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GENERAL INTRODUCTION 

 
 

This introduction chapter will illustrate the background of this study, explain 

the relevant concepts, present the problem definition as well as the research 

questions, and give a brief overview of the outline of the thesis. 

 

 

PROBLEM-BASED LEARNING 

 

Problem-based learning (PBL) is a type of small group learning applied mostly 

in health education (Hak & Maguire, 2000). It can be considered a constructivist 

approach to instruction, because it supports the assumption that knowledge is 

constructed by learners through interaction with their environment (Hendry, 

Frommer, & Walker, 1999). It consists of three phases during which students work 

together in groups of approximately 10 students (Barrows, 1988). During the first 

phase, which is the problem analysis, students are presented with a problem that 

describes a patient or a situation that is relevant for the future profession of the 

students. Next, students collaboratively analyze the problem, identify what they 

already know about the subject (activate their prior knowledge), discuss hypotheses, 

and formulate learning issues. The second phase is the self-study phase, during which 

students search for relevant information from multiple sources and study in order to 

meet their learning issues. During the third phase, students report back to the group 

what they have found related to the learning issues and collaboratively synthesize ‘new 

knowledge’. Learning during these three phases can be considered a cumulative 

process; learning in each phase is a precondition for learning in the next phase (Yew, 

Chng, & Schmidt, 2011). Since PBL stimulates students to take charge of what and how 

they learn, it can be seen as a student centered instructional approach that promotes 

self-directed learning. This whole process is guided and supported by a tutor. The 

tutor acts as a mentor and metacognitive coach and has a dual task: facilitate learning 

as well as the group process (Papinczak, 2010). The tutorial group meetings are 

accompanied by a limited number of lectures, which provide information that 

complements the self-study sources. 

Although the success of PBL is affected by multiple factors, the quality of the 

group discussion has a strong effect on academic achievement and is, therefore, a 

crucial element of PBL (Gijselaers & Schmidt, 1990). A deep discussion, and therefore a 

well-functioning tutorial group, is essential for the construction of ‘new knowledge’ 
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(Nieminen, Sauri, & Lonka, 2006). Unfortunately, unproductive group sessions are a 

widespread and serious problem (Moust, Van Berkel, & Schmidt, 2005). With 

superficial, haphazard discussions and some students not pulling their weight, 

unproductive group work is detrimental to effective group learning. 

This thesis will focus on the quality of students’ individual contributions 

(which will also be referred to as activities) to the tutorial group discussion, the 

relationship with student achievement, and the role peer feedback can play in 

enhancing the quality of these contributions. Student achievement will be defined as 

the performance of an individual student on a test that addresses the subject matter 

that was discussed during the tutorial group meetings. Peer feedback is feedback 

generated through peer evaluation; the process whereby students rate the work of 

their peers (Falchikov & Goldfinch, 2000).  

 

Group processes in PBL  

Within PBL research a considerable number of studies have focused on 

processes (i.e., process variables) that take place within the tutorial group, which are 

conducive to learning in PBL.  

First of all, several studies have emphasized the importance of cognitive 

processes (Slavin, Hurley, & Chamberlain, 2003; Van den Bossche, Gijselaers, Segers, & 

Kirschner, 2006), which are processes that are thought to enhance the collaborative 

construction of ‘new’ and shared knowledge and lead to conceptual change. They 

occur when group members interact with each other by communicating their 

knowledge, answering each other’s questions and identifying and correcting 

misconceptions within the group. By engaging in these activities, students elaborate, 

i.e., they restructure their knowledge by connecting their prior knowledge with new 

idea’s (Van Blankenstein, Dolmans, Van der Vleuten, & Schmidt, 2009; Wittrock, 1992). 

Two other essential and mutually intertwined constructive processes are co-

construction, which is the process of developing and adjusting shared mental models, 

and constructive conflict, which is the process of identifying and discussing 

contradicting opinions (Van den Bossche et al., 2006). The occurrence of these 

processes has been confirmed by several studies (e.g., De Grave, Boshuizen, & 

Schmidt, 1996; Visschers-Pleijers, Dolmans, De Leng, Wolfhagen, and Van der Vleuten, 

2006; Yew and Schmidt, 2009). Van den Bossche et al. (2006) even found a causal 

GENERAL INTRODUCTION 

 
 

relationship between the occurrence of these processes and the development of 

shared cognition within the group, and subsequently group effectiveness. Although this 

study was performed in the context of team-based learning instead of PBL, these 

findings are relevant for PBL tutorial groups because both instructional approaches can 

be considered examples of small group learning. 

Second of all, research has indicated that tutorial productivity is not only 

affected by cognitive processes but also by social processes (Dolmans, Wolfhagen, & 

Van der Vleuten, 1998; Slavin et al., 2003). Social processes can be seen as processes 

that affect the cohesiveness between group members. Social cohesion exists when 

group members are committed to one another and want the group to succeed. This 

results in a sense of ‘team spirit’, i.e., students are willing to help group members and 

encourage each other to learn (Dolmans et al., 1998). Group members that sponge on 

or withdraw from the rest of the group can have a negative effect on the cohesion 

within the group (Van der Linden, Erkens, Schmidt, & Renshaw, 2000). In addition, Van 

den Bossche et al. (2006) proved that the extent, to which the group members are 

committed to one another in order to reach the shared goals, had a positive effect on 

the occurrence of the behaviors that enhance the construction of ‘new’ and shared 

knowledge. 

Third, motivational processes form an explanation for the success of PBL 

tutorial groups. According to this perspective, the effectiveness of small group learning 

lies in the motivating nature of the specific setting of learning within a group (Slavin et 

al., 2003). Discussing a given problem raises students’ curiosity and their intrinsic 

motivation for the subject matter, which results in active participation within the 

tutorial group. Hidi and Renninger (2006) refer to this as situational interest, which can 

be defined as a type of motivation that is elicited by a specific (learning) environment 

and focuses one’s attention on the topic at hand. Within PBL tutorial groups, 

situational interest was found to be related to academic achievement (Rotgans & 

Schmidt, 2011). 

Although the occurrence of these cognitive, social, and motivational processes 

and their relationship with group effectiveness have been demonstrated in various 

studies, research on the relationship between students’ individual contributions to these 

processes and student achievement is scarce. Therefore, a closer look needs to be 

taken at the relationships between a student’s individual activities within the tutorial 

group and his or her achievement.  
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Evaluating individual contributions 

From the above it can be concluded that, in order for PBL tutorial groups to 

be successful, students need to contribute to the cognitive processes, to the cohesion 

within the group, and need to be motivated. From now on this will be referred to as 

cognitive, social, and motivational contributions to the educational process.1 Individual 

contributions within PBL tutorial can be evaluated in three ways: through students’ 

self-evaluations, through the tutor/faculty, or through the peers (Eva, 2001).  

When used in PBL tutorial group, all three methods have their pros and cons, 

but peer evaluation has several important advantages over the other two methods 

(Eva, 2001). First of all, peer evaluations are highly valid. From research it appears that 

students in PBL tutorial groups are capable of assessing the performance of their peers 

(Eva, 2001). This is in line with findings of a study performed by Sluijsmans, Moerkerke, 

Van Merriënboer, and Dochy (2001). They investigated the reliability of peer 

evaluations within a PBL setting and found moderately positive results. Papinczak, 

Young, Groves and Haynes (2007) as well as Sullivan, Hitchcock, and Dunnington 

(1999) demonstrated a strong concordance between peer and tutor/faculty 

evaluations. In addition, peer evaluations appear to have a stronger predictive validity 

in comparison with self-evaluations with regard to academic achievement (Schwartz, 

Donnelly, Sloan, & Young, 1994). Another advantage of peer evaluation is that multiple 

evaluations can be combined into one judgment (Eva, 2001). This is contrary to tutor 

evaluations. Furthermore, peer evaluations possess an additional advantage over 

tutor/faculty evaluations; they stimulate students to reflect on and evaluate their own 

performance, which enhances self-directed learning (Sluijsmans, Dochy, & Moerkerke, 

1998). When applied in PBL tutorial groups, students indicate that peer evaluations 

positively affect their learning and enhance their sense of responsibility for group 

members (Papinczak, Young, & Groves, 2007).  

Three types of peer evaluation can be distinguished: peer ranking (where 

students rank their group peers from worst to best on certain criteria), peer 

nomination (where a group member is nominated as ‘the best’ with regard to a certain 

characteristic), and peer rating (where students rate each other on a set of 

performance criteria) (Kane & Lawler, 1978). Peer ratings are the only type of peer 

evaluation that generates a judgment about the quality of students’ individual 
                                                            
1 In the following chapters, cognitive processes will also be referred to as constructive processes and social 
processes will also be referred to as collaborative processes.  
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contributions (Kane & Lawler, 1978). Therefore, it can be concluded that the 

relationship between students’ individual contributions and their achievement should 

be investigated using peer ratings. 

Instruments that focus on the quality of group processes in PBL are scarce. 

The ones that do exist (e.g., Loyens, Rikers, & Schmidt, 2007; Rangachari & 

Crankshaw, 1992; Van Berkel & Van Til, 1994; Visschers-Pleijers, Dolmans, Wolfhagen, 

& Van der Vleuten, 2005), 1) either do not focus on the contributions of the individual 

student, which makes it impossible to evaluate the quality of students’ individual 

contributions and how this is related to individual achievement in PBL groups, which is 

the goal of this study; 2) are not developed as a peer rating scale (but instead use self- 

or tutor evaluations); 3) do not address all relevant processes (i.e., cognitive, social, 

and motivational) that need to take place within the tutorial group, but focus primarily 

on cognitive and partially on social processes; or 4) use another form of peer 

evaluation such as peer ranking or peer nomination instead of peer rating. Therefore, a 

new peer rating instrument needs to be developed that addresses cognitive, social, as 

well as motivational processes. More specifically, with this instrument students should 

be able to evaluate the quality of the cognitive, social, and motivational contributions of 

their peers. This leads to the first central research question that will be addressed in 

this thesis (see Figure 1).  

 

RQ1: Are students able to evaluate the cognitive, social, and motivational 

contributions to the tutorial group of their peers in a reliable and valid way and to what 

extend do these contributions predict student achievement? 
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Figure 1. Schematic representation of research question 1. 
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discussion, which might have detrimental effects on student learning. Not only the 

cognitive processes are eroded in PBL practice, but the same applies to the social and 

motivational processes. Decuyper, Dochy, and Van den Bossche (2010) described two 

high frequency and related problems that occur in small learning groups: free riding and 

social loafing. Free riding occurs when an individual does not actively participate within 

the group, but does profit from the achievement of the group. As a consequence of 

free riding, other students start to withdraw from the group as well. This is 

detrimental for the cohesion within the group and can cause social loafing (Dolmans et 

al., 1998). Social loafing implies that students tend to invest less effort in learning when 

they are learning collaboratively.  

The following question, therefore, presents itself: What kind of support is 

needed to steer the intended group processes that are essential for successful PBL? 

(Hmelo-Silver, Duncan, & Chinn, 2007). In light of this question peer evaluation seems 

to be a promising tool. The fact is that one of the major advantages of peer evaluation 

is that it can be used to generate feedback for individual students (Topping, 2009). 

Feedback, in general, is thought to promote learning (Hattie & Timperley, 2007). It can 

make a student aware of the gap between his/her current behavior and the intended 

or desired behavior (Archer, 2002). Furthermore, feedback affects positive social 

interdependence by increasing mutual support and collaboration among group 

members (Hattie & Timperley, 2007). Positive social interdependence implies 

willingness between group members to help each other because they perceive that 

they can only achieve their goals if the other members in the group also achieve their 

goals (Johnson & Johnson, 1995; Johnson, Johnson, & Smith, 2007). Peer feedback is 

most suitable when it is used in a formative matter (Hattie & Timperley, 2007). This 

suggests that the peer feedback should serve as input for decisions that the learner 

needs to make with regard to his or her learning process (Black & Wiliam, 2009). 

Providing and receiving peer feedback is, however, by no means a 

straightforward process and the quality of peer feedback depends on several different 

factors (Topping, 2010). With regard to these factors two perspectives on the quality 

of peer feedback can be distinguished. The first perspective focuses on giving peer 

feedback. The central question within this perspective is: Under which conditions can 

students generate reliable, valid, and constructive judgments about their peers. With 

regard to this question, Sluijsmans, Brand-Gruwel, and Van Merriënboer (2002), for 

example, found that it is important to provide students with training on peer 
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Figure 1. Schematic representation of research question 1. 
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Feedback, in general, is thought to promote learning (Hattie & Timperley, 2007). It can 

make a student aware of the gap between his/her current behavior and the intended 

or desired behavior (Archer, 2002). Furthermore, feedback affects positive social 

interdependence by increasing mutual support and collaboration among group 

members (Hattie & Timperley, 2007). Positive social interdependence implies 

willingness between group members to help each other because they perceive that 

they can only achieve their goals if the other members in the group also achieve their 

goals (Johnson & Johnson, 1995; Johnson, Johnson, & Smith, 2007). Peer feedback is 

most suitable when it is used in a formative matter (Hattie & Timperley, 2007). This 

suggests that the peer feedback should serve as input for decisions that the learner 

needs to make with regard to his or her learning process (Black & Wiliam, 2009). 

Providing and receiving peer feedback is, however, by no means a 

straightforward process and the quality of peer feedback depends on several different 

factors (Topping, 2010). With regard to these factors two perspectives on the quality 

of peer feedback can be distinguished. The first perspective focuses on giving peer 

feedback. The central question within this perspective is: Under which conditions can 

students generate reliable, valid, and constructive judgments about their peers. With 

regard to this question, Sluijsmans, Brand-Gruwel, and Van Merriënboer (2002), for 

example, found that it is important to provide students with training on peer 
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evaluation before they can generate high quality peer feedback. Topping (2009), in 

addition, emphasizes the importance of clear evaluation criteria and the need to 

involve students in the clarification of these criteria.  

Within this dissertation the focus will, however, be on the second 

perspective, which focuses on receiving peer feedback. Here, the central question is: 

Under which conditions is the peer feedback received effectively in the sense that it 

stimulates learning? Within this perspective, it has become evident that it is important 

to pay attention to the level that the feedback addresses. Hattie and Timperley (2007) 

discern four levels. First, feedback can address the quality of the task or the product 

(task level feedback). Second, feedback can focus on the (learning) processes that need 

to be undertaken by the student in order to produce a high quality product (process 

level feedback). Third, feedback can address the self-regulation skills needed for the 

task, (self-regulation level feedback) and fourth, it can address the student himself in an 

affective and often task unrelated way (self-level feedback). Task level feedback seems 

to be less effective than feedback that addresses the process and self-regulation level 

(Hattie & Timperley, 2007). Feedback on students’ contributions to the group 

processes can be mainly classified as process feedback (Kamp, Dolmans, Van Berkel, & 

Schmidt, 2012).  

Experimental research on the effectiveness of peer feedback is, however, 

scarce (Van Zundert, Sluijsmans, & van Merriënboer, 2010, Strijbos & Sluijsmans, 

2010), even more when it concerns peer process feedback in small collaborative 

learning groups (Geister, Konradt, & Hertel, 2006). The little research that has been 

performed has largely focused on computer supported collaborative learning (CSCL) 

environments. Geister et al. (2006), for instance, found that process feedback in virtual 

teams enhanced motivation, satisfaction, and performance of team members. In 

another study, which was also performed in a CSCL environment, Phielix, Prins, and 

Kirschner (2010) provided students with peer feedback (combined with self-evaluation 

and reflection) on the social and cognitive performance of the group. Especially the 

social processes of the group seemed to benefit from the peer feedback. 

However, in PBL face-to-face groups it remains unclear if, and under which  

conditions, peer process feedback on the students’ contributions affects the quality of 

these contributions and academic achievement. It has, however, been emphasized that 

students need to be stimulated to reflect upon the received peer feedback (Prins, 
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Sluijsmans, & Kirschner, 2006). Reflection can be seen as “a cyclical process which 

originates from experience and informs future behavior” (Koole et al., 2011, p. 4). 

During this step it is important to make students aware of the gap between their 

current and desired behavior and stimulate them to set goals for improvement. Hattie 

and Timperly (2007) call this feed forward. It is, however, unknown whether PBL 

tutorial groups can also benefit from peer feedback combined with reflection and goal 

setting. In addition, the question remains whether it is better to facilitate this reflection 

and goal setting in PBL tutorial groups collaboratively through a feedback dialogue 

instead of individually in written form. Even though Phielix et al. (2010) found that 

individual combined with collaborative reflection had positive effects on the social 

performance of the group, experimental proof that individual combined with 

collaborative reflection is more effective than individual reflection alone is still lacking. 

Furthermore, the study performed by Phielix et al. was executed in a CSCL 

environment, and not in a face-to-face PBL environment. The second part of the thesis 

will, therefore, address the facilitation of reflection and goal setting after receiving peer 

feedback (see Figure 2 for a schematic overview of this research question). 

    

RQ2: Do reflection and goal setting enhance the effectiveness of a peer feedback 

intervention, aimed at evaluating students’ individual contributions to the tutorial group? 
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Figure 2. Schematic representation of research question 2. 
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and motivational contributions to the tutorial group process. In this chapter indications 

of reliability and validity were investigated. Chapter 3 focuses on the relationship 
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between the quality of students’ individual contributions, self-study time, and student 

achievement. The study described in Chapter 4 investigated to what extent midterm 

peer feedback improved the quality of individual contributions to the PBL tutorial 

group, whether this differed for students with different levels of functioning, and how 

students perceived the effectiveness of peer feedback. This mixed-methods study 

generated important points of improvement, which were incorporated in the design of 

the study described in Chapter 5. In this chapter the effects of individual versus shared 

reflection and goal setting on students’ individual contributions to the group and their 

academic achievement were investigated. In addition, the role of prior knowledge on 

the effectiveness of peer feedback was addressed. Figures 1 and 2 provide a schematic 

overview of the content of chapters 2 to 5. Chapter 6 provides an overview of the 

main conclusions of the four studies. Strengths, limitations, implications, and 

encountered dilemmas will be discussed. Finally, suggestions for future research will be 

made.  

The chapters in this dissertation are written as individual articles; therefore 

some repetition of information across chapters may occur. 
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EVALUATION OF PEER ACTIVITIES IN PBL 

 

ABSTRACT 

 

In problem-based learning (PBL), high-quality discussions are crucial for student learning. 

The quality of the discussion is affected by the quality of the contributions students make 

during PBL tutorials. This study investigated whether students are able to evaluate the 

activities of their peers in PBL groups in a reliable and valid way. For this purpose, the 

Maastricht-Peer Activity Rating Scale (M-PARS) was developed. The M-PARS was well-

founded on the literature about effective tutorial performance. With this scale, students 

(N=196) were evaluated by their peers on three main aspects: their constructive, 

collaborative, and motivational contributions to the group. A confirmatory factor analysis 

demonstrated that the data fitted the three-factor model reasonably well. The 

generalizability studies demonstrated good internal consistency when students were 

evaluated by, at least, four of their peers. Furthermore, Hancock’s coefficients indicated 

good construct reliability. The results prove that peers are able to provide reliable and 

valid information about a student’s active participation in the tutorial group, if at least four 

peer ratings are attainable, out of a group of eight students. In conclusion, the M-PARS is 

a valid and reliable instrument. 
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CHAPTER 2 

 

INTRODUCTION 

 

Problem-based learning (PBL) is a student-centered instructional strategy often 

used in medical schools all over the world. In PBL, students work together in small 

groups in which they discuss the subject matter. High-quality discussions are crucial for 

successful student learning in PBL (Gijselaers & Schmidt,1990). The quality of the 

contributions that students make during tutorial group meetings strongly affects the 

quality of the discussion and therefore group functioning. The purpose of this study was 

to test whether students are able to evaluate the tutorial performance of their peers in a 

reliable and valid way. Therefore, the Maastricht-Peer Activity Rating Scale (M-PARS) was 

developed, which measures a student’s active participation in the tutorial group.  

