe the content of the stored files and how this content should be interpreted. 

Specify: ...  

  - [X] other files. Specify: task used for the study (Word), personal details of the participants 

(Excel) 

 

* On which platform are these other files stored?  

  - [X] individual PC 

  - [X] research group file server 

  - [X] other: main researcher’s personal Dropbox 

 

* Who has direct access to these other files (i.e., without intervention of another person)?  

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ...     

 

4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO 

 

* If yes, by whom (add if multiple): 

   - name:  

   - address:  

   - affiliation:  

   - e-mail:  
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% Data Storage Fact Sheet 4 

% Name/identifier study: Chapter 5 

% Author: Ruth Boelens 

% Date: June 11, 2018 

 

1. Contact details 

=========================================================== 

1a. Main researcher 

----------------------------------------------------------- 

- name: Ruth Boelens 

- address: Henri Dunantlaan 2, 9900 Ghent, Belgium 

- e-mail: Ruth.Boelens@UGent.be 

 

1b. Responsible Staff Member (ZAP)  

----------------------------------------------------------- 

- name: Bram De Wever (supervisor) 

- address: Henri Dunantlaan 2, 9900 Ghent, Belgium 

- e-mail: Bram.DeWever@UGent.be 

If a response is not received when using the above contact details, please send an email to 

data.pp@ugent.be or contact Data Management, Faculty of Psychology and Educational Sciences, 

Henri Dunantlaan 2, 9000 Ghent, Belgium. 

 

2. Information about the datasets to which this sheet applies  

=========================================================== 

* Reference of the publication in which the datasets are reported: 

Boelens, R., & De Wever, B. (under review). How can teachers support student interaction during 

computer-supported collaborative learning? An exploratory case study in a higher education 

setting for hands-on learners. British Journal of Educational Technology. 

* Which datasets in that publication does this sheet apply to: 

The complete dataset of the study reported in chapter 5 of the dissertation 
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3. Information about the files that have been stored 

=========================================================== 

3a. Raw data 

----------------------------------------------------------- 

* Have the raw data been stored by the main researcher? [X] YES / [ ] NO 

If NO, please justify: 

 

* On which platform are the raw data stored? 

  - [X] researcher PC 

  - [X] research group file server 

  - [X] other (specify): main researcher’s personal Dropbox 

 

* Who has direct access to the raw data (i.e., without intervention of another person)? 

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ... 

    

3b. Other files 

----------------------------------------------------------- 

* Which other files have been stored? 

  - [X] file(s) describing the transition from raw data to reported results. Specify: coding schemes 

used for analyzing students’ interaction and the teacher’s support during collaboration (Word) 

  - [X] file(s) containing processed data. Specify: dialogue transcriptions (Word) 

  - [X] file(s) containing analyses. Specify: coded transcripts (Excel, Word), double-coding of the 

data (Excel), visualizations of the dialogues (Powerpoint) 

  - [X] files(s) containing information about informed consent  

  - [ ] a file specifying legal and ethical provisions  
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  - [ ] file(s) that describe the content of the stored files and how this content should be interpreted. 

Specify: ...  

  - [X] other files. Specify: task used for the study (Word), personal details of the participants 

(Excel) 

* On which platform are these other files stored?  

  - [X] individual PC 

  - [X] research group file server 

  - [X] other: main researcher’s personal Dropbox 

 

* Who has direct access to these other files (i.e., without intervention of another person)?  

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ...     

 

4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO 

 

* If yes, by whom (add if multiple): 

   - name:  

   - address:  

   - affiliation:  

   - e-mail:  
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% Data Storage Fact Sheet 5 

% Name/identifier study: Chapter 6 

% Author: Ruth Boelens 

% Date: June 11, 2018 

 

1. Contact details 

=========================================================== 

1a. Main researcher 

----------------------------------------------------------- 

- name: Ruth Boelens 

- address: Henri Dunantlaan 2, 9900 Ghent, Belgium 

- e-mail: Ruth.Boelens@UGent.be 

 

1b. Responsible Staff Member (ZAP)  

----------------------------------------------------------- 

- name: Bram De Wever (supervisor) 

- address: Henri Dunantlaan 2, 9900 Ghent, Belgium 

- e-mail: Bram.DeWever@UGent.be 

If a response is not received when using the above contact details, please send an email to 

data.pp@ugent.be or contact Data Management, Faculty of Psychology and Educational Sciences, 

Henri Dunantlaan 2, 9000 Ghent, Belgium. 

 

2. Information about the datasets to which this sheet applies  

=========================================================== 

* Reference of the publication in which the datasets are reported: 

Boelens, R., McKenney, S. & De Wever, B. (under review). Conjecture mapping to support hands-

on adult learners in open-ended tasks. Journal of the Learning Sciences. 

* Which datasets in that publication does this sheet apply to: 

The complete dataset of the study reported in chapter 6 of the dissertation 
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3. Information about the files that have been stored 

=========================================================== 

3a. Raw data 

----------------------------------------------------------- 

* Have the raw data been stored by the main researcher? [X] YES / [ ] NO 

If NO, please justify: 

 

* On which platform are the raw data stored? 

  - [X] researcher PC 

  - [X] research group file server 

  - [X] other (specify): main researcher’s personal Dropbox 

 

* Who has direct access to the raw data (i.e., without intervention of another person)? 

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ... 

    

3b. Other files 

----------------------------------------------------------- 

* Which other files have been stored? 

  - [X] file(s) describing the transition from raw data to reported results. Specify: coding schemes 

used for analyzing the interview transcripts and the produced artifacts (Word) 

  - [X] file(s) containing processed data. Specify: interview transcriptions (Word) 

  - [X] file(s) containing analyses. Specify: coded interview transcriptions (NVivo 11, Word), data 

matrices of the most important results (Word) 

  - [X] files(s) containing information about informed consent  

  - [ ] a file specifying legal and ethical provisions  
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  - [ ] file(s) that describe the content of the stored files and how this content should be interpreted. 

Specify: ...  

  - [X] other files. Specify: course design used for the study (Word), interview guides (Word), 

personal details of the participants (Excel), field notes of the researcher (Word) 

 

* On which platform are these other files stored?  

  - [X] individual PC 

  - [X] research group file server 

  - [X] other: main researcher’s personal Dropbox 

 

* Who has direct access to these other files (i.e., without intervention of another person)?  

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ...     

 

4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO 

 

* If yes, by whom (add if multiple): 

   - name:  

   - address:  

   - affiliation:  

   - e-mail:  