Up till now, several studies which focus on measuring tutorial group 

effectiveness have been described in the literature. These studies (e.g., De Grave, 

Boshuizen, & Schmidt, 1996; Das, Mpofu, Dunn, & Lamphear, 1998; Dolmans, De Grave, 

Wolfhagen, & Van der Vleuten, 1998; Visschers-Pleijers, Dolmans, Wolfhagen, & Van der 

Vleuten, 2005) are often based on students’ self-evaluations. However, research has 

shown that reliability and validity of self-evaluations are not always optimal (Das et 

al.,1998; Eva, 2001; Rezler, 1989; Tousignant & DesMarchais, 2002). Peer ratings, on the 

other hand, are often associated with good reliability and validity (Eva, 2001). Therefore, 

peer evaluations could serve as a more suitable and effective alternative for the evaluation 

of tutorial group performance.  

Research has, for instance, proved that the congruence between self-evaluations 

and tutor/faculty evaluations is not sufficient (Papinczak, Young, Groves, & Haynes, 2007b; 

Rezler, 1989; Sullivan, Hitchcock, & Dunnington, 1999). Papinczak et al. (2007b), Rezler 

(1989), and Sullivan et al. (1999) compared tutor/faculty evaluations with self-evaluation in 

a PBL setting on, among others, the following dimensions: reasoning, knowledge, 

information processing, responsibility and respect, critical analysis, communication skills, 

and interpersonal skill. In general, all of these studies found only small-to-moderate 

correlations between self- and tutor/faculty evaluation. Several studies also concluded that 

self-evaluations have a poor predictive validity, in the sense that they correlate poorly 

with achievement. Rezler (1989), for example, studied the correlations between a 

student’s self-evaluation and his/her performance on an examination that measured 

knowledge of the basic sciences. The results demonstrated only a small, nonsignificant 

correlation between the two. This implies that students who evaluate their own tutorial 
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performance as ‘good’ are not always the ones who perform well on an examination. 

Tousignant and DesMarchais (2002) also compared self-evaluations with examination 

performance. Here, students were presented with a medical problem that they had to 

solve verbally. Here too, only a small correlation was found between self-evaluations and 

performance. The poor predictive validity of self-evaluations could possibly be explained 

by the fact that students have a tendency to either underestimate or overestimate their 

own performance (Boud & Falchikov, 1989).  

Peer ratings, on the other hand, exhibit a higher standard of predictive validity. 

Schwartz, Donnelly, Sloan, and Young (1994) found a high correlation between peer 

evaluations of tutorial performance and learning achievement, suggesting that students 

who received a good evaluation from their peers also gained more knowledge than the 

students who received a poor evaluation. Papinczak et al. (2007b) and Sullivan et al. 

(1999) also compared peer with tutor ratings of tutorial performance and found 

moderate-to-large correlations. This indicates that peer evaluations bear a stronger 

resemblance to tutor/faculty evaluations than self-evaluations. Not only has the validity of 

peer ratings been proved, but Sluijsmans, Moerkerke, Van Merriënboer, and Dochy 

(2001) also found (moderately) positive results concerning the reliability of peer ratings in 

PBL tutorial groups.  

Furthermore, Papinczak, Young, and Groves (2007a) studied the attitudes and 

perceptions of students with regard to peer ratings during PBL and found that students 

experienced an increased sense of responsibility and felt their learning performance 

improved when they were asked to evaluate their peers. A recent study by Schönrock-

Adema, Heijne-Penninga, Van Duijn, Geertsma, and Cohen-Schotanus (2007) confirms 

these perceptions. They found that assessment of tutorial behavior improves the tutorial 

behavior of the assessing student. The findings of the previously mentioned studies seem 

to favor peer evaluations over self-evaluations, in the sense that peers have a more 

accurate, reliable, and valid picture of a student’s tutorial performances than the students 

themselves.  

It is therefore striking that instruments applied to measure a student’s activity in 

a tutorial group based on peer evaluations are scarce. The ones that do exist appear to 

be either ill-founded on the literature about effective student behavior in tutorial groups 

(Van Berkel & Van Til, 1994) or not adequately validated as a peer evaluation instrument 

(Papinczak et al., 2007b). For that reason, a new rating scale was developed for this study, 
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which was strongly based on what is known from the literature about effective student 

behavior in a tutorial group.  

Three key issues or prerequisites were derived from the literature. The first 

prerequisite for effective learning in tutorial groups is that students actively construct and 

reconstruct their knowledge in the group by means of summarizing, asking critical 

questions, and correcting misconceptions (Dolmans, De Grave, Wolfhagen, & Van der 

Vleuten, 2005). Visschers-Pleijers, Dolmans, De Leng, Wolfhagen, and Van der Vleuten 

(2006) and Yew and Schmidt (2009) proved that these processes do occur during 

tutorials in forms of posing questions, elaborating, and reasoning. In addition, Dolmans et 

al. (1998) found that these cognitive processes have a positive influence on the group’s 

productivity. The second important prerequisite for effective student learning in tutorial 

groups is that students collaborate strongly with each other (Slavin, Hurley, & 

Chamberlain, 2003). Collaborative learning takes place when group members share a 

common goal, share responsibilities, are mutually dependent and need to reach 

agreement through interaction (Van der Linden, Erkens, Schmidt, & Renshaw, 2000). Yew 

and Schmidt (2009) demonstrated that these collaborative processes, such as sharing 

information, take place in different phases of the PBL process. Effective collaboration is 

also important because it can lead to increased cohesion between group members and to 

a feeling of ‘team spirit’ (Slavin et al., 2003). Research has also demonstrated that students 

who withdraw from the group seem to have a negative influence on group cohesion and 

therefore the group’s productivity (Dolmans et al., 1998). A third important condition for 

effective tutorial groups is that students be highly motivated and actively participate in the 

group discussions. Hidi and Renninger (2006) describe a type of motivation characterized 

by a willingness to engage in a particular content or situation. They refer to this as 

situational interest, which originates from an interaction between a person and a specific 

content or event (Krapp, 2000). More specifically, learning environments such as tutorial 

groups can facilitate the development of situational interest. According to Hidi and 

Renninger (2006) situational interest has a positive influence on academic learning.  

Based on these three main conditions for effective PBL tutorial group sessions, 

the M-PARS was developed for this study. Its purpose was to measure the extent in 

which an individual student’s activities, as rated by his/her peers, promotes constructive 

and collaborative learning, and strengthens motivation for group work. This instrument 

was then applied to answer the main research question: are students able to evaluate the 

tutorial group activities of their peers in a reliable and valid way? 
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METHOD 

 

Participants 

Participants included 223 first-year health science (PBL) students at Maastricht 

University. The students were divided into 26 tutorial groups, each group consisting of 

approximately 8 students. Within these tutorial groups students discussed a given 

problem and generated learning issues for further self-study. During the following tutorial, 

students discussed and synthesized their findings. Students met once a week for a 2-h 

session over a period of eight weeks. 

 

Instrument 

Student activity was measured with the M-PARS, which consisted of 34 items. 

Students were asked to evaluate each of their peers individually by indicating how 

much they agreed with every item on a 5-point Likert scale (1, completely disagree; 2, 

disagree; 3, neutral; 4, agree; and 5, completely agree). These items were divided into 

three subscales under the assumption that they were representative of the three key 

issues: constructive, collaborative, and motivational activities. Students were also 

asked to score the overall activities of each peer in the tutorial group on a scale from 

1 (very poor) to 10 (excellent). 

 

Procedure 

This research was initiated with the development of the M-PARS. For this 

purpose, relevant items that suited one of the three main conditions (constructive, 

collaborative, and motivational activities) were collected. These items were selected 

from several existing self- and tutor rating scales (Das et al., 1998; Visschers-Pleijers et 

al., 2005; Loyens, Rikers, & Schmidt, 2007). Next, the rating scale was distributed 

among a small group of students and subject experts. They were asked to name 

characteristics of ‘good’ and ‘poor’ peer students and to assess the face validity of the 

scale. Based on the comments of the students and the experts, the scale was revised 

and relevant characteristics that were not already apparent in the scale were then 

added. At the beginning of the 8-week course, students were encouraged to observe 

their peers’ behavior during the tutorial group sessions. The rating scale was 

administered to the students during the sixth week of this 8-week course. Students 

received an envelope with approximately nine rating scales - one rating scale for each 
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which was strongly based on what is known from the literature about effective student 
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group member. Students were instructed that the data would be analyzed on an 

anonymous basis and would not be reported to their peers. Students were also 

instructed to submit the completed rating scales at the conclusion of the course and 

were given a small gift certificate for their participation.  

 

Analyses  

Since the aim of this study was to investigate whether or not students could 

make reliable and valid evaluations of their peers, the data were aggregated at the 

student level by computing mean scores on the items for the different students. Next, 

construct validity of the rating scale was examined with a confirmatory factor analysis 

using Amos 7.0 (Arbuckle, 2006). This analysis was carried out to determine whether 

the data conformed with the three-factor model. Model fit was assumed if the greater 

part of the following seven conditions were met: (1) the chi-squared divided by the 

degrees of freedom (CMIN/df) should be lower than 3 with a significant p-value (Kline, 

1998); (2) the root mean square error approximation (RMSEA) should be less than 0.1 

(Browne & Cudeck, 1993); (3) the Tucker–Lewis coefficient (TLI) and; (4) the 

comparative fit index (CFI) should both be higher than 0.90 (Hu & Bentler, 1999); (5) 

the root mean square residual (RMR) should be less than 0.07; (6) the goodness-of-fit 

index (GFI); and (7) the adjusted goodness-of-fit index (AGFI) should both be higher 

than 0.80. These last three indices were specified by Saris and Stronkhorst (1984). 

The construct validity was also tested by examining the correlations between the 

items and the overall score and between the subscale scores and the overall score. In 

addition, generalizability studies were conducted in order to examine how many 

different peer ratings per individual student are necessary to ensure a reliable 

evaluation of one student (Crick & Brennan, 1983). According to Grönlund (1988), 

the generalizability-coefficient (G-coefficient) should be between 0.60 and 0.80. 

Therefore, a minimal G-coefficient of 0.70 was applied in this study. The standard 

error mean (SEM) is an estimation of the 95% confidence interval divided by 1.96 

(Ferguson, 1981). This means that a 5-point scale with a ½ point confidence interval 

should have an SEM lower than 0.26 and a 10-point scale with a confidence interval of 

1 point should have an SEM lower than 0.51. Furthermore, the construct reliability of 

the rating scale was examined by computing Hancock’s coefficients for the three 

factors (Hancock & Mueller, 2001). The following formula was used for the calculation 

of Hancock’s coefficient: 
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When assessing the reliability of latent constructs, such as the current three-factor 

model, Hancock’s coefficients are preferred over the more commonly used 

Cronbach’s alpha coefficients. The H-coefficient directly assesses the reliability of the 

construct itself, because it is based on the factor loadings of all indicators belonging to 

one factor. In other words, the H-coefficient represents the percentage of variance 

that is explained by the construct. This is in contrast with the Cronbach’s alpha 

coefficient because it is based only on the interrelatedness of the indicators. The 

recommended minimum for Hancock’s H-coefficient lies between 0.70 and 0.80 

(Hancock & Mueller, 2001). 

 

 

RESULTS 

 

A total of 1111 completed rating scales were submitted. With the application 

of these rating scales, 196 different students were evaluated and rated by four to eight 

of their peers. This was a response rate of 87%. 

 

Construct validity 

Initially, the confirmatory factor analysis of the three-factor model 

demonstrated a poor fit. Therefore, items were removed based on content overlap 

between items, and on the fit indices generated by Amos. More parsimonious, 

alternative models of effective student activity during tutorials were also tested. A 

three-factor model consisting of 14 items generated the closest fit with the data. The 

items, means, and standard deviations are depicted in Table 1.  

 

 

 

 

 

36



CHAPTER 2 

 

group member. Students were instructed that the data would be analyzed on an 

anonymous basis and would not be reported to their peers. Students were also 

instructed to submit the completed rating scales at the conclusion of the course and 

were given a small gift certificate for their participation.  

 

Analyses  

Since the aim of this study was to investigate whether or not students could 

make reliable and valid evaluations of their peers, the data were aggregated at the 

student level by computing mean scores on the items for the different students. Next, 

construct validity of the rating scale was examined with a confirmatory factor analysis 

using Amos 7.0 (Arbuckle, 2006). This analysis was carried out to determine whether 

the data conformed with the three-factor model. Model fit was assumed if the greater 

part of the following seven conditions were met: (1) the chi-squared divided by the 

degrees of freedom (CMIN/df) should be lower than 3 with a significant p-value (Kline, 

1998); (2) the root mean square error approximation (RMSEA) should be less than 0.1 

(Browne & Cudeck, 1993); (3) the Tucker–Lewis coefficient (TLI) and; (4) the 

comparative fit index (CFI) should both be higher than 0.90 (Hu & Bentler, 1999); (5) 

the root mean square residual (RMR) should be less than 0.07; (6) the goodness-of-fit 

index (GFI); and (7) the adjusted goodness-of-fit index (AGFI) should both be higher 

than 0.80. These last three indices were specified by Saris and Stronkhorst (1984). 

The construct validity was also tested by examining the correlations between the 

items and the overall score and between the subscale scores and the overall score. In 

addition, generalizability studies were conducted in order to examine how many 

different peer ratings per individual student are necessary to ensure a reliable 

evaluation of one student (Crick & Brennan, 1983). According to Grönlund (1988), 

the generalizability-coefficient (G-coefficient) should be between 0.60 and 0.80. 

Therefore, a minimal G-coefficient of 0.70 was applied in this study. The standard 

error mean (SEM) is an estimation of the 95% confidence interval divided by 1.96 

(Ferguson, 1981). This means that a 5-point scale with a ½ point confidence interval 

should have an SEM lower than 0.26 and a 10-point scale with a confidence interval of 

1 point should have an SEM lower than 0.51. Furthermore, the construct reliability of 

the rating scale was examined by computing Hancock’s coefficients for the three 

factors (Hancock & Mueller, 2001). The following formula was used for the calculation 

of Hancock’s coefficient: 

EVALUATION OF PEER ACTIVITIES IN PBL 

 

� � 1

				
�
�
�
�
1 �	 1

ℓ��
1 �	ℓ��	 	�	��	

ℓ��
1 �	ℓ���

�
�
��
 

 

When assessing the reliability of latent constructs, such as the current three-factor 

model, Hancock’s coefficients are preferred over the more commonly used 

Cronbach’s alpha coefficients. The H-coefficient directly assesses the reliability of the 

construct itself, because it is based on the factor loadings of all indicators belonging to 

one factor. In other words, the H-coefficient represents the percentage of variance 

that is explained by the construct. This is in contrast with the Cronbach’s alpha 
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RESULTS 

 

A total of 1111 completed rating scales were submitted. With the application 
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of their peers. This was a response rate of 87%. 

 

Construct validity 

Initially, the confirmatory factor analysis of the three-factor model 

demonstrated a poor fit. Therefore, items were removed based on content overlap 

between items, and on the fit indices generated by Amos. More parsimonious, 

alternative models of effective student activity during tutorials were also tested. A 

three-factor model consisting of 14 items generated the closest fit with the data. The 

items, means, and standard deviations are depicted in Table 1.  

 

 

 

 

 

37



CHAPTER 2 

 

Table 1 

Items, Means, and Standard Deviations of the Maastricht Peer Activity Rating Scale (M-PARS)  

 

Items                   Mean      Standard  

                                                                                                               (1-5)       deviation               

 

Constructive activities 

1 This student was able to make adequate summaries  3.45 0.49 

2 This student was able to make a distinction between  

the main and lateral issues in the subject matter  3.49 0.42 

3 This student asked critical questions   3.24 0.57 

4 This student corrected misconceptions about the  

subject matter     3.28 0.50 

5 This student contributed to a better understanding      

of the subject matter     3.58 0.54 

                                                                                                                                 

Collaborative activities 

6 This student had a positive influence on the group  3.74 0.46 

7 This student felt responsible for the group   3.22 0.49 

8 This student promoted collaboration between group  

members      3.41 0.44 

9 This student was willing to share his/her information  4.02 0.40 

10 This student was committed to the group   3.65 0.50 

 

Motivational activities 

11 This student demonstrated motivation   3.64 0.59 

12 This student participated well    3.75 0.58 

13 This student actively participated during the  

brainstorm sessions     3.67 0.52 

14 This student contributed more than other group  

members      2.92 0.67 

    

15 Score this student’s overall activity in the tutorial  

group sessions on a scale from 1 (poor) tot 10  

(excellent).      7.23 0.81 

Note. 1 = completely disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = completely agree. 
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This three-factor model produced, among others, the following results: χ² 

(74, N = 196) = 187.28, p = 0.000, TLI = 0.95, CFI = 0.96 and GFI = 0.88 (Table 2). 

Seven out of eight earlier specified conditions were met, which indicated an 

acceptable fit. Because the correlations between the three factors were fairly high (r = 

0.86, 0.88, 0.88), confirmatory factor analyses were also carried out on the one- and 

two-factor models. These models were based on theoretical assumptions. The fit 

indices of the one- and two-factor models indicated a poorer fit compared to the 

three-factor model (Table 2). After this, the three-factor model was cross-validated by 

splitting the dataset into two random subsets. Both subsets generated acceptable and 

similar results (Table 2).  

 
Table 2 

Fit Indices for the One-, Two-, and Three-Factor, and for the Two Random Subsets of the Three-Factor Model 

 
N χ2 df p Cmin/ 

df RMSEA TLI CFI RMR GFI AGFI 

 
Number of factors 

1 196 262.0 77 0.000 3.403 0.111 0.924 0.935 0.009 0.831 0.769 

2 196 238.1 76 0.000 3.132 0.105 0.932 0.943 0.009 0.845 0.786 

3 196 187.3 74 0.000 2.531 0.089 0.951 0.960 0.008 0.876 0.824 

 

Sub-set1 

 

98 

 

143.4 

 

74 

 

0.000 

 

1.938 

 

0.098 

 

0.945 

 

0.955 

 

0.011 

 

0.823 

 

0.749 

Sub-set 2 98 127.0 74 0.000 1.716 0.086 0.951 0.960 0.008 0.843 0.777 

 

 

Furthermore, strong positive correlations were found between the overall 

activity score and the 14 individual items (r > 40.53, p < 0.01) as well as between the 

overall activity score and the three factor scores (r = 0.88, r = 0.89, r = 0.94, p < 

0.01). 
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Generalizability 

G-coefficients and SEMs were calculated for the three factors, the total score, 

and the overall evaluation. The results indicated that four or more ratings gave 

acceptable G-coefficients and SEMs (Table 3). 

 
Table 3 

Generalizability Coefficients (G-Coefficient) and Standard Errors of Measurement (SEM), Based on Three, Four, Five, 

and Six Ratings 

    

            Raters, n        G-Coefficient               SEM 

 

Factor 1: Constructive activities  3  .66  .28 

    4  .72  .24 

    5  .76  .22 

    6  .79  .20 

 

Factor 2: Collaborative activities  3  .64  .27 

    4  .70  .24 

    5  .75  .21 

    6  .78  .19 

 

Factor 3: Motivational activities  3  .71  .31 

    4  .76  .27 

    5  .80  .24 

    6  .83  .22 

 

Total scale    3  .72  .25 

    4  .77  .21 

    5  .81  .19 

    6  .84  .18 

 

Overall score   3  .72  .47 

    4  .77  .41 

    5  .81  .37 

    6  .83  .33 

 

 

 

 

EVALUATION OF PEER ACTIVITIES IN PBL 

 

Construct reliability 

Table 4 exhibits the means, standard deviations, range, and Hancock’s 

coefficients for the three subscales, the total scale, and the overall score. The 

Hancock’s coefficients for the three factors: 0.93, 0.93, and 0.96, respectively, 

indicated very good construct reliability for the three-factor model. 
 

Table 4 

Mean Scores ,Standard Deviations and Hancock’s H  Coefficients for the Three Factors, the Total Scale, and the 

Overall Grade (1 ‘Poor’ – 10 ‘Excellent’) Based on Four to Eight Ratings per Individual Student  

 
Items, n Students, 

N Min. Max. Mean Standard 
deviation 

Hancock’s 
coefficient 

 
Factor 1: 

Constructive 

activities 

5 196 2.0 4.4 3.4 0.4 0.93 

Factor 2: 

Collaborative 

activities 

5 196 1.9 4.3 3.6 0.4 0.93 

Factor 3: 

Motivational 

activities 

4 196 1.7 4.6 3.5 0.5 0.96 

Total Scale 14 196 1.9 4.3 3.5 0.4 - 

Overall score 1 196 3.7 9.00 7.2 0.8 - 

Note. 1 = completely disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = completely agree. 

 

 

DISCUSSION 

 

The purpose of this study was to investigate whether students are able to 

evaluate the performance of their peers in a problem-based tutorial group setting in a 

reliable and valid way. For this reason, a theoretically grounded rating scale was 

developed that evaluated three main aspects of tutorial activity: a student’s 

constructive, collaborative, and motivational contributions to the tutorial group. 
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Subsequently, this rating scale was administered to first-year health science students 

who participated in tutorial groups. Based on the results of the confirmatory factor 

analysis and content overlap, several items were removed, which resulted in a valid 

and reliable rating scale. In accordance with the hypothesis, this study demonstrated 

that in the specific setting of a tutorial group, students are indeed able to accurately 

evaluate the performance of their peers. Furthermore, these peer group ratings 

proved to have high inter-rater agreement. The generalizability studies indicated that a 

minimum of only four peers rating a student will generate a reliable evaluation. These 

findings are in line with previous findings reported by Eva (2001), that generally 

speaking, peer evaluations are highly reliable and valid.  

In addition, this study has resulted in a unique instrument with which 

activities that are conducive for learning in PBL tutorials can be measured. The M-

PARS has many advantages over existing instruments. First of all, it is based on peer 

group evaluations which are thought to be more valid and reliable than self-evaluations 

(Eva, 2001; Papinczak et al., 2007b). Furthermore, this scale meets two important 

conditions that previously developed peer rating scales often lacked. First of all, this 

scale is adequately validated as a peer evaluation instrument. Second, it is well-founded 

on the literature about effective student performance in a tutorial group. Third, the 

advantage of the M-PARS is that it is a very small scale (only 14 items) and it requires 

only four raters per individual student, to carry out the rating, which makes this rating 

scale very easy to use. With regard to the practical relevance, this rating scale could 

serve as a monitoring instrument which a tutor can use to improve tutorial group 

processes. The M-PARS could also be applied as a formative evaluation tool in order 

to stimulate students to reflect on their own tutorial behavior. This not only applies 

to the student being evaluated, but also to the one carrying out the evaluation. For the 

student being evaluated, the scores on the three subscales of the rating scale provide a 

clear overview of which activities he/she already displays and which activities call for 

improvement. For the student carrying out the evaluation, it could be beneficial in the 

sense that it might enhance their own tutorial performance (Schönrock-Adema et al., 

2007).  

One of the limitations present in this study was that the correlation 

between the three subscales of the M-PARS was fairly high. This could be an 

indication that the three subscales actually only measure one and the same factor. 

However, when the hypothesis that all 14 items represent only one factor was 
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tested the majority of the fit indices did not meet the requirements. This indicated 

a poor model fit and as a result, this hypothesis was rejected. Future research 

could focus on the influence of tutorial performance on other variables that are 

thought to play an important role in PBL. Examples of these variables include 

achievement scores and the amount of time devoted to self-study. It would be 

interesting to know whether students with a high score on one or more of the M-

PARS’ subscales also devote more time to self-study and achieve higher grades 

than students with lower scores. Correlating the three subscales with achievement 

scores and self-study time could elucidate which tutorial activities are the most 

essential to achieve successful PBL. In other words, it could shed some light on the 

‘key activities’ required by tutorial groups. 
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ABSTRACT 

 

The purpose of this study was to investigate the relationship between the 

contributions students make to the problem-based tutorial group process as observed 

by their peers, self-study time, and achievement. To that end, the Maastricht Peer 

Activity Rating Scale was administered to students participating in problem-based 

learning tutorial groups. With this rating scale, students had to rate the constructive, 

collaborative, and motivational activities of their peers within the tutorial group. In 

addition, time spent on self-study was measured with a self-estimation method and 

achievement was measured with a unit test and a group assignment. A causal model of 

these variables was developed, in which the three types of activities were assumed to 

affect time spent on self-study, which would in turn affect unit test scores and group 

assignment scores. A structural equation modeling analysis indicated acceptable model 

fit. Especially apparent was the evidence for the causal relations between a student’s 

constructive activities and his/her unit test score and between a student’s collaborative 

activities and the group assignment score. On the other hand, time spent on self-study 

was not affected by the students’ contributions, nor did it have an effect on the unit 

test score. These results suggest that there are indeed causal relations between a 

student’s contributions to the tutorial group process and achievement. 
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INTRODUCTION 

 

Problem-based learning (PBL) is an instructional method originating from the 

active learning perspective, allocating the responsibility of learning on learners. PBL is 

also a constructivist and collaborative learning environment, meaning that people learn 

by giving meaning to experiences and interactions with others (Savery & Duffy, 1996). 

As its name indicates, this instructional method starts with an authentic problem that is 

relevant for the future practice of the profession. Students meet each other twice a 

week, during which they work together in small groups of approximately eight to 10 

students. During the rst meeting, students start with activating their prior knowledge 

about the given problem. Next, the problem is analyzed, possible explanations are 

generated and learning issues are formulated. After these rst steps, students 

individually study these learning issues and search for relevant information. During the 

second meeting students discuss and synthesize their ndings, which should lead to a 

deeper understanding of the problem. In short, PBL consists of three phases: problem 

analysis in the tutorial group, individual self-study, and (re)structuring of the newly 

acquired knowledge in collaboration with the other group members (Barrows, 1988; 

Schmidt, 1993). This whole process is facilitated by a tutor, who monitors and if 

necessary improves the quality of the discussion in the group. The quality of the 

discussion within the tutorial group seems to play a crucial role in the success of PBL 

(Gijselaers & Schmidt, 1990; Savery & Duffy, 1996). Tutorial groups that are perceived 

as well functioning by the students within the group, achieve better (Gijselaers & 

Schmidt, 1990). At the same time it is still unclear what the exact relationship is 

between students’ contributions to the group discussion and achievement. 

 
Collaborative learning 

PBL can be seen as a type of collaborative learning environment where 

students work together on a common task (Dolmans, De Grave, Wolfhagen, & Van 

der Vleuten, 2005). According to this learning principle learning increases when 

students share common goals, are dependent on and accountable to each other 

(Johnson, Johnson, & Smith, 2007; Van der Linden, Erkens, Schmidt, & Rensaw, 2000). 

The factors that affect the effectiveness of different types of collaborative learning 

environments have been studied extensively over the years. In a recent study, Van den 

Bossche, Gijselaers, Segers, and Kirschner (2006), developed a model of team 
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effectiveness. Participants in this study were enrolled in higher business education and 

worked together on an assignment for a period of seven weeks. According to this 

model team effectiveness is affected by both cognitive and social factors. The cognitive 

factors that contribute to the effectiveness are referred to as team learning behavior 

and include construction, co-construction, and constructive conict. This implies that 

within a group different viewpoints are articulated and discussed, and a common 

understanding is negotiated (Van den Bossche et al., 2006). Teams in which these three 

types of cognitive behavior take place reported a higher shared cognition (i.e., ‘‘shared 

conception of the problem’’ (Van den Bossche et al., 2006, p. 492)) within the group. 

This, in turn, seemed to enhance the perceived team effectiveness. Furthermore, the 

occurrence of these team learning behaviours depends on different social factors. 

Students have to be committed towards the task, to experience a sense of 

interdependence, feel save to express their ideas and belief that their group can work 

in an effective way (Van den Bossche et al., 2006). If these conditions are met team 

learning behaviour will more likely occur. Decuyper, Dochy, and Van den Bossche 

(2010) developed an even more extensive model of team learning. In this model they 

also demonstrated that shared cognition, and therefore successful collaborative 

learning, arises from co-construction and constructive conicts within the group. But 

according to this model, as opposed to the model of Van den Bossche et al. (2006), the 

occurrence of co-construction and constructive conicts is not only affected by (social) 

variables at the team level, but also by variables at the individual level. At this individual 

level they distinguish individual characteristics and individual behavior of team members 

as important input variables for successful collaborative learning. Examples of such 

individual variables are: motivation, appreciation of team work, construction, 

responsibility, and participation. 

 

Effectiveness of PBL 

The effect of PBL on learning has been subjected extensively to study (e.g., 

Albanese & Mitchell, 1993; Colliver, 2000; Dochy, Segers, Van den Bossche, & Gijbels, 

2003; Schmidt, Cohen-Schotanus, & Arends, 2009a), of which the majority has focused 

on medical education. Research on effectiveness of PBL has not so much focused on 

the inuencing factors, but more on the comparison of PBL and conventional curricula. 

This particular learning environment seems to facilitate the development of a exible 

knowledge base within students and the development of problem-solving skills and self-
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Schmidt, 1990). At the same time it is still unclear what the exact relationship is 

between students’ contributions to the group discussion and achievement. 

 
Collaborative learning 

PBL can be seen as a type of collaborative learning environment where 

students work together on a common task (Dolmans, De Grave, Wolfhagen, & Van 

der Vleuten, 2005). According to this learning principle learning increases when 

students share common goals, are dependent on and accountable to each other 

(Johnson, Johnson, & Smith, 2007; Van der Linden, Erkens, Schmidt, & Rensaw, 2000). 

The factors that affect the effectiveness of different types of collaborative learning 

environments have been studied extensively over the years. In a recent study, Van den 

Bossche, Gijselaers, Segers, and Kirschner (2006), developed a model of team 
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effectiveness. Participants in this study were enrolled in higher business education and 

worked together on an assignment for a period of seven weeks. According to this 

model team effectiveness is affected by both cognitive and social factors. The cognitive 

factors that contribute to the effectiveness are referred to as team learning behavior 

and include construction, co-construction, and constructive conict. This implies that 

within a group different viewpoints are articulated and discussed, and a common 

understanding is negotiated (Van den Bossche et al., 2006). Teams in which these three 

types of cognitive behavior take place reported a higher shared cognition (i.e., ‘‘shared 

conception of the problem’’ (Van den Bossche et al., 2006, p. 492)) within the group. 

This, in turn, seemed to enhance the perceived team effectiveness. Furthermore, the 

occurrence of these team learning behaviours depends on different social factors. 

Students have to be committed towards the task, to experience a sense of 

interdependence, feel save to express their ideas and belief that their group can work 

in an effective way (Van den Bossche et al., 2006). If these conditions are met team 

learning behaviour will more likely occur. Decuyper, Dochy, and Van den Bossche 
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according to this model, as opposed to the model of Van den Bossche et al. (2006), the 
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Effectiveness of PBL 

The effect of PBL on learning has been subjected extensively to study (e.g., 

Albanese & Mitchell, 1993; Colliver, 2000; Dochy, Segers, Van den Bossche, & Gijbels, 

2003; Schmidt, Cohen-Schotanus, & Arends, 2009a), of which the majority has focused 

on medical education. Research on effectiveness of PBL has not so much focused on 

the inuencing factors, but more on the comparison of PBL and conventional curricula. 

This particular learning environment seems to facilitate the development of a exible 

knowledge base within students and the development of problem-solving skills and self-
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directed learning skills in medical education (Hmelo-Silver, 2004). Dochy et al. (2003) 

concluded that students enrolled in medical PBL curricula are better at the application 

of knowledge. Recently, Schmidt, Van der Molen, Te Winkel, and Wijnen (2009b) also 

found that medical curricula that promote active learning through small group 

instruction have higher graduation rates and lower study duration, compared to the 

more conventional curricula that emphasize direct instruction. Another recent Dutch 

study of Schmidt et al. (2009a) summarized studies in which a single well-established 

PBL medical curriculum was compared to several conventional medical curricula. This 

meta-analysis indicated that students graduating from this single PBL curriculum have 

better interpersonal and practical medical skills than the students from the more 

conventional, teacher centered, curricula. Medical knowledge and diagnostic reasoning 

was also slightly better in the PBL curriculum, but these effects were only small. In 

addition, the drop-out rate was lower and the graduation time was shorter in this 

curriculum. 

 
Group functioning 

Although PBL seems to have a beneciary effect on student learning, it has 

also become evident that a high quality group discussion is conditional to the success 

of PBL (Cohen, 1994; De Grave, Boshuizen, & Schmidt, 1996; Savery & Duffy, 1996). 

Only within well-functioning PBL groups, cognitive conicts (i.e., conicting ideas 

within the group) will arise and new knowledge will be constructed and tested through 

negotiation, leading to true constructivist learning (Savery & Duffy, 1996). The quality 

of interactions in tutorial groups is perceived by students as an important predictor for 

the productivity of a tutorial group (Dolmans, Wolfhagen, & Van der Vleuten, 1998). 

This is in line with studies on collaborative learning environments other than PBL (e.g., 

Decuyper et al., 2010; Van den Bossche et al., 2006). Merely putting students together 

in a group with a common task does not automatically lead to successful learning. 

Within collaborative learning groups such as PBL tutorial groups, different factors can 

impede successful group functioning. In their model Decuyper et al. (2010) list the 

most mentioned factors in literature. One of these factors is that group members tend 

to take less responsibility because they can rely on their group members to do the 

work. This so-called ‘free riding’ has also been seen in PBL tutorial groups and students 

have indicated that they believe this has a negative effect on group functioning 

(Dolmans et al., 1998). The same is true for overly dominant students, because this 
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might restrain other group members from giving their opinion. Another problem in 

tutorial groups is that students sometimes avoid constructive conicts (Moust, Van 

Berkel, & Schmidt, 2005). Students tend to merely state the undifferentiated main 

issues that resulted from their self-study, without explicitly discussing differences in 

viewpoint between students or sources. This closely resembles one of the impeding 

factors that Decuyper et al. (2010) called ‘group thinking’. 

Causal models have demonstrated to be a very suitable tool to further 

elucidate the relationship between group functioning and achievement. Back in 1990, 

Gijselaers and Schmidt developed a causal model of learning in a PBL environment in 

which group functioning played a crucial role. In their model group functioning was 

inuenced by the degree to which a student’s prior knowledge linked up with the 

subject-matter, the quality of the problems and the tutor performance. Students in 

high functioning groups spent more time on self-study and consequently achieved 

better on a test. In addition, well-functioning tutorial groups had a positive inuence on 

students’ intrinsic interest in the subject-matter. Van Berkel and Schmidt (2000) added 

another variable to this model, namely group attendance which represented the 

commitment or willingness of students to engage in PBL. They found that attendance 

had a mediating effect between group functioning and achievement. Effective tutorial 

groups had higher attendances, which consequently led to higher achievements. In 

addition, the results indicated that the better the attendance is in a tutorial group, the 

less time for self-study is needed.  

The weakness of these studies is that they treat group functioning as a single 

variable, leaving it unclear which specic student activities and group processes are 

conditional for effective group functioning and consequently for student achievement. 

In others words, these causal models do not differentiate, by indicating which student 

activities in the tutorial group are of central importance. Although the functioning of 

the tutorial group seems to steer learning, it remains unclear which student activities 

are crucial for good learning achievements (Dolmans & Schmidt, 2006; Hak & Maguire, 

2000). Hak and Maguire (2000, p. 1) refer to it as ‘‘the black box of studies on PBL’’. 

 

Student activities 

In order to unravel the relationship between tutorial student activities and 

achievement, we rst have to take a look at what is known about students’ tutorial 

behavior and tutorial group processes. According to Slavin, Hurley, & Chamberlain 
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(2003), there are three major perspectives on the effectiveness of learning in small 

groups. The rst is the cognitive perspective, which comes down to the notion that 

students learn through interaction with peers and through elaboration (e.g., by 

explaining in own words or asking critical questions) on the subject matter. 

Observational studies have demonstrated that students in tutorial groups display these 

cognitive activities such as summarizing, asking each other critical questions and 

correcting misconceptions (Visschers-Pleijers, Dolmans, De Leng, Wolfhagen, & Van 

der Vleuten, 2006; Yew & Schmidt, 2009). Within a group these activities need to 

occur in order to develop shared cognition (Van den Bossche et al., 2006). The second 

perspective is the collaborative perspective, meaning that the degree of cohesiveness 

within a group is thought to have a positive inuence on achievement. Van der Linden 

et al. (2000) state that, in order for collaborative learning to be successful, students 

working together within groups should be mutually dependent, should share a 

common goal and should share responsibilities. Yew and Schmidt (2009) identied 

these collaborative processes in tutorial groups, for instance in the form of sharing 

information. The third and last perspective on the effectiveness of learning in small 

groups is the motivational perspective. According to this perspective motivation to 

complete the learning task at hand prompts students to actively contribute to the 

group discussion (Slavin et al., 2003). Situational interest, a somewhat related type of 

motivation, is mentioned by Hidi and Renninger (2006). They refer to it as the 

willingness to engage, which springs from an interaction between a person and a 

specic content or even a specic learning environment. Hidi and Renninger (2006) 

suggest that academic achievement is positively affected by situational interest of 

students. 

 

Self-study time 

Since PBL intends learning to be self-directed (Dolmans et al., 2005), time 

spent on self-study also takes up an important position within the PBL process. Based 

on the model of Gijselaers and Schmidt (1990), which was discussed earlier, time spent 

on self-study is thought to play a mediating role between group functioning and 

student achievement. Van den Hurk, Wolfhagen, Dolmans, & Van der Vleuten (1999) 

found that students in PBL tutorial groups were of the opinion that more useful 

learning issues were formulated when they participated in a well-functioning group. 

The same students also indicated that they used these learning issues as a starting 
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point for self-study. The relation between self-study time and achievement has been 

extensively investigated. In their review, Frederick and Wahlberg (1980) found that 

time spent on learning is positively related to achievement, but they also argue that this 

relation is inuenced by the quality of instruction and student ability. Van den Hurk, 

Wolfhagen, Dolmans, and Van der Vleuten (1998) also suggest that there is a relation 

between time spent on self-study and achievement but that it may not be as 

straightforward as one would expect. They investigated the relation between time 

spent on self-study and achievement in a medical PBL curriculum. The results indicated 

that there was no signicant relation between self-study time and achievement scores 

for the rst and second year students, but that further research is needed into the 

inuence of different qualitative factors. For instance, there is no insight in the 

inuence of group processes within the tutorial group on self-study time. 

 

Peer evaluations 

Research on student performance in PBL tutorials is often based on students’ 

self-evaluation and the validity and reliability of self-evaluation is not optimal (e.g., Eva, 

2001). Yew and Schmidt (2009) also argued that data gathered from observations 

instead of self-evaluation is preferable, because it allows you to be as close to the 

learning activities as possible. In this study we tried to get an even closer look at the 

contributions of students, by using peer observations. Peers might have a more 

accurate picture of how students perform during tutorial meetings. There are two 

possible explanations for this (Eva, 2001). First, students see their peers intensively 

(twice a week for period of eight weeks) and second, each student is evaluated by 

multiple peers. Therefore one judgment about an individual student consists of 

multiple evaluations.  

In a previous study (Kamp, Dolmans, Van Berkel, & Schmidt, 2011) the 

Maastricht Peer Activity Rating Scale (M-PARS) was developed with which students can 

evaluate three main aspects of tutorial peer activity: a peer’s constructive, 

collaborative, and motivational contributions to the tutorial group. This study also 

demonstrated that, students are able to evaluate their peers on these three aspects in 

a reliable and valid way and that, only four evaluations per student are needed for a 

reliable judgment.  
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The current study 

Although it can be concluded from the previous paragraph that group 

functioning is affected by cognitive, collaborative, and motivational activities, it is still 

unknown how these activities relate to student achievement. In this study we will, 

therefore, focus on specic student behavior that positively inuences student 

achievement. The mediating effect of self-study time on achievement was already 

mentioned and therefore it will also be taken into account in this study. The central 

research question that is addressed in this study is: ‘Do students who perform better 

in tutorial groups (i.e., display more constructive, collaborative, and motivational 

activities according to their peers) also spend more time on self-study and 

subsequently achieve better or, in other words, does tutorial performance have any 

predictive value with regard to self-study time and subsequent achievement?’ Based on 

the causal model of Gijselaers and Schmidt (1990) it is hypothesized that the student’s 

activities have an indirect effect on achievement on the unit test and the group 

assignment and that this effect is mediated by the time students spend on self-study 

(Fig. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Hypothesized model of the current study. 
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METHOD 

 

Participants 

Participants were 650 rst- and second-year students attending the medical 

curriculum (PBL) at Maastricht University during the academic year 2009–2010. These 

students were divided into 62 tutorial groups, each group consisting of approximately 

10 students. Students met each other twice a week for a 2-h session over a period of 

six (rst year students) to 10 (second year students) weeks. During these meetings 

students analyzed the problem that was presented to them and discussed and 

restructured the information they gathered during self-study collaboratively. 

 

Instruments 

Students’ activities were measured with the Maastricht Peer Activity Rating 

Scale (M-PARS) (Kamp et al., 2011). This 14-item rating scale consists of three 

subscales (See Appendix A). The rst subscale (5 items), constructive activities, 

measures activities that promote the development of shared cognition (e.g., This 

student corrected misconceptions about the subject matter). The second subscale (5 

items), collaborative activities, measures activities that contribute to the social aspect 

of collaboration (e.g., This student promoted collaboration between group members). 

The last subscale (4 items), motivational activities, measures activities that give the 

impression the student is motivated for the group work (e.g., This student 

demonstrated to be motivated). With this scale students can evaluate the performance 

of their peers in the tutorial group by responding to these items on a Likert scale 

ranging from 1 (strongly disagree) to 5 (strongly agree). Students had to also rate the 

overall performance of their peers in the tutorial group on a scale from 1 (very poor) 

to 10 (excellent). Students were asked to ll out the M-PARS during the last week of 

the unit. Scores on the three types of activities were obtained by averaging all ratings 

from the same student, resulting in an average score (ranging from 1 to 5) per type of 

activity.  

Student achievement was measured in twofold with a group assignment and a 

unit test at the end of the unit. For the group assignment students had to 

collaboratively prepare and give a presentation about a unit content related subject to 

their peers. The unit test consisted of 75 (for rst year students) and 125 (for second 

year students) true-false questions which corresponded with the content of the unit. 
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Both the grade of the test as well as the grade of the assignment was transformed to a 

scale ranging from 1 to 10. With regard to the nal unit grade, the grade on the test 

had a higher weight (80%) than the grade on the group assignment (20%). 

Self-study time was measured at the end of the course, before the unit test. 

Students were asked to estimate the average number of hours per week they spent on 

self-study during this unit. Moust (1993) already proved the validity of this method. He 

found a strong correlation between this post hoc self-estimation and a log method, 

were students had to systematically record the time they had spent on self-study. 

 

Procedure 

At the beginning of the course students were informed about the procedure 

of this study. The M-PARS and the self-study time question were administered to the 

students during a tutorial meeting in the last week of the course. Students received an 

envelope with the self-study time question and approximately nine rating scales, one to 

be completed for each group member. Students were ensured that the data would be 

processed in a condential manner and would not be reported back to their peers. 

The rating scales and the self-study time question were collected a couple days later 

during the next tutorial meeting. Twenty gift certicates were rafed among the 

participants who completed all items. 

Since the aim of this study was to investigate the causal relations between 

student activities, self-study time, and achievement, a structural equation modeling 

(SEM) analysis was undertaken using the AMOS statistical program (Version 17.0). SEM 

is a widely accepted statistical technique with which a theoretical model can be 

conrmed. As long as it is used for conrmatory use and not exploratory and as long 

as the model is based on substantial theory, it can be used to test the hypothesized 

underlying structural and causal relationships (see Violato & Hecker, 2007). However, 

as Violata and Hecker also indicate, SEM can only provide evidence and not proof for 

causality, and it can never rule out any explanatory factors. Model t will be 

determined using the following t indices: Chi-square (CMIN), RMSEA, and NFI. Good 

t is indicated by CMIN/df <3 (CMIN divided by the degrees of freedom) with a 

signicant p-value, RMSEA ≤.05, and NFI >.95 (Garson, 2009). 
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A total of 375 students completed the rating scales. This is a response rate of 

61%. A total of 538 students were evaluated by four or more of their peers in the 

tutorial group. Inspection of the histograms, the skewness, and the kurtosis of the 

variables, led to the removal of ve outliers. This resulted in a normal distribution for 

all variables (data may be assumed to be normal if skew and kurtosis is within the 

range of ±1.5 (Schumacker & Lomax, 2004, p. 69)). Multivariate normality was checked 

by inspecting the Mahalanobis distance values. This led to the removal of six more 

outliers, resulting in a sample size of 527. Table 1 shows the descriptives of the 

variables involved in this study. This table illustrates that the average achievement 

scores range from 3.8 to 9.5 (scale 1–10), with standard deviations of 0.72 and 0.89. 

Time spent on self-study varies between one and 36 h, with a standard deviation of 

5.96. The mean scores on the three factors of the M-PARS range from 1.6 to 4.9, with 

standard deviations varying between 0.51 and 0.60. As can be seen in this table, 

skewness and kurtosis are within the acceptable range. 

Since the purpose of this study was to test the relations between the three 

types of activities, time spent on self-study, and achievement the model depicted in 

Figure 1 was tested in AMOS, using maximum likelihood as estimation method. The t 

indices of the initial model (Fig. 1) indicated a poor t with the data. The modication 

indices for the hypothesized relationship between constructive activities and 

achievement on the unit test, between collaborative activities and achievement on the 

group assignment, and between achievement on the unit test and achievement on the 

group assignment were high, indicating that adding these three relationships would 

signicantly improve model t. Therefore, these three pathways were added. The 

pathway between self-study time and achievement on the group assignment was 

dropped because it did not contribute to a better t of the model. This resulted in the 

model in Figure 2, which illustrates a signicant relation between a student’s 

constructive activities and his/her score on the unit test, between a student’s 

collaborative activities and his/her score on the group assignment, and between a 

student’s score on the group assignment and his/her score on the unit test. 
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Table 1 

Descriptives of the Study Variables 

Variable N Mean Standard 
deviation Range Skew Kurtosis 

 

Unit test 

 

527 

 

7.10 

 

0.89 

 

3.8-9.2 

 

-0.47 

 

0.41 

Group assignment 527 7.23 0.72 5.0-9.5 -0.11 1.00 

Time for self-study hours/week 527 13.81 5.96 1.0-36.0 0.95 1.51 

Constructive activities  (5 

items) item mean 
527 3.57 0.51 2.0-4.9 -0.49 0.11 

Collaborative activities (5 

items) item mean 
527 3.68 0.52 1.9-4.9 -0.79 0.84 

Motivational activities (4 items) 

item mean 
527 3.62 0.60 1.6-4.9 -0.60 0.27 

Total score M-PARS (14 items) 527 50.74 7.23 26.7-67.3 -0.66 0.41 

 

 

Fit indices 

The model depicted in Figure 2 generated the following t indices in AMOS: 

Chi-square [5df] = 5.167, p = 0.396, a root mean square error of approximation of 

0.008 and a normed t index of 0.997 (Table 2). These results suggest good model t. 

In order to test the stability of the model, the model was cross-validated by splitting 

the data set into two random sub-sets. The t indices of both data sub-sets are also 

shown in Table 2 and are similar to the t indices of the total data-set. 
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Figure 2. Path diagram with standardized regression weights and percentages of explained variance. *p < .05. 
**p < .01. ***p < .001. 

 

 

Table 2 

 Fit Indices for the Total Data Set and for the Two Random Sub-Sets 

Data-set N χ2 df p Cmin/df RMSEA NFI 

 
Total 

 
527 

 
5.167 

 
5 

 
0.396 

 
1.033 

 
0.008 

 
0.997 

Sub-set1 263 3.609 5 0.699 0.602 0.000 0.997 

Sub-set 2 264 7.047 5 0.217 1.409 0.040 0.992 

Note. RMSEA = Root mean square error of approximation; NFI = normed fit index. Good fit is indicated by 
CMIN/DF< 3 (CMIN divided by the degrees of freedom) with a significant p-value, RMSEA≤ .50, and NFI> 
.95 (Garson, 2009).  

.16*** 

.01 

.12 

.41*** 

.07 

-.02 

.203 .025 

Achievement unit 
test 

.11*** Achievement group 
assignment 

Self-study time 

.013 

.90 .86 

.85 

Collaborative 
activities 

Motivational 
activities 

Constructive 
activities 

62



CHAPTER 3 

 

Table 1 

Descriptives of the Study Variables 

Variable N Mean Standard 
deviation Range Skew Kurtosis 

 

Unit test 

 

527 

 

7.10 

 

0.89 

 

3.8-9.2 

 

-0.47 

 

0.41 

Group assignment 527 7.23 0.72 5.0-9.5 -0.11 1.00 

Time for self-study hours/week 527 13.81 5.96 1.0-36.0 0.95 1.51 

Constructive activities  (5 

items) item mean 
527 3.57 0.51 2.0-4.9 -0.49 0.11 

Collaborative activities (5 

items) item mean 
527 3.68 0.52 1.9-4.9 -0.79 0.84 

Motivational activities (4 items) 

item mean 
527 3.62 0.60 1.6-4.9 -0.60 0.27 

Total score M-PARS (14 items) 527 50.74 7.23 26.7-67.3 -0.66 0.41 

 

 

Fit indices 

The model depicted in Figure 2 generated the following t indices in AMOS: 

Chi-square [5df] = 5.167, p = 0.396, a root mean square error of approximation of 

0.008 and a normed t index of 0.997 (Table 2). These results suggest good model t. 

In order to test the stability of the model, the model was cross-validated by splitting 

the data set into two random sub-sets. The t indices of both data sub-sets are also 

shown in Table 2 and are similar to the t indices of the total data-set. 

 

 

 

 

 

 

 

STUDENTS’ ACTIVITIES AND ACHIEVEMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Path diagram with standardized regression weights and percentages of explained variance. *p < .05. 
**p < .01. ***p < .001. 

 

 

Table 2 

 Fit Indices for the Total Data Set and for the Two Random Sub-Sets 

Data-set N χ2 df p Cmin/df RMSEA NFI 

 
Total 

 
527 

 
5.167 

 
5 

 
0.396 

 
1.033 

 
0.008 

 
0.997 

Sub-set1 263 3.609 5 0.699 0.602 0.000 0.997 

Sub-set 2 264 7.047 5 0.217 1.409 0.040 0.992 

Note. RMSEA = Root mean square error of approximation; NFI = normed fit index. Good fit is indicated by 
CMIN/DF< 3 (CMIN divided by the degrees of freedom) with a significant p-value, RMSEA≤ .50, and NFI> 
.95 (Garson, 2009).  

.16*** 

.01 

.12 

.41*** 

.07 

-.02 

.203 .025 

Achievement unit 
test 

.11*** Achievement group 
assignment 

Self-study time 

.013 

.90 .86 

.85 

Collaborative 
activities 

Motivational 
activities 

Constructive 
activities 

63



CHAPTER 3 

 

DISCUSSION 

 

The purpose of this study was to investigate the relationship between the 

contributions students make to the tutorial group process observed by their peers, 

self-study time, and achievement. Therefore, the M-PARS was administrated to a large 

group of rst- and second-year students attending a bachelor in medicine. With this 

rating scale students had to evaluate the constructive, collaborative, and motivational 

contributions of their peers during the tutorial meetings. In a theoretically 

substantiated model the relation between these three activities, average hours of self-

study time per week, and achievement scores were studied. It was hypothesized that 

the three types of activities would have an indirect effect on the achievement scores of 

the students. This effect was expected to be mediated by time spent on self-study. 

Based on the analyses and results there is evidence for the relationships between the 

three types of activities and self-study time and achievement. This implies there is not 

only a relationship between social and cognitive factors and successful collaborative 

learning on the team level (e.g., Van den Bossche et al., 2006), but also on the 

individual level between individual contributions and individual achievement. This is in 

line with the model on team learning by Decuyper et al. (2010), which already 

emphasized the importance of individual behavior in groups in order for collaborative 

learning to be successful. This study indicated that within groups these inputs at the 

individual level, may not only promote shared cognition but also affect the individual 

achievement of a student while learning within a group. More specically, the results 

indicated a strong relationship between a student’s constructive contributions within 

the tutorial group and the achievement score on the unit test. In other words, this 

implies that students who, according to their peers, ask critical questions, are able to 

correct misconceptions, and can distinguish main from lateral issues, achieve better on 

the unit test than their peers who make less constructive contributions within the 

tutorial group. On the group level, Van den Bossche et al. (2006) already 

demonstrated a similar relationship; teams who display more learning behaviors (e.g., 

construction) experienced an increased sense of shared cognition and perceived 

themselves as more effective. In addition, the results indicated an effect of a student’s 

collaborative contributions within the group on their achievement score of the group 

assignment. Students who are perceived by their peers as more committed to the 

group and promote collaboration within the group achieve better on the group 
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assignment than students who are perceived by their peers as less committed to the 

group. This also conrms previous research which showed that successful group 

learning is, in addition to constructive learning behavior, affected by social factors 

within the group (Johnson et al., 2007; Van den Bossche et al., 2006). There also was a 

small effect of achievement on the group assignment on achievement on the unit test. 

When one assumes that the achievement score represents the extent to which 

students have learned about the subject matter, it is plausible that a good score on the 

group assignment will predict a good score on the following unit test. One could argue 

that the effect of group assignment achievement on unit test achievement is expected 

to be larger, but it is also very plausible that both tests address different aspects. The 

unit test is expected to rather measure factual knowledge and the group assignment 

more o collaborative, social, and presentation skills. What was indeed surprising was 

that there was no mediating effect of time spent on self-study. Self-study time appeared 

not to be affected by the contributions students made in the tutorial group, and it 

showed no effect on the achievement scores of students. A possible explanation for 

the absence of this effect can be found in an article by Plant, Ericsson, Hill, and Asberg 

(2005). They argue that learning achievements are not so much inuenced by the 

amount of time a student spends on self-study, but by the manner in which he or she 

spends this time. Students can spend a lot of time on individual study activities but if 

they do not use this time effectively it will not represent the extent to which they have 

learned about the subject matter. Van den Hurk et al. (1998) also suggest that 

achievement is not so much inuenced by the amount of self-study time, but more by 

the manner in which they spend this time and the individual learning needs of students. 

Although the results provide evidence for the causal relationships between 

the variables, it is impossible to rule out any underlying exploratory factors which have 

inuenced these relationships. One of these underlying factors might be that students 

who are active in the PBL tutorial also achieve better because they have a more 

engaged and motivated attitude towards their education and as a consequence invest 

more into their education.  

What would be the implications of these ndings for future research in area 

of PBL? Since a relation was found between a student’s contributions in the tutorial 

group and his or her achievement scores, it is important to monitor the quality of the 

contributions each individual student makes during tutorial group meetings. To that 

end, it is worthwhile to investigate whether or not the M-PARS could be used as a 

64



CHAPTER 3 

 

DISCUSSION 

 

The purpose of this study was to investigate the relationship between the 

contributions students make to the tutorial group process observed by their peers, 

self-study time, and achievement. Therefore, the M-PARS was administrated to a large 

group of rst- and second-year students attending a bachelor in medicine. With this 

rating scale students had to evaluate the constructive, collaborative, and motivational 

contributions of their peers during the tutorial meetings. In a theoretically 

substantiated model the relation between these three activities, average hours of self-

study time per week, and achievement scores were studied. It was hypothesized that 

the three types of activities would have an indirect effect on the achievement scores of 

the students. This effect was expected to be mediated by time spent on self-study. 

Based on the analyses and results there is evidence for the relationships between the 

three types of activities and self-study time and achievement. This implies there is not 

only a relationship between social and cognitive factors and successful collaborative 

learning on the team level (e.g., Van den Bossche et al., 2006), but also on the 

individual level between individual contributions and individual achievement. This is in 

line with the model on team learning by Decuyper et al. (2010), which already 

emphasized the importance of individual behavior in groups in order for collaborative 

learning to be successful. This study indicated that within groups these inputs at the 

individual level, may not only promote shared cognition but also affect the individual 

achievement of a student while learning within a group. More specically, the results 

indicated a strong relationship between a student’s constructive contributions within 

the tutorial group and the achievement score on the unit test. In other words, this 

implies that students who, according to their peers, ask critical questions, are able to 

correct misconceptions, and can distinguish main from lateral issues, achieve better on 

the unit test than their peers who make less constructive contributions within the 

tutorial group. On the group level, Van den Bossche et al. (2006) already 

demonstrated a similar relationship; teams who display more learning behaviors (e.g., 

construction) experienced an increased sense of shared cognition and perceived 

themselves as more effective. In addition, the results indicated an effect of a student’s 

collaborative contributions within the group on their achievement score of the group 

assignment. Students who are perceived by their peers as more committed to the 

group and promote collaboration within the group achieve better on the group 

STUDENTS’ ACTIVITIES AND ACHIEVEMENT 

 

assignment than students who are perceived by their peers as less committed to the 

group. This also conrms previous research which showed that successful group 

learning is, in addition to constructive learning behavior, affected by social factors 

within the group (Johnson et al., 2007; Van den Bossche et al., 2006). There also was a 

small effect of achievement on the group assignment on achievement on the unit test. 

When one assumes that the achievement score represents the extent to which 

students have learned about the subject matter, it is plausible that a good score on the 

group assignment will predict a good score on the following unit test. One could argue 

that the effect of group assignment achievement on unit test achievement is expected 

to be larger, but it is also very plausible that both tests address different aspects. The 

unit test is expected to rather measure factual knowledge and the group assignment 

more o collaborative, social, and presentation skills. What was indeed surprising was 

that there was no mediating effect of time spent on self-study. Self-study time appeared 

not to be affected by the contributions students made in the tutorial group, and it 

showed no effect on the achievement scores of students. A possible explanation for 

the absence of this effect can be found in an article by Plant, Ericsson, Hill, and Asberg 

(2005). They argue that learning achievements are not so much inuenced by the 

amount of time a student spends on self-study, but by the manner in which he or she 

spends this time. Students can spend a lot of time on individual study activities but if 

they do not use this time effectively it will not represent the extent to which they have 

learned about the subject matter. Van den Hurk et al. (1998) also suggest that 

achievement is not so much inuenced by the amount of self-study time, but more by 

the manner in which they spend this time and the individual learning needs of students. 

Although the results provide evidence for the causal relationships between 

the variables, it is impossible to rule out any underlying exploratory factors which have 

inuenced these relationships. One of these underlying factors might be that students 

who are active in the PBL tutorial also achieve better because they have a more 

engaged and motivated attitude towards their education and as a consequence invest 

more into their education.  

What would be the implications of these ndings for future research in area 

of PBL? Since a relation was found between a student’s contributions in the tutorial 

group and his or her achievement scores, it is important to monitor the quality of the 

contributions each individual student makes during tutorial group meetings. To that 

end, it is worthwhile to investigate whether or not the M-PARS could be used as a 

65



CHAPTER 3 

 

feedback tool for student’s tutorial behavior. This tool could then be used by students 

to provide peer feedback and subsequently improve their tutorial group contributions. 

As a next step it would be interesting to investigate whether or not this has a positive 

effect on their achievement. But since we have argued that there might be a 

discrepancy between what is addressed in the tutorial group and what is measured 

with the test, it would be a good idea to look for other methods to measure learning 

outcomes. Another interesting idea for future research is to repeat this study on the 

level of the whole tutorial group. Since the success of PBL depends on the quality of 

the collaborative process within the tutorial groups and since the behavior of one 

group member is heavily inuenced by the behavior of other group members, it would 

be of added value to discover if well contributing groups achieve better than poor 

contributing groups. 

A rst limitation of this study is that the relations between the variables in the 

model are not very strong (with the exception of the one between a student’s 

constructive contributions and the score on the unit test) and, consequently, that the 

model only explains a small percentage of the variance of the variables. There are two 

possible extenuating explanations for this result. First of all, the relation between the 

discussion in the tutorial group and the unit test or group assignment might not be as 

straightforward as is expected. A test might not always completely agree with was 

discussed. In addition, the unit test in these two units measure mainly factual 

knowledge and might therefore be less suitable for the detection of deep learning 

which is the intended and expected effect of PBL. In others words, there might be a 

discrepancy between what is addressed in the tutorial group and what is measured 

with the test. Second of all, the population of medical students in the Netherlands is 

highly homogeneous. The greater part of the students have had the same preparatory 

training in secondary school and have an above average mean grade for their nal 

exams in secondary school. In addition the students are, on the whole, highly 

motivated. Because of these two characteristics, the variances between our 

participants might be small. Therefore it can be perceived as a positive result that, 

despite the small differences within the population, a tting model was found. 

Another limitation is that the score on the group assignment in this study is a 

group score, meaning that there was no individual grade for each individual group 

member, but instead that all four group members received the same grade. Students 
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who contributed poorly to this assignment could, therefore, have received a higher 

grade than they would have if their individual contributions would have been graded. 

A last limitation of this study is the high correlation between the three types 

of activities measured with the M-PARS. These correlations could indicate that we are 

dealing with only one type of student tutorial activity. However, a conrmatory factor 

analysis in a previous study (Kamp et al., 2011) has proved that there are indeed three 

different factors with regard to the three types of tutorial student activity. 

Furthermore, in the model one factor (constructive activities) predicts the score on 

the multiple choice unit test and the other factor (collaborative activities) predicts the 

score on the group assignment. 
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ABSTRACT 

 

Within Problem-Based Learning successful learning depends on the quality of cognitive, 

social, and motivational contributions students make to the tutorial group. But at the 

same time, not all students in PBL automatically contribute in a high quality manner, 

which might impede successful group functioning. This study investigated whether peer 

process feedback combined with goal setting can be used to improve the quality of 

students’ individual contributions. A mixed-methods explanatory design, in which 

74 second-year Health Sciences students participated, combined a pre- and posttest 

with a focus group. The results indicated that the quality of the contributions only 

increased for students with a below average score on the pre-est. The qualitative data 

confirmed that the impact of the feedback could be increased by combining individual 

reflection by means of goal setting with face-to-face discussion. Another suggestion is 

to investigate whether midterm peer process feedback is more effective for first year 

students, because they are still developing their tutorial behavior, as opposed to 

second-year students. 
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CHAPTER 4 

 

INTRODUCTION 

 

Within health sciences Problem-Based Learning (PBL) is a commonly used 

instructional approach. The success of PBL largely depends on the quality of tutorial 

group functioning (Savery & Duffy, 1996). Well-functioning PBL tutorial groups are 

groups in which different viewpoints and ideas are articulated and discussed and new 

knowledge is constructed collaboratively (Visschers-Pleijers, Dolmans, De Leng, 

Wolfhagen, & Van der Vleuten, 2006). In addition, the quality of functioning within the 

group is affected by the social climate within the group (Van den Bossche, Gijselaers, 

Segers, & Kirschner, 2006). But, because group functioning and individual contributions 

are largely interdependent (Lee & Roth, 2007), well-functioning groups can only exist 

by the grace of well contributing individuals within the group. In a prior study, a 

positive relationship was indeed found between the quality of students’ individual 

contributions to the problem-based tutorial group and achievement (Kamp, Dolmans, 

Van Berkel, & Schmidt, 2012). However, at the same time not all students within a PBL 

tutorial group automatically contribute in a high quality manner, which might impede 

successful group functioning. One common problem, for instance, within collaborative 

groups is that students tend to shirk their responsibility to other group members and 

rely on them to do the work (Decuyper, Dochy, & Van den Bossche, 2010). This so-

called ‘free riding’ has also been seen in PBL tutorial groups and students have 

indicated that they believe this has a negative effect on group functioning (Dolmans, 

Wolfhagen, & Van der Vleuten, 1998). Another common problem is the overly 

dominant student, because this might restrain other group members from giving their 

opinion. Furthermore, a problem in tutorial groups is that students sometimes avoid 

constructive conicts (Moust, Van Berkel, & Schmidt, 2005). Students tend to merely 

state the undifferentiated main issues that resulted from their self-study, without 

explicitly discussing differences in viewpoints between students or sources. This is also 

called ‘group thinking’ and is known to have a negative effect on group functioning 

(Decuyper et al., 2010). In order to overcome these problems, attention should be 

paid to the quality of individual students’ contributions in the tutorial group. The tutor 

plays an important role in promoting students’ learning in PBL (e.g., Dolmans, 

Wolfhagen, Scherpbier, & Van der Vleuten, 2003; Dolmans & Wolfhagen, 2005). He or 

she should stimulate students to elaborate (e.g., summarize in own words and search 

for explanations and contradictions) and to interact with each other. The tutor should 
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set a positive atmosphere within the group, which will enhance collaborative learning. 

Dolmans and Wolfhagen (2005) investigated the interaction between tutor 

performance, group productivity, and learning effectiveness as perceived by students. 

They found that tutor performance correlated with both group productivity and 

learning effectiveness. In addition, formative peer feedback might be used to improve 

the quality of a student’s individual contributions (Dominick, Reilly, & McGourty, 

1997). Especially because students seem to be better able to evaluate their peers’ 

behaviour as opposed to their own (Eva & Regehr, 2011). Therefore, it would be 

interesting to investigate whether and how formative peer feedback in a PBL tutorial 

group setting can improve a student’s contributions in the tutorial group. 

According to Hattie and Timperley (2007) (peer) feedback is an important 

tool to promote learning. Its goal is to improve the performance of the receiver by 

closing the gap between the current performance of a student and a more positive and 

desired state (Archer, 2010). With regard to its effects on performance, both Hattie 

and Timperley (2007) and Kluger and DeNisi (1996) conclude that in general feedback 

seems to have a positive effect on student performance. If students are given the 

opportunity to revise their performance after receiving peer feedback this seems to 

positively inuence their domain specic performance. Adcroft (2011) points out two 

possible explanations for the positive effect of feedback on performance. First, 

feedback demonstrates what is understood by ‘good’ behavior, and second, feedback 

can be used to diagnose the gap between a student’s current behavior and the desired 

behavior. According to Hattie and Timperley (2007) feedback can address four 

different levels: task-, process-, self-regulation-, and self-level. Process level feedback 

addresses ‘‘the main processes needed to understand/perform the tasks’’ (p. 87) and is 

thought to enhance deep learning. Feedback on students’ contributions to the group 

processes within PBL tutorial groups can be regarded as process level feedback. Most 

feedback research has focused on the effect of task feedback and only little attention is 

paid to the effects of process feedback, especially process peer feedback to individuals 

within groups (Geister, Konradt, & Hertel, 2006). The scarce research that has been 

done has demonstrated that peer process feedback has a positive effect on motivation, 

behavior, communication, and collaboration of group members (Dominick et al., 1997; 

Geister et al., 2006). It is, however, surprising that research on the effects of peer 

process feedback is scarce, because it is known from previous studies that students 

can evaluate their peers in a reliable and valid manner (Eva & Regehr, 2011; Papinzcak, 
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Young, & Groves, 2007a; Sluijsmans, Moerkerke, Dochy, & Van Merriënboer, 2001). 

Specically within PBL tutorial groups, a previous study investigated whether students 

are able to rate the individual group member’s contributions in a reliable and valid way 

(Kamp, Dolmans, Van Berkel, & Schmidt, 2011). The results indicated that students 

were able to distinguish and rate three types of student activities within the tutorial 

group, namely cognitive, collaborative, and motivational activities. Cognitive activities 

are contributions that lead to the construction of knowledge and constructive conicts 

(e.g., summarizing and correcting misconceptions). Collaborative activities contribute 

to the achievement of a shared learning goal (e.g., willingness to share information, 

being committed to the group). Motivational activities are activities from which a 

student appears to be motivated for group work (e.g., amount of contributions, 

participation). 

But as promising as peer feedback seems to be, it is also evident that it is not 

effective by denition (Topping, 1996). Instead it depends on a complex conguration 

of multiple variables (Topping, 2010). Although solid experimental proof is often 

lacking (Gielen, Peeters, Dochy, Onghena, & Struyven, 2010; Prins, Sluijsmans, & 

Kirschner, 2006), several authors have tried to identify characteristics that affect the 

effectiveness of peer feedback. Gielen et al. (2010), for instance, investigated the 

effects of ve constructiveness characteristics (relevance and specicity of the peer 

feedback, presence of justication, suggestion for improvement, and clear formulation) 

and of the accuracy of the negative comments on subsequent performance on a writing 

task. The results indicated that only the presence of justication (i.e., explanation of 

judgment) positively affected performance, but only for students with lower pretest 

scores. The presence of accurate negative comments also had a positive effect on 

performance, but this was inferior to the effect of justication. Sluijsmans et al. (2001) 

and Van Zundert, Sluijsmans, and Van Merriënboer (2010) concluded that, even though 

students in higher education seem to be able to assess their own peers, peer 

assessment and feedback should be combined with training or that students should at 

least have experience with peer assessment. In the study by Sluijsmans et al. (2001), 

students were asked to rate their peers in a PBL context, students reported that they 

felt a need for a training prior to making judgments, especially if those judgments 

were negative. In general, students who have received training before they had to 

assess their peers seemed to be better able to assess their peers and had higher 

performances on subsequent tests (Sluijsmans, Brand-Gruwel, & Van Merriënboer, 
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2002). Another important aspect is to explain the purpose and goal of the feedback to 

the students before feedback is given and received. Hattie and Timperley (2007) call 

this feed up and argue that it is conditional to effective feedback. Archer (2010) agrees 

with this and states that, in general, effectiveness is increased when students recognize 

the relevance of the feedback. He also argues that it is important that the recipients 

agree with the received feedback. However, after the feedback is received, students 

need help to improve their future performance, which is called feed forward (Hattie & 

Timperley, 2007). In order to improve their future performance students should be 

stimulated to reect and act upon the received feedback (Gibbs & Simpson, 2004). 

Prins et al. (2006) indicated that just providing feedback is not enough, but it should be 

accompanied by reection on the feedback. Therefore the feedback should provide 

clues for behavioral change and focus on future functioning and goal setting to enhance 

the impact of feedback (Archer, 2010; Hattie & Timperley, 2007; Prins et al., 2006). 

This also implies that feedback should be facilitative instead of directive and should 

stimulate students’ self-monitoring during the execution of a task. A last important 

point is that effectiveness of peer feedback might also depend on the competence level 

of the receiver. In the aforementioned study by Gielen et al. (2010) for instance, the 

effect of certain characteristics of feedback seemed to be smaller for students with a 

higher than average pretest score. Therefore, it might be that peer feedback is 

especially effective with a low to average competence level. 

One of the scarce studies on the effectiveness of peer process feedback is the 

study by Phielix, Prins, and Kirschner (2010), who investigated the effects of peer 

process feedback in a computer simulated collaborative learning (CSCL) environment. 

They concluded that a combination of peer process feedback and reection increases 

awareness of cognitive and social behavior. This, in turn, can enhance the quality of 

contributions students make to the social climate within the group (Phielix, Prins, 

Kirschner, Erkens, & Jaspers, 2011). So, although these studies on the effects of 

process peer feedback combined with reection in a CSCL environment showed 

promising results, studies on the effects of peer process feedback in PBL are limited. A 

few studies have been done that are described in the next paragraph. 

First, Papinczak , Young, Groves, and Haynes (2007b) and Schönrock-Adema, 

Heijne-Penninga, Van Duijn, Geertsma, and Cohen-Schotanus (2007) investigated the 

attitudes students have towards peer process feedback. Students indicated that they 
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gained insight into, and developed an enhanced awareness of the criteria of good 

tutorial performance after they had provided their peers with feedback. Students who 

evaluated their group members also indicated that they felt an increased sense of 

responsibility and that they believed it had improved their learning performance 

(Schönrock-Adema et al., 2007).  

Zumbach, Muehlenbrock, Jansen, Reimann, and Hoppe (2002) performed a 

study on the effectiveness of feedback on students’ individual contributions in 

computer supported PBL tutorial groups. They provided group members with a 

quantitative display of their motivation and contributions. The experimental group, 

compared to the control group who did not receive any feedback, showed an 

increased amount of contributions. In a later study Zumbach, Hillers, and Reimann 

(2004) performed a similar study on feedback in distributed online PBL tutorial groups. 

Here they combined two types of feedback: qualitative feedback on group members’ 

problem-solving strategies, and quantitative feedback on their contributions and their 

motivation. The rst type of feedback appeared to result in better problem solutions, 

higher grades on knowledge tests, more contributions, and a higher degree of 

reection. The second type of feedback was especially advantageous for students’ 

motivation and their attitudes towards the course. Although both of Zumbach’s 

studies did not use peers as a source for their feedback, they support the suggestion 

that process feedback on students’ contributions within PBL tutorial groups has 

beneciary effects. 

Summarizing, it may be said that although students seem to be favorable 

towards peer process feedback and that (non peer) feedback on students’ 

contributions also seems to have beneciary effects on their behavior within computer 

supported PBL groups, it remains unclear if peer feedback on students’ contributions 

can enhance behavior in a face-to-face tutorial PBL group. 

 

This results in the following research questions: 

1. Does midterm process peer feedback improve the quality of individual 

contributions to the PBL tutorial group? 

2. Does this differ for students with different levels of functioning? 

3. How do students perceive the effectiveness of process peer feedback and 

what are points of improvement as perceived by the students? 
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METHOD 

 

A mixed-methods explanatory design was used to address the research 

questions. In an explanatory design the quantitative study is dominant and is followed 

by the qualitative study. The qualitative study serves as an explanation and renement 

of the quantitative results (Creswell & Plano Clark, 2007). 

 

Participants 

Participants were 87 second-year students who attended a PBL bachelor 

program in Health Sciences at Maastricht University in The Netherlands. In this 

program students learn about the many factors that either promote or harm health. 

The intervention took place in the course ‘Learning, Cognition, and Personality’, which 

was required for all students. Participation in the feedback intervention was voluntary. 

During this eight-week course students met each other once a week for a 2-h tutorial 

group meeting. The students were divided over nine tutorial groups, each consisting of 

approximately ten students. In these tutorial groups students discuss a given problem 

and generate learning issues for further self-study. During the next tutorial, students 

discuss and synthesize their ndings. All groups were guided by nine different tutors. 

During the rst three weeks of the rst-year of their bachelor program all students 

received a PBL training ‘learning and communicating in tutorial groups’. In this training, 

students are taught, among other things, how to give feedback to one another within 

the tutorial group. The next four weeks this remains a point of interest and reection. 

 

Instruments 

Quality of individual contributions 

The quality of individual contributions was measured with the Maastricht-Peer 

Activity Rating Scale (M-PARS). This peer rating scale was developed and validated in 

an earlier study (Kamp et al., 2011) and consists of three subscales, cognitive, 

collaborative, and motivational activities, which are believed to be conducive to 

successful learning in PBL. With this 14-item rating scale students can evaluate each of 

their peers individually by indicating how much they agree with every item on a ve-

point scale (1 = completely disagree, 3 = neutral, and 5 = completely disagree). One 

student has to be evaluated by at least four peers for one reliable evaluation. See 

Appendix A for the M-PARS. 
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Perceived effectiveness 

Perceived effectiveness of peer feedback and its impeding and promoting 

factors was evaluated in two different ways. First, students were subjected to a six-

item evaluation questionnaire enquiring the instructiveness and usefulness of the 

received feedback. These items had to be answered on a ve-point scale (see Table 1 

for the items). Second, a focus group was conducted with students. The goal of this 

focus group was to contribute to the interpretation of the quantitative results 

(Krueger & Casey, 2009). The focus group was audio taped and led by moderator I 

(HB) who was provided with a topic list (see Appendix B). Students were asked how 

the feedback had impacted them and several aspects, selected from Archer (2010) and 

related to the effectiveness of feedback, such as the structure, timing, and feedback 

procedure were also addressed. 

 

Procedure 

Before the pretest, all students were asked to sign an informed consent form. 

The study consisted of a pre- (week 3) and posttest (week 7) of the quality of 

individual contributions within the tutorial group as perceived by group members. 

During this pre- and posttest students had to evaluate the contributions of their peers 

by completing an M-PARS on each group member. The scores were then aggregated 

per evaluated student. The intervention took place in week 4, when students received 

the peer feedback on the quality of their contributions in the form of an overview of 

the aggregated mean scores and standard deviations per item followed by a - - (<3.0 = 

insufcient), a - (3.0–3.5 = needs improvement) or a neutral (3.5–3.9 = average), or a + 

(≥4 = above average). In order to stimulate reection on the received peer feedback, 

students were also provided with a list of improvement tips (Appendix C) that they 

could use whenever they might score low on particular items, which was the second 

part of the intervention. Suggestions of appropriate improvement tips per type of 

activity were listed on the back of the peer feedback form (e.g., search for 

contradictions in the discussion and express these contradictions). The improvement 

tips were formulated by the researchers and were derived from the theories that were 

used to develop the M-PARS (see Kamp et al., 2011). It concerns theories that explain 

the processes that are conducive to tutorial group effectiveness (e.g., Dolmans et al., 

1998; Slavin, Hurley, & Chamberlain, 2003). 
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Next they were encouraged to formulate improvement goals with regard to 

the items that needed improvement. Tutors were instructed to stimulate students to 

reect on the feedback and to discuss group functioning in general after the feedback 

was received. But since students were instructed that the data would be analyzed 

anonymously and would not be reported to their tutors, individual feedback results 

were not available for the tutors and also not discussed. Because there were no more 

tutorial group meetings after the data of the posttest were analyzed, students were 

told that they could receive their feedback on the posttest by e-mail on request. When 

the course was completed, the focus group was conducted to explore students’ 

perceptions of the effectiveness of the peer feedback. Participants were gathered by 

means of purposive sampling; one student per tutorial group was invited to participate 

in the focus group by e-mail. 

 

Table 1 

Mean Scores and Standard Deviations for the Items of the Evaluation Questionnaire Filled in by the Students in Week 

7  

Items Mean Standard 
deviation 

 
1. The feedback gave a good view of my own functioning  

 
3.31 

 
.98 

2. I found it instructive to receive this feedback  3.13 1.15 

3. The tutor stimulated me to reflect on the received feedback  2.84 1.03 

4. I formulated useful improvement goals  2.65 1.10 

5. The anonymity of the feedback was warranted sufficiently  3.97 .94 

6. The tutor evaluated functioning of group half way through the 

course 
3.56 1.18 

Note. 1 = completely disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = completely agree. 
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Analyses 

Students were rst divided into three groups based on their initial score on 

the M-PARS (low score: < 33 %, average score: 33–67 %, and high score: > 67 %). In 

order to assess the impact of the intervention on the three groups a mixed between-

within subjects analysis of variance was conducted with total M-PARS score as 

dependent variable. For the quantitative data of the evaluation questionnaire means 

and standard deviations were calculated. The audio taped data from the focus group 

was summarized by moderator II (RK). This summary was sent to all students who 

participated in the focus group. They were asked to determine the accuracy and, if 

necessary, to give corrections. 

 

 

RESULTS 

 

Quality of contributions 

Of the 87 students, 74 students received peer feedback (response 85 %). 

Within one tutorial group only three students signed the informed consent form. This 

group (nine students) had to be removed from the study because a minimum of four 

evaluators per student is required for a reliable evaluation. The other four students 

that dropped out of the study attended too few tutorial meetings, making it impossible 

for their group members to evaluate them in a reliable and valid way. 

A mixed between-within subjects analysis of variance was conducted to 

evaluate the impact of the feedback intervention on the total score on the M-PARS for 

the three different groups (low score: n = 24, moderate score: n = 25 or high score: n 

= 25 on the M-PARS pretest). There was a signicant interaction effect between group 

and time, Wilks’ Lambda = 0.88, F (2, 71) = 4.70, p = 0.012, partial eta squared = 0.12. 

The main effect comparing the three groups was also signicant, F (2, 71) = 60.93, p < 

0.0005, partial eta squared = 0.63. There was, however, no main effect for time, Wilks’ 

Lambda = 0.98, F (1, 71) = 1.66, p = 0.20, partial eta squared = 0.02. These results 

indicated that there was a difference between the three groups with regard to the 

effectiveness of the intervention. Therefore, three separate paired samples t-tests (one 

for each group) were conducted. Only the group with an initial low score on the M-

PARS showed a signicant, but small increase in their quality of individual contributions 

(M = 3.36, SD = 0.15; M = 3.52, SD = 0.33), t(23) = -2.29, p = 0.031). The results of 
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the pre- and posttests of the three groups are displayed in Figure 1a. Figures 1b, c, and 

d show the results per subscale (constructive, collaborative, and motivational) for each 

group (low, average, and high score). 

 

    
 

         
 

Figure 1. Pre- and posttest mean scores on the three subscales of the M-PARS for a) the three groups, b) the 

group with a low initial score, c) the group with an average initial score, d) the group with a high initial 

score. 

 

 

Evaluation questionnaire 

Of the 74 students who received feedback in this study, 68 students lled in 

the evaluation questionnaire (response 92 %). Means and SDs were calculated for all 

items of this questionnaire (see Table 1). The following norm was kept: a mean below 

3.0 was considered as insufficient, a mean between 3.0 and 3.5 implies that there is 

room for improvement with regard to the concerning item, and a mean of 4.0 or 

higher is considered as good. As can be seen in Table 1, the scores on the evaluation 

items differed between 2.65 and 3.97. The following 2 items scored below 3. Firstly, 

students reported that they did not formulate useful improvement goals (M = 2.65, SD 

= 1.10). In addition, students perceived that the tutors did not sufficiently stimulate 
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the pre- and posttests of the three groups are displayed in Figure 1a. Figures 1b, c, and 

d show the results per subscale (constructive, collaborative, and motivational) for each 

group (low, average, and high score). 

 

    
 

         
 

Figure 1. Pre- and posttest mean scores on the three subscales of the M-PARS for a) the three groups, b) the 

group with a low initial score, c) the group with an average initial score, d) the group with a high initial 

score. 
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them to reect on the received feedback (M = 2.84, SD = 1.03). Students also 

indicated that the feedback gave them a reasonably good view of their functioning, but 

this could still be improved (M = 3.31, SD = 0.98). Some students also felt that the 

instructiveness of the feedback could be improved (M = 3.13, SD = 1.15). These 

results, therefore, suggest that there is room for improvement. 

 

Focus group 

One student per tutorial group was invited to participate in the focus group 

and seven students agreed to participate. All seven students signed an informed 

consent form. A short summary of the results of the focus group can be found below.  

Students indicated that giving feedback made them more aware of what was 

considered ‘appropriate tutorial behavior’ and how individual contributions inuence 

the functioning of the group. The distinction between the three types of tutorial 

contributions (cognitive, collaborative, and motivational) contributed to this 

awareness. It also made them more critical to each other. 

 

“I think that, by looking at the quality (of contributions), it made everybody more 

aware of the quality level that is asked from students, especially because of the 

different aspects (of good tutorial behavior) that were identied.” 

 

“I felt it had a positive effect on the sense of belonging to the group.” 

 

Students indicated that there was a strong relation between the functioning of 

the group in general and their willingness to improve their own performance in the 

tutorial group. Students in ‘good functioning’ groups felt that receiving the feedback 

had had a positive inuence on their own performance as well as the functioning of the 

group as a whole. One student even said that it had improved her sense of belonging 

to the group. Students within ‘poorly functioning’ groups were less motivated to 

improve. 

 

“I think that it (quality of the group) also inuences your own performance in the 

tutorial group…, because if nobody says anything and you have already read out 

everything for the last three tutorial meetings, by the fourth time you will think: 

Figure it out for yourself.” 
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Students felt that the time between receiving the feedback and the end of the 

course was a bit too short to improve their contributions to the tutorial group. They 

felt that the effectiveness of the peer feedback would have improved when the course 

would have been longer. 

In general, students felt that the numerical design of the feedback (item mean 

followed by a - -, - or +) was very convenient, and they found it interesting to learn 

from the written feedback and improvement tips how they could improve whenever 

they received a below average score on an item. Therefore students felt that the 

improvement suggestions were useful. With regard to the formulation of improvement 

goals, students reported that this was not always taken very seriously, especially since 

the formulated improvement goals did not have to be handed in. Not all students 

recognized the use of formulating these goals. Other students reported that they had 

kept their goals in mind and were curious whether they had improved on the posttest. 

 

“I would have been very interested in the second feedback score, to see whether or not 

I improved.” 

 

The participating students were asked if they had any points for improvement. 

Four suggestions were proposed by the students. 

First, students felt that the impact of the feedback could have been greater if 

the advantage of receiving this feedback would have been more emphasized 

beforehand. They indicated that they would be more motivated if the relation between 

the quality of students’ contributions and achievement had been more stressed. 

 

“The ‘what’s in it for me’ was a bit missing. It would have been better if it was 

emphasized that this feedback focuses on your functioning or your points of 

improvement.” 

 

Second, the participants thought the peer feedback would be more effective 

earlier on in the curriculum. According to them, rst-year students lack a clear picture 

of their own individual contributions within the tutorial group and peer feedback could 

contribute to the illustration of their own functioning. According to several students 

this could stimulate students to participate more seriously in PBL tutorial groups. 

Second-year students are already more or less set in their ways. 
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“Now (in the second year) you have already found your ways in the tutorial group. 

First-year students still have to develop their ways and if you then already hear that 

you do not contribute enough, and that this and this is good, but this and this can 

improve……I also think that rst-year students take the feedback much more serious, 

because they still apply the seven-jump.” 

 

Third, as was already stated, students indicated that they sometimes 

wondered why they were rated below the mean on a certain item and they expressed 

the desire to receive some verbal clarication from their peers on their feedback. They 

believed that the feedback would have had more impact with this verbal clarication. 

 

“If you personalize it (the feedback) you could explain and nuance it. If you receive it 

only on paper you tend to shove it aside, but if someone tells you, you want to do 

something about it.” 

 

Some students, however, appreciated the anonymity of the peer feedback. 

They felt that publicly discussing the feedback would have a counterproductive effect 

because students would be giving more socially acceptable ratings. These students 

indicated that they had rated their peers in a critical, but honest way because they 

knew they would remain anonymous. 

 

“I think it’s counterproductive (to openly discuss the feedback). If you ll in the 

feedback rating scale anonymously people dare to be more honest.” 

 

“I have lled it in very critically, but if it hadn’t been anonymous I might not have 

lled it in at all.” 

 

Fourth, even though students felt the improvement suggestions were useful, 

they thought that the improvement tips could have been more attuned to their 

personal score. Now everybody received the same tips and had to pick out the ones 

that were applicable to them. 
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DISCUSSION 

 

The purpose of this study was to investigate whether or not peer process 

feedback combined with goal setting could improve the quality of students’ individual 

contributions within the tutorial group. In order to answer these questions a mixed-

methods explanatory design was used, in which the design of the quantitative study 

was dominant and followed by the qualitative study. The qualitative study served as an 

explanation and renement of the quantitative results (Creswell & Plano Clark, 2007). 

Based on the quantitative data it can be concluded that, with the exception of the 

students with a low score on the pretest, this peer feedback intervention does not 

seem to improve the quality of students’ individual contributions in the tutorial group. 

So it seems that only the students who contribute in a poor way seem to benet from 

this peer process feedback. The fact that only low performing students seem to 

improve their individual contributions is in line with the ndings of Gielen et al. (2010). 

They also found that peer feedback is more effective for students with a low to 

average competence level as opposed to students with a high competence level. The 

data from the evaluation questionnaire conrmed that the instructiveness of the 

feedback could be improved. The focus group claried why the feedback was not 

effective for the majority of the students, even though students felt that the peer 

feedback had made them more aware of what good tutorial behavior consists of. This 

resulted in a number of suggestions for improving the effectiveness of the intervention. 

First, there was a need for a face-to-face clarication and discussion of the received 

feedback. In the focus group students indicated that by discussing the feedback as a 

group they would be more motivated to process the feedback. Archer (2010) agrees 

that feedback is best discussed face-to-face, but for privacy reasons this was not done 

in this study. Second, more emphasis should be put on the stimulation of goal setting 

and reection. In the evaluation questionnaire students already indicated that they did 

not formulate useful improvement goals. The reason for this was that students felt a 

need for more personalized improvement tips instead of the general tips and that the 

formulated goals were not monitored in the tutorial group. Thus, students should be 

stimulated more to set goals for, reect on and monitor their contributions 

throughout the tutorial group meetings, especially since goal setting and reection are 

important conditions for (peer) feedback to be effective (Archer, 2010; Gielen et al., 

2010; Prins et al., 2006). Third, more attention should have been paid to the feed up 
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(explain purpose and goal of the feedback), which is also conditional to effective 

feedback (Hattie & Timperley, 2007). Students indicated that, if the purpose and goal 

had been more emphasized, they believed the feedback would have been more 

effective. Fourth and last, peer feedback was thought to be more effective for rst-year 

students, since they still have to develop their tutorial behavior. Second-year students 

believed they were already more or less set in their own ways, which made them less 

susceptible to the feedback. 

Based on these ndings, one could conclude that the treatment in this 

intervention needs to be strengthened in order to produce a behavioral change within 

students. Besides the aspects that were identied by the students themselves, another 

explanation might be that students simply did not have enough tutorials left after 

receiving the feedback in order to work on the improvement of their contributions. A 

last explanation could be that students tend to only focus on the items they received a 

below average score on and focused less on the aspects that scores relatively high. 

Although this study provided rich insights in why and when peer process 

feedback might be effective in terms of improving students’ individual contributions in 

tutorial groups, this study  also has some important limitations. One of these 

limitations is that the quantitative results could also be explained by regression 

towards the mean because both the low and high score group trended towards the 

mean. The low score group did, however, show a signicant and greater gain score 

than the high score group. In order to entirely refute this explanation and to draw 

solid conclusions about the effectiveness of this intervention and the effect of the 

different aspects discussed in the focus group, in future research experimental and 

control groups should be compared (Van Zundert et al., 2010). In such a study the 

students in the control group should not receive feedback or feedback in a more 

stripped form. Nevertheless, the aim of this study was not only to explain if peer 

process feedback is effective but also to clarify why and when peer process feedback 

might be effective. Another aspect that is worth investigating in an experimental study 

is the effect of actively involving the tutor in the feedback process. This is interesting 

because, as was mentioned in the introduction, there is an interaction between tutor 

performance, group productivity, and learning effectiveness. Another important 

limitation is that the conclusions of this study are based on students’ perceptions and 

not on observed behavior. Although peer evaluations are seen as valid and reliable 
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information (Eva & Regehr, 2011), it would be interesting to explore whether peer 

feedback also affects achievement scores. 
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ABSTRACT 

 

Even though peer process feedback is an often used tool to enhance the effectiveness 

of collaborative learning environments like PBL, the conditions under which it is best 

facilitated still need to be investigated. Therefore, this study investigated the effects of 

individual versus shared reflection and goal setting on students’ individual contributions 

to the group and their academic achievement. In addition, the influence of prior 

knowledge on the effectiveness of peer feedback was studied. In this pretest – 

intervention - posttest study 242 first year students were divided into three 

conditions: condition 1 (individual reflection and goal setting), condition 2 (individual 

and shared reflection and goal setting), and condition 3 (control group). Results 

indicated that the quality of individual contributions to the tutorial group did not 

improve after receiving the peer feedback, nor did it differ between the three 

conditions. With regard to academic achievement, only males in conditions 1 and 2 

showed better academic achievement compared with condition 3. However, there was 

no difference between both ways of reflection and goal setting with regard to 

achievement, indicating that both ways are equally effective. Nevertheless, it is still too 

early to conclude that peer feedback combined with reflection and goal setting is not 

effective in enhancing individual students’ contributions. Students only had a limited 

number of opportunities to improve their contributions. Therefore, future research 

should investigate whether an increase in number of tutorial group meetings can 

enhance the effectiveness of peer feedback. In addition, the effect of quality of 

reflection and goal setting could be taken into consideration in future research. 
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CHAPTER 5 

 

INTRODUCTION 

        

Collaborative learning environments are widely implemented in today’s 

organizational and educational practice. The effectiveness of these collaborative 

learning groups can, however, be affected by cognitive, social, and motivational factors 

(Van den Bossche, Gijselaers, Segers, & Kirschner, 2006), leading to a superficial 

discussion and a lack of cohesion within the group (Decuyper, Dochy, Van den 

Bossche, 2010). Therefore, interventions aimed at improving the effectiveness of 

collaborative learning environments, should be directed at the way group members 

work together within collaborative groups.      

 Within educational collaborative learning practice, peer feedback has the 

potential to be a powerful tool to enhance individual performance (Van Gennip, 

Segers, & Tillema, 2009; Sluijsmans, Brand-Gruwel, & Van Merriënboer, 2002). It is 

thought to be effective for two reasons. The first reason is that it can facilitate self-

evaluation by clarifying what good performance is (Adcroft, 2011) and identifying  the 

gap between a student’s current and desired behavior (Archer, 2010). White and 

Gruppen (2010) have developed a model that described how peer feedback can 

facilitate self-regulated learning in medical education. According to this model, learning 

has four components: planning, learning, assessment, and adjustment. External feedback 

such as peer feedback (assessment) leads to reflection (adjustment), which leads to 

goal setting and motivation (planning), which finally influences learning. The second 

reason is that it increases students’ sense of responsibility for the other group 

members (Papinzcak, Young, & Groves, 2007). Students have reported an increased 

sense of belonging to the group after receiving peer feedback (Kamp, Dolmans, Van 

Berkel, & Schmidt, 2013). According to Ryan and Deci (2000), these feelings of 

relatedness can turn extrinsic motivation into intrinsic motivation for learning. 

 Peer feedback can, however, address different levels (Hattie & Timperley, 

2007). One of these levels is the process level (i.e. “the main processes needed to 

understand/perform the tasks”, Hattie & Timperley, 2007, p.87). Feedback on students’ 

contributions to group processes can be regarded as process feedback. Dominick, 

Reilly, and McGourty (1997) indicate that process peer feedback can be an appropriate 

intervention to improve the quality of students’ individual contributions within groups. 

Although research on peer process feedback is scarce, it has demonstrated to have a 

positive effect on motivation, behavior, communication, and collaboration of group 
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members (Dominick et al., 1997; Geister, Konradt, & Hertel, 2006). Schönrock-

Adema, Heijne-Penninga, Van Duijn, Geertsma, and Cohen-Schotanus, (2007) 

performed an experimental study on the effectiveness of peer process feedback in 

problem-based learning (PBL) tutorial groups. They found that students who were 

asked to evaluate the professional behavior of the peers in the tutorial group obtained 

a higher score with regard to their own professional behavior.    

Although process peer feedback has the potential to be an effective tool to 

promote individual functioning within groups, it is also clear that the effectiveness of 

peer feedback in general depends on multiple variables (Eva et al., 2012; Topping, 

2010). Sluijsmans, Moerkerke, Van Merriënboer, and Dochy (2001) and Van Zundert, 

Sluijsmans, and Van Merriënboer (2010), for instance, concluded that students need to 

be trained how to give feedback to their peers. Students find it especially difficult to 

make negative judgments without any prior training or experience in peer feedback. 

Peer feedback training appeared to enhance students’ ability to assess their peers 

(Sluijsmans et al., 2002). In addition, it is important that feedback is delivered in such a 

way that it stimulates students’ self-monitoring of their own functioning (Archer, 

2010). This implies that the peer feedback process does not stop after the feedback is 

received, but that students should be stimulated to reflect and act upon the received 

feedback (Gibbs & Simpson, 2004; Hattie & Timperley, 2007; Prins, Sluijsmans, & 

Kirschner, 2006). Therefore, students should be provided with clues for behavioral 

change and should be stimulated to formulate goals for improvement (Prins et al., 

2006). It is also important to stimulate reflection, because the effectiveness of feedback 

depends on how the feedback is received (Eva et al., 2012; Sargeant, Mann, Sinclair, 

Van der Vleuten, & Metsemakers, 2008). Feedback acceptance and use is, for instance, 

influenced by the receiver’s confidence and experience with the activity that is being 

evaluated (Eva et al., 2012). Reflection combined with goal setting can, therefore, be a 

useful tool to increase feedback acceptance and use (Sargeant et al., 2008).  Phielix, 

Prins, Kirschner, Erkens, and Jaspers (2011) found that when midterm peer process 

feedback is combined with reflection (within a Computer Supported Collaborative 

Learning (CSCL) environment) it increases awareness of cognitive and social behavior. 

This, in turn, resulted in an increased satisfaction with the group process and led to a 

higher quality of contributions to the social climate within the group. The reflection in 

the study of Phielix et al. (2011) was not only an individual process, but students were 

also stimulated to reflect collaboratively on the group performance. Students were not 
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only asked to reflect on their current progress and on whether or not they agreed 

with the feedback, but also to formulate actions that needed to be taken in order to 

close the gap between their current progress and the desired behavior.  

 Within a PBL environment a similar study on the effectiveness of midterm 

process peer feedback was performed (Kamp et al., 2013). Here students received 

peer process feedback on their cognitive, collaborative, and motivational contributions 

to the group. Next, students were asked to reflect on whether or not the feedback 

was in line with their expectations, on the improvement goals they were going to 

formulate for the following weeks, and how they were going to put them into practice. 

Students with a low initial performance showed an increase in the quality of 

contributions four weeks after the feedback was received. Qualitative analyses 

indicated that the intervention had increased their awareness of ‘good tutorial 

behavior’ and increased their sense of belonging to the group, but that they felt a need 

for a collaborative face-to-face discussion of the received feedback. This study suggests 

that there is another factor that influences the effectiveness of peer feedback and that 

is the performance or competence level of the student. Because, within collaborative 

learning groups, the functioning of the group (and therefore the quality of individual 

contributions) and subsequent achievement is influenced by the amount of prior 

knowledge a student has (Gijselaers & Schmidt, 1990), it might also influence the 

extent to which the peer process feedback is effective. This implies that the initial 

quality of contributions of a student with low prior knowledge might be poor, and is 

therefore more receptive to peer feedback In addition, this student will have more 

room for personal growth.  

A last factor that is conducive to the effectiveness of peer feedback is the 

presence of justification (explanation of given judgment) (Gielen, Peeters, Dochy, 

Onghena, & Struyven, 2010). This factor had a positive effect on subsequent 

performance on a writing task, but again only for students with a lower initial score 

before the intervention. 

Although research on peer process feedback has resulted in interesting and 

valuable findings, some aspects still need further investigation. In general, research on 

peer process feedback is often based on students’ observations and experimental 

research is scarce, especially experimental research with a control group (Strijbos & 

Sluijsmans, 2010, Van Zundert et al., 2010). Therefore, it is still unclear how peer 

feedback can be facilitated optimally. Research has indicated that reflection and goal 
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setting are essential for peer feedback to be effective, but experimental research on 

how these conditions can be put into practice optimally is scarce. Research has, for 

instance, never demonstrated that collaborative or shared reflection is more effective 

than individual reflection. In addition, there is little experimental research with a 

control group that has demonstrated that peer process feedback does not only lead to 

better contributions but also to better achievement. This is unfortunate because, a 

recent study has indicated that there is a positive relation between the quality of 

individual contributions and achievement (Kamp, Dolmans, Van Berkel, & Schmidt, 

2012). One can, therefore, expect that when peer feedback enhances students’ 

contributions this in turn will enhance students’ achievement. A final gap in 

experimental peer process feedback research is the influence of prior knowledge. The 

question remains whether students’ prior knowledge influences the extent to which 

the feedback is effective.  Therefore, this experimental study will investigate the 

effects of individual versus shared reflection and goal setting on students’ individual 

contributions to the group and their academic achievement. Furthermore, the 

influence of prior knowledge on the effectiveness of peer process feedback will be 

studied. This results in the following research questions: 

 

RQ1.  Does midterm peer process feedback combined with reflection and goal 

setting improve the quality of students’ individual contributions within the tutorial 

group, and is this effect influenced by how reflection is facilitated (individual vs. 

individual and shared) and students’ prior knowledge? 

RQ2. Does midterm peer process feedback combined with reflection and goal 

setting improve students’ individual achievement within the tutorial group, and is 

this effect influenced by how reflection is facilitated (individual vs. individual 

and shared) and students’ prior knowledge? 

 
 
METHOD 

 

Participants       

 Participants were 242 first-year students enrolled in a PBL bachelor’s program 
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only asked to reflect on their current progress and on whether or not they agreed 

with the feedback, but also to formulate actions that needed to be taken in order to 

close the gap between their current progress and the desired behavior.  

 Within a PBL environment a similar study on the effectiveness of midterm 

process peer feedback was performed (Kamp et al., 2013). Here students received 

peer process feedback on their cognitive, collaborative, and motivational contributions 

to the group. Next, students were asked to reflect on whether or not the feedback 

was in line with their expectations, on the improvement goals they were going to 

formulate for the following weeks, and how they were going to put them into practice. 

Students with a low initial performance showed an increase in the quality of 

contributions four weeks after the feedback was received. Qualitative analyses 

indicated that the intervention had increased their awareness of ‘good tutorial 

behavior’ and increased their sense of belonging to the group, but that they felt a need 

for a collaborative face-to-face discussion of the received feedback. This study suggests 

that there is another factor that influences the effectiveness of peer feedback and that 

is the performance or competence level of the student. Because, within collaborative 

learning groups, the functioning of the group (and therefore the quality of individual 

contributions) and subsequent achievement is influenced by the amount of prior 

knowledge a student has (Gijselaers & Schmidt, 1990), it might also influence the 

extent to which the peer process feedback is effective. This implies that the initial 

quality of contributions of a student with low prior knowledge might be poor, and is 

therefore more receptive to peer feedback In addition, this student will have more 

room for personal growth.  

A last factor that is conducive to the effectiveness of peer feedback is the 

presence of justification (explanation of given judgment) (Gielen, Peeters, Dochy, 

Onghena, & Struyven, 2010). This factor had a positive effect on subsequent 

performance on a writing task, but again only for students with a lower initial score 

before the intervention. 

Although research on peer process feedback has resulted in interesting and 

valuable findings, some aspects still need further investigation. In general, research on 

peer process feedback is often based on students’ observations and experimental 

research is scarce, especially experimental research with a control group (Strijbos & 

Sluijsmans, 2010, Van Zundert et al., 2010). Therefore, it is still unclear how peer 

feedback can be facilitated optimally. Research has indicated that reflection and goal 
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setting are essential for peer feedback to be effective, but experimental research on 

how these conditions can be put into practice optimally is scarce. Research has, for 

instance, never demonstrated that collaborative or shared reflection is more effective 

than individual reflection. In addition, there is little experimental research with a 

control group that has demonstrated that peer process feedback does not only lead to 

better contributions but also to better achievement. This is unfortunate because, a 

recent study has indicated that there is a positive relation between the quality of 

individual contributions and achievement (Kamp, Dolmans, Van Berkel, & Schmidt, 

2012). One can, therefore, expect that when peer feedback enhances students’ 

contributions this in turn will enhance students’ achievement. A final gap in 

experimental peer process feedback research is the influence of prior knowledge. The 

question remains whether students’ prior knowledge influences the extent to which 

the feedback is effective.  Therefore, this experimental study will investigate the 

effects of individual versus shared reflection and goal setting on students’ individual 

contributions to the group and their academic achievement. Furthermore, the 

influence of prior knowledge on the effectiveness of peer process feedback will be 

studied. This results in the following research questions: 

 

RQ1.  Does midterm peer process feedback combined with reflection and goal 

setting improve the quality of students’ individual contributions within the tutorial 

group, and is this effect influenced by how reflection is facilitated (individual vs. 

individual and shared) and students’ prior knowledge? 

RQ2. Does midterm peer process feedback combined with reflection and goal 

setting improve students’ individual achievement within the tutorial group, and is 

this effect influenced by how reflection is facilitated (individual vs. individual 

and shared) and students’ prior knowledge? 

 
 
METHOD 

 

Participants       

 Participants were 242 first-year students enrolled in a PBL bachelor’s program 
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in Health Sciences at Maastricht University in The Netherlands. During this eight-week 

course students met each other once a week for a two-hour tutorial group meeting. 

The students were divided into 23 tutorial groups, each consisting of approximately 

ten students. In these tutorial groups students discuss a given problem and generate 

learning issues for further self-study. During the next tutorial, students discuss and 

synthesize their findings. All groups were guided by a tutor. The topic of this course 

was human biology and students enter this course with different levels of prior 

knowledge in biology. In Dutch secondary schools students can choose the subject 

biology or not, but both types of students are admissible to the bachelor’s program in 

Health Sciences.         

During the first three weeks of the first-year of their bachelor program (and 

prior to this study) all students received a two-hour PBL training ‘learning and 

communicating in tutorial groups’. In this training, students are taught, among other 

things, how to give feedback to one another within the tutorial group. The study was 

performed after all participants signed an informed consent form. 

 

Instruments 

The quality of individual contributions was measured with the Maastricht-Peer 

Activity Rating Scale (M-PARS). This peer rating scale was developed and validated in 

an earlier study (Kamp, Dolmans, Van Berkel, & Schmidt, 2011) and consists of three 

subscales: 1. cognitive, 2. collaborative, and 3. motivational activities, which have been 

demonstrated to be related to successful learning in PBL (Kamp et al., 2012). With this 

14-item rating scale students can evaluate each of their peers individually by indicating 

how much they agree with every item on a five-point scale (1 = completely disagree, 3 = 

neutral, and 5 = completely agree). See Appendix A for the M-PARS.  

 Academic achievement was measured with a final MCQ exam addressing the 

subject-matter of the course. This test consisted of 100 multiple choice questions with 

three choices per question. For every answer students could score a one (correct) or 

a zero (incorrect), leading to a possible score between zero and 100%. The test had a 

reliability of 0.82 (Cronbach’s alpha).     

 Prior knowledge was included as a dichotomous variable. In Dutch secondary 

education students can choose to follow the subject biology. Students who had 

followed this subject were said to have prior knowledge with regard to this course and 

students who had not followed this subject were said to have no prior knowledge. 
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Procedure        

 This study adopted an experimental pretest–intervention-posttest design (see 

Table 1). Participants were randomly divided into 23 tutorial groups. These tutorial 

groups were again randomly divided over three conditions: condition 1(midterm peer 

feedback combined with individual reflection); condition 2 (midterm peer feedback 

combined with individual and shared reflection), and condition 3 (control group with 

no midterm peer feedback).   

 
Table 1 

Research Design 

 

 

Evaluation of 

midterm student 

functioning 

(week 3) 

Intervention (week 4) 

Evaluation of end term 

student functioning and 

achievement (week 7) 

 

Condition 1 

(individual 

reflection) 

M-PARS 
Peer feedback combined with 

individual reflection 

- M-PARS 

- Final exam (MCQ) 

 

Condition 2 

(individual and 

shared reflection) 

M-PARS 

Peer feedback combined with 

individual and shared 

reflection 

- M-PARS 

- Final exam (MCQ) 

 

Condition 3 

(control group) 

- - 
- M-PARS 

- Final exam (MCQ) 

 

The midterm evaluation of the quality of individual contributions took place 

during the tutorial group meeting of week 3. Conditions 1 and 2 participated in this 

measurement by filling out one M-PARS for every group member within their tutorial 

group. Both of these conditions received the midterm peer process feedback during 

the tutorial group meeting of week 4. This feedback displayed the aggregated 

evaluations students gave their peers during the midterm evaluation by means of an 

overview of the mean scores and standard deviations per item followed by a - - (< 3.0 

= insufficient), a – (3.0 - 3.5 = needs improvement), a neutral (3.5 – 3.9 = average), or 
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in Health Sciences at Maastricht University in The Netherlands. During this eight-week 

course students met each other once a week for a two-hour tutorial group meeting. 

The students were divided into 23 tutorial groups, each consisting of approximately 

ten students. In these tutorial groups students discuss a given problem and generate 

learning issues for further self-study. During the next tutorial, students discuss and 

synthesize their findings. All groups were guided by a tutor. The topic of this course 

was human biology and students enter this course with different levels of prior 

knowledge in biology. In Dutch secondary schools students can choose the subject 

biology or not, but both types of students are admissible to the bachelor’s program in 

Health Sciences.         

During the first three weeks of the first-year of their bachelor program (and 

prior to this study) all students received a two-hour PBL training ‘learning and 

communicating in tutorial groups’. In this training, students are taught, among other 

things, how to give feedback to one another within the tutorial group. The study was 

performed after all participants signed an informed consent form. 

 

Instruments 

The quality of individual contributions was measured with the Maastricht-Peer 

Activity Rating Scale (M-PARS). This peer rating scale was developed and validated in 

an earlier study (Kamp, Dolmans, Van Berkel, & Schmidt, 2011) and consists of three 

subscales: 1. cognitive, 2. collaborative, and 3. motivational activities, which have been 

demonstrated to be related to successful learning in PBL (Kamp et al., 2012). With this 

14-item rating scale students can evaluate each of their peers individually by indicating 

how much they agree with every item on a five-point scale (1 = completely disagree, 3 = 

neutral, and 5 = completely agree). See Appendix A for the M-PARS.  

 Academic achievement was measured with a final MCQ exam addressing the 

subject-matter of the course. This test consisted of 100 multiple choice questions with 

three choices per question. For every answer students could score a one (correct) or 

a zero (incorrect), leading to a possible score between zero and 100%. The test had a 

reliability of 0.82 (Cronbach’s alpha).     

 Prior knowledge was included as a dichotomous variable. In Dutch secondary 

education students can choose to follow the subject biology. Students who had 

followed this subject were said to have prior knowledge with regard to this course and 

students who had not followed this subject were said to have no prior knowledge. 
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Procedure        

 This study adopted an experimental pretest–intervention-posttest design (see 

Table 1). Participants were randomly divided into 23 tutorial groups. These tutorial 

groups were again randomly divided over three conditions: condition 1(midterm peer 

feedback combined with individual reflection); condition 2 (midterm peer feedback 

combined with individual and shared reflection), and condition 3 (control group with 

no midterm peer feedback).   

 
Table 1 

Research Design 

 

 

Evaluation of 

midterm student 

functioning 

(week 3) 

Intervention (week 4) 

Evaluation of end term 

student functioning and 

achievement (week 7) 

 

Condition 1 

(individual 

reflection) 

M-PARS 
Peer feedback combined with 

individual reflection 

- M-PARS 

- Final exam (MCQ) 

 

Condition 2 

(individual and 

shared reflection) 

M-PARS 

Peer feedback combined with 

individual and shared 

reflection 

- M-PARS 

- Final exam (MCQ) 

 

Condition 3 

(control group) 

- - 
- M-PARS 

- Final exam (MCQ) 

 

The midterm evaluation of the quality of individual contributions took place 

during the tutorial group meeting of week 3. Conditions 1 and 2 participated in this 

measurement by filling out one M-PARS for every group member within their tutorial 

group. Both of these conditions received the midterm peer process feedback during 

the tutorial group meeting of week 4. This feedback displayed the aggregated 

evaluations students gave their peers during the midterm evaluation by means of an 

overview of the mean scores and standard deviations per item followed by a - - (< 3.0 

= insufficient), a – (3.0 - 3.5 = needs improvement), a neutral (3.5 – 3.9 = average), or 
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a + (≥ 4 = above average). See Appendix D for an example.   

 In order to stimulate individual reflection and goal setting on the received 

peer feedback, students had to write down the answers the following three questions:  

 
Is the feedback in line with your expectations?;  

If not, what were you expectations?;  

Which improvement goals are you going to formulate for the following weeks (min. 

 1, max. 3) and how are you going to put them into practice?  

 
In order to help students formulate appropriate improvement goals they were 

provided with a list of improvement tips (Appendix C) that they could use whenever 

they might score low on particular items. Suggestions for appropriate improvement 

tips per type of activity were listed on the back of the peer feedback form (e.g., search 

for contradictions in the discussion and express these contradictions). The 

improvement tips were formulated by the researchers and were derived from the 

theories that were used to develop the M-PARS (see Kamp et al., 2011). It concerns 

theories that explain the processes that are conducive to tutorial group effectiveness 

(e.g., Dolmans, Wolfhagen, & Van der Vleuten, 1998; Slavin, Hurley, & Chamberlain, 

2003).          

 The addition in condition 2 was that students were invited by the tutor to ask 

for clarifications and explanations with regard to the received peer feedback and to 

share their reflections and formulated goals with their group members. In both 

conditions the tutor facilitated the process by means of a protocol that was formulated 

by the researchers. With this protocol tutors were instructed to hand-out the peer 

feedback, to ask the students to take a good look at the peer feedback, to ask them to 

answer the reflection and goal setting questions on paper, and to invite students one-

by-one to discuss the received peer feedback, their reflections and goals. Students 

were also stimulated by the tutor to discuss the peer feedback and ask for 

clarifications and/or justifications from their peers. Based on these answers students 

were stimulated to adjust their goals. Students in condition 3 did not receive any 

midterm peer feedback at all. The end term evaluation of the quality of individual 

contributions took place in week 7. All three conditions participated in this 
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measurement. After the course had ended all students took the final exam. Finally, all 

students received their peer feedback based on the end term evaluation by e-mail. 

 

Analyses       

 Because students in the current study were nested within tutorial groups, 

multilevel analyses were performed to answer the research questions: 1) one on the 

M-PARS end term evaluation scores of the three conditions (RQ1); 2) one on the M-

PARS gain score (end term evaluation – midterm evaluation) of conditions 1 and 2 

(RQ1); and 3) one on the final exam scores of the three conditions (RQ2). In all three 

analyses prior knowledge in biology (yes vs. no) was included as a covariate, because it 

was expected that this prior knowledge would affect both students’ contributions as 

well as their achievement on the final exam. In addition, gender and final exam score of 

the course that ran prior (prior final exam) were included as covariates. Including 

these variables, controlled for potential confounding due to an unbalanced design and it 

increased statistical power for the analyses by reducing the unexplained variance. 

 

 

RESULTS 

 

 The 23 tutorial groups (242 participants) were divided into three conditions: 

condition 1 (n = 83, individual reflection and goal setting), condition 2 (n = 85, 

individual and shared reflection and goal setting), and condition 3 (n = 74, control 

group). During the study, 24 students were absent during three or more tutorials. 

These students were eliminated from the study because they were not able to fully 

participate in the tutorial group and could, therefore, not be evaluated by their peers. 

In addition, two outliers were removed. This resulted in a total of 216 students that 

were evaluated by their peers (C1, n = 77; C2, n = 70; C3, n = 69) and received 

feedback (response rate 89%). The vast majority of the students in both experimental 

conditions formulated their reflections and improvement goals. The results of the 

frequency and descriptive analyses on the variables gender and prior final exam are 

displayed in Table 2.  
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a + (≥ 4 = above average). See Appendix D for an example.   

 In order to stimulate individual reflection and goal setting on the received 

peer feedback, students had to write down the answers the following three questions:  

 
Is the feedback in line with your expectations?;  

If not, what were you expectations?;  

Which improvement goals are you going to formulate for the following weeks (min. 

 1, max. 3) and how are you going to put them into practice?  

 
In order to help students formulate appropriate improvement goals they were 

provided with a list of improvement tips (Appendix C) that they could use whenever 

they might score low on particular items. Suggestions for appropriate improvement 

tips per type of activity were listed on the back of the peer feedback form (e.g., search 

for contradictions in the discussion and express these contradictions). The 

improvement tips were formulated by the researchers and were derived from the 

theories that were used to develop the M-PARS (see Kamp et al., 2011). It concerns 

theories that explain the processes that are conducive to tutorial group effectiveness 

(e.g., Dolmans, Wolfhagen, & Van der Vleuten, 1998; Slavin, Hurley, & Chamberlain, 

2003).          

 The addition in condition 2 was that students were invited by the tutor to ask 

for clarifications and explanations with regard to the received peer feedback and to 

share their reflections and formulated goals with their group members. In both 

conditions the tutor facilitated the process by means of a protocol that was formulated 

by the researchers. With this protocol tutors were instructed to hand-out the peer 

feedback, to ask the students to take a good look at the peer feedback, to ask them to 

answer the reflection and goal setting questions on paper, and to invite students one-

by-one to discuss the received peer feedback, their reflections and goals. Students 

were also stimulated by the tutor to discuss the peer feedback and ask for 

clarifications and/or justifications from their peers. Based on these answers students 

were stimulated to adjust their goals. Students in condition 3 did not receive any 

midterm peer feedback at all. The end term evaluation of the quality of individual 

contributions took place in week 7. All three conditions participated in this 
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measurement. After the course had ended all students took the final exam. Finally, all 

students received their peer feedback based on the end term evaluation by e-mail. 

 

Analyses       

 Because students in the current study were nested within tutorial groups, 

multilevel analyses were performed to answer the research questions: 1) one on the 

M-PARS end term evaluation scores of the three conditions (RQ1); 2) one on the M-

PARS gain score (end term evaluation – midterm evaluation) of conditions 1 and 2 

(RQ1); and 3) one on the final exam scores of the three conditions (RQ2). In all three 

analyses prior knowledge in biology (yes vs. no) was included as a covariate, because it 

was expected that this prior knowledge would affect both students’ contributions as 

well as their achievement on the final exam. In addition, gender and final exam score of 

the course that ran prior (prior final exam) were included as covariates. Including 

these variables, controlled for potential confounding due to an unbalanced design and it 

increased statistical power for the analyses by reducing the unexplained variance. 

 

 

RESULTS 

 

 The 23 tutorial groups (242 participants) were divided into three conditions: 

condition 1 (n = 83, individual reflection and goal setting), condition 2 (n = 85, 

individual and shared reflection and goal setting), and condition 3 (n = 74, control 

group). During the study, 24 students were absent during three or more tutorials. 

These students were eliminated from the study because they were not able to fully 

participate in the tutorial group and could, therefore, not be evaluated by their peers. 

In addition, two outliers were removed. This resulted in a total of 216 students that 

were evaluated by their peers (C1, n = 77; C2, n = 70; C3, n = 69) and received 

feedback (response rate 89%). The vast majority of the students in both experimental 

conditions formulated their reflections and improvement goals. The results of the 

frequency and descriptive analyses on the variables gender and prior final exam are 

displayed in Table 2.  

 
 
 

107



CHAPTER 5 

 

Table 2 

Frequencies of Variables Gender and Prior Final Exam in the Three Conditions 

Condition Gender (male) Prior final exam (mean) 

 
Condition 1 

(Individual reflection) 
36% 77.94 

Condition 2 

(individual and shared reflection) 
34% 77.65 

Condition 3 

(Control group) 
22% 78.45 

 

Potential confounding effects caused by the different proportions of males 

within the three conditions are controlled for by including ‘gender’ as a covariate in 

the analyses. In order to examine whether there were significant initial differences 

between males and females on the pretest M-PARS and three subscales scores four 

fixed effects models were computed on these pretest scores. In all models gender, 

prior knowledge in biology, prior final exam score, and experimental condition were 

included as covariates. All models indicated that there were no significant interaction 

or main effects for all covariates, indicating that, prior to the intervention, there were 

no differences between males and females or students in conditions 1 and 2 on the M-

PARS scores. Table 3 displays the estimated marginal M-PARS means for males and 

females, and for students from conditions 1 and 2, adjusted for potential confounding 

due to gender (for condition) and prior knowledge. 
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Table 3 

Estimated Marginal Means on the Pretest M-PARS Score for Males and Females and for Conditions 1 and 2 Adjusted 

for Potential Confounding due to Gender (for Condition) and Prior Knowledge 

 
 

M 
(total M-PARS) 

M 
(cognitive) 

M   
(collaborative) 

M 
(motivational) 

 

Gender 

 

Males 

 

3.62 

 

3.55 

 

3.67 

 

3.66 

 Females 3.58 3.46 3.67 3.64 

Condition 

 

1 

(individual 

reflection) 

3.58 3.48 3.66 3.61 

 

2 

(individual 

and shared 

reflection) 

3.62 3.53 3.67 3.67 

 

 
 
RQ 1.  Does midterm peer process feedback combined with reflection and goal 

setting improve the quality of students’ individual contributions within the tutorial 

group, and is this effect influenced by how reflection is facilitated (individual vs. 

individual and shared) and students’ prior knowledge? 

 
M-PARS gain score 

A fixed effects model was computed for the gain score on the M-PARS 

between the midterm and end term evaluation for condition 1 (individual reflection) 

and 2 (individual and shared reflection). Gender, prior knowledge in biology, prior final 

exam score, and experimental condition were included as covariates. A random 

intercepts model was also performed, but the random intercept variance was not 

statistically significant (residual variance = .059, variance RI (tutor group) = .008, Wald 

Z = 1.221, p = .222), indicating that there were no significant group effects of tutorial 

group. In the fixed effects model there were no significant interaction effects, indicating 

that the effectiveness of the intervention was not affected by the other covariates (e.g., 

gender, biology, and prior final exam). In addition, the intervention itself was not 

significant (t (113) = .81, p = .423), indicating that there was no difference between the 
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Table 2 

Frequencies of Variables Gender and Prior Final Exam in the Three Conditions 

Condition Gender (male) Prior final exam (mean) 

 
Condition 1 

(Individual reflection) 
36% 77.94 

Condition 2 

(individual and shared reflection) 
34% 77.65 

Condition 3 

(Control group) 
22% 78.45 

 

Potential confounding effects caused by the different proportions of males 

within the three conditions are controlled for by including ‘gender’ as a covariate in 

the analyses. In order to examine whether there were significant initial differences 

between males and females on the pretest M-PARS and three subscales scores four 

fixed effects models were computed on these pretest scores. In all models gender, 

prior knowledge in biology, prior final exam score, and experimental condition were 

included as covariates. All models indicated that there were no significant interaction 

or main effects for all covariates, indicating that, prior to the intervention, there were 

no differences between males and females or students in conditions 1 and 2 on the M-

PARS scores. Table 3 displays the estimated marginal M-PARS means for males and 

females, and for students from conditions 1 and 2, adjusted for potential confounding 

due to gender (for condition) and prior knowledge. 
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Table 3 

Estimated Marginal Means on the Pretest M-PARS Score for Males and Females and for Conditions 1 and 2 Adjusted 

for Potential Confounding due to Gender (for Condition) and Prior Knowledge 

 
 

M 
(total M-PARS) 

M 
(cognitive) 

M   
(collaborative) 

M 
(motivational) 

 

Gender 

 

Males 

 

3.62 

 

3.55 

 

3.67 

 

3.66 

 Females 3.58 3.46 3.67 3.64 

Condition 

 

1 

(individual 

reflection) 

3.58 3.48 3.66 3.61 

 

2 

(individual 

and shared 

reflection) 

3.62 3.53 3.67 3.67 

 

 
 
RQ 1.  Does midterm peer process feedback combined with reflection and goal 

setting improve the quality of students’ individual contributions within the tutorial 

group, and is this effect influenced by how reflection is facilitated (individual vs. 

individual and shared) and students’ prior knowledge? 

 
M-PARS gain score 

A fixed effects model was computed for the gain score on the M-PARS 

between the midterm and end term evaluation for condition 1 (individual reflection) 

and 2 (individual and shared reflection). Gender, prior knowledge in biology, prior final 

exam score, and experimental condition were included as covariates. A random 

intercepts model was also performed, but the random intercept variance was not 

statistically significant (residual variance = .059, variance RI (tutor group) = .008, Wald 

Z = 1.221, p = .222), indicating that there were no significant group effects of tutorial 

group. In the fixed effects model there were no significant interaction effects, indicating 

that the effectiveness of the intervention was not affected by the other covariates (e.g., 

gender, biology, and prior final exam). In addition, the intervention itself was not 

significant (t (113) = .81, p = .423), indicating that there was no difference between the 
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pre- end posttest for both experimental groups. A more parsimonious fixed effects 

model (see Table 4) also indicated that there were no main effects on the M-PARS gain 

score. Table 5 displays the estimated marginal means on the M-PARS gain score for the 

three conditions adjusted for potential confounding due to gender and prior 

knowledge.        

In addition, separate fixed effects models were performed for the M-PARS 

gain scores of the three subscales. Again, these models indicated that there were no 

significant main effects on subscale gain scores. The only exception was the significant 

effect of gender on the collaborative gain score, indicating that females, on average, had 

a .18 lower gain score on the collaborative subscale than males (t = -2.72, p = .008). 

 
Table 4 

Main Effects of the Fixed Effect Model on the M-PARS Gain Score of Condition 1 (Individual Reflection) and 2 

(Individual and Shared Reflection) 

Variable B SE t Sig. 

 
Intercept  

.058 
 

.29 
 

.20 
 

.846 

Prior final exam 
-.0005 .004 -.14 .887 

 

Biology 
.05 .05 .86 .393 

Gender 
-.10 .06 -1.80 .074 

Condition 1  
.04 .08 .76 .450 

 

Table 5 

Estimated Marginal Means on the M-PARS Gain Score for Condition 1 (Individual Reflection) and 2 (Individual and 

Shared Reflection) Adjusted for Potential Confounding due to Gender and Prior Knowledge  

M-PARS Gain Score Estimated Marginal Mean 95% Confidence Interval 

 
Condition 1 

 
.007 

 
-.06 - .07 

Condition 2 -.03 -.10 - .04 
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M-PARS end term score      

 A fixed effects model was performed for the end term M-PARS score for the 

three conditions. Gender, prior knowledge in biology, prior final exam score, and 

experimental conditions were included as covariates. A random intercepts model was 

also performed, but the random intercept variance was not statistically significant 

(residual variance = .130, variance RI (tutor group) = .024, Wald Z = 1.743, p = .081), 

indicating that there were no significant group effects of tutorial group. The results of 

the fixed effects model indicated no significant main or interaction effects. A more 

parsimonious fixed effects model with only main effects indicated a main effect for 

prior final exam score and biology, but not for condition 1 or 2 (see Table 6). Table 7 

displays the estimated marginal means on the end term M-PARS score for the three 

conditions, adjusted for potential confounding due to gender and prior knowledge. In 

addition, separate fixed effects models were performed for the end term scores of the 

three subscales of the M-PARS. With regard to the main effect for prior final exam 

score, these models generated results similar to the results of the total end term M-

PARS score. With regard to biology, however, a significant main effect was only found 

on the cognitive subscale score (t = 2.77, p = .006). Again, for all three subscales no 

significant main effect for conditions 1 and 2 were found.  

 
Table 6 

Main Effects of the Fixed Effects Model on the End Term M-PARS Score of Condition 1 (Individual Reflection), 2 

(Individual and Shared Reflection), and 3 (Control Group) 

Variable B SE t Sig. 

 
Intercept 

 
2.32 

 
.35 

 
6.71 

 
p < .001 

Prior final exam  .02 .004 3.78 P < .001 

Biology .12 .06 2.03 .044 

Gender -.06 .07 -.92 .357 

Condition 1 -.09 .07 -1.23 .219 

Condition 2 -.001 .07 -.01 .990 
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pre- end posttest for both experimental groups. A more parsimonious fixed effects 

model (see Table 4) also indicated that there were no main effects on the M-PARS gain 
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Variable B SE t Sig. 

 
Intercept  

.058 
 

.29 
 

.20 
 

.846 

Prior final exam 
-.0005 .004 -.14 .887 

 

Biology 
.05 .05 .86 .393 

Gender 
-.10 .06 -1.80 .074 

Condition 1  
.04 .08 .76 .450 

 

Table 5 

Estimated Marginal Means on the M-PARS Gain Score for Condition 1 (Individual Reflection) and 2 (Individual and 

Shared Reflection) Adjusted for Potential Confounding due to Gender and Prior Knowledge  

M-PARS Gain Score Estimated Marginal Mean 95% Confidence Interval 
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Condition 2 -.03 -.10 - .04 
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M-PARS end term score      
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Table 7 

Estimated Marginal Means on the End Term M-PARS Score for Condition 1 (Individual Reflection), 2 (Individual and 

Shared Reflection), and 3 (Control Group) Adjusted for Potential Confounding due to Gender and Prior Knowledge 

M-PARS Score Estimated Marginal Mean 95% Confidence Interval 

 
Condition 1 

 
3.55 

 
3.46 – 3.65 

Condition 2 3.64 3.53 – 3.74 

Condition 3 3.64 3.54 – 3.74 

 

Another fixed effects analysis was performed on the end term M-PARS score 

comparing only conditions 1 (individual reflection) and 2 (individual and shared 

reflection) (see Table 8). Here again, there was only a main effect for biology and prior 

final exam score. Fixed effects models were also performed for the separate subscales. 

These results were in line with the results of the total M-PARS score. For the cognitive 

subscale significant main effects were found for biology and prior final exam score. For 

the collaborative and motivational subscales significant main effects were only found 

for prior final exam score. 

 
Table 8 

Main Effects of the Fixed Effect Model on the End Term M-PARS Score of the Conditions 1 (Individual Reflection) and 

2 (Individual and Shared Reflection) 

Variable B t Sig. 

 
Intercept 

 
2.22 

 
36.87 

 
p < .001 

Prior final exam .02 3.43 .001 

Biology .15 2.03 .045 

Gender -.14 -1.73 .087 

Condition 1 -.07 .98 .330 
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RQ2. Does midterm peer process feedback combined with reflection and goal 

setting improve students’ individual achievement within the tutorial group, and is 

this effect influenced by how reflection is facilitated (individual vs. individual 

and shared) and students’ prior knowledge? 

 
Achievement        

 A fixed effects model was performed on the final MCQ exam score with prior 

knowledge in biology, experimental condition, prior final exam score, and gender as 

covariates in order to answer the research question (see Table 9). A random 

intercepts model was also performed, but the random intercept variance was not 

statistically significant (residual variance = 71.142, variance RI (tutor group) = 6.153, 

Wald Z = 1.238, p = .216), indicating that there were no significant group effects of 

tutorial group. The fixed effects model resulted in a main effect for biology and prior 

final exam score. Students with prior knowledge in biology on average had a 4.1% 

higher score on their final MCQ exam and students with a higher score on the final 

exams of the previous course had a higher score on the final exam of this course. This 

analysis also indicated a main effect for conditions 1 and 2. Students in condition 1 

(individual reflection) had a 6.9% higher score than the students in condition 3 (control 

group) and condition 2 (individual and shared reflection) combined. Students in 

condition 2 (individual and shared reflection), in turn, had a 7.0% higher score than the 

students in condition 3 (control group) and condition 1 (individual reflection) 

combined. In addition to these main effects, the analysis also indicated an interaction 

effect between condition 1 and gender; within condition 1 (individual reflection) 

females performed 7.4% lower than male students. Another interaction was found 

between condition 2 and gender, indicating that a similar result is seen for condition 2. 

In this condition, females performed 7.7% lower than the males. 
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Table 9 

Main and Interaction Effects of the Fixed Effect Model on the Final Exam (MCQ) Scores (0 to 100%) of Condition 1 

(Individual Reflection), 2 (Individual and Shared Reflection), and 3 (Control Group) 

Variable B SE t Sig. 

 
Intercept 

 
7.76 

 
7.13 

 
1.09 

 
.28 

Prior final exam 0.71 .09 8.19 P <.001 

Biology 4.06 1.20 3.39 .001 

Gender 3.20 2.16 1.48 .141 

Condition 1 6.92 2.81 2.46 .015 

Condition 2  7.04 2.48 2.84 .005 

Gender*Condition 1 -7.38 3.24 -2.28 .024 

Gender*Condition 2 -7.74 3.05 -2.54 .012 

 

An additional fixed effects model was performed on the final exam score 

comparing only conditions 1 (individual reflection) and 2 (individual and shared 

reflection) (see Table 10). Here similar results were found. Prior final exam score and 

biology had a significant effect and, in both conditions, males performed better than 

females. Table 11 displays the estimated marginal means for final exam score for the 

three conditions, adjusted for potential confounding due to gender and prior 

knowledge. 
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Table 10 

Main Effects of the Fixed Effect Model on the Final Exam (MCQ) Scores (0 – 100%) for Conditions 1 (Individual 

Reflection) and 2 (Individual and Shared Reflection) 

Variable B SE t Sig. 

 
Intercept 

 
15.20 

 
8.13 

 
1.87 

 
.064 

Prior final exam .71 .10 7.01 p < .001 

Biology 3.51 1.44 2.43 .017 

Gender -4.43 1.58 -2.80 .006 

Condition 2 .11 1.39 .082 .935 

 

Table 11 

Estimated Marginal Means on the Final Exam (MCQ) Scores (0 to 100%) for Condition 1 (Individual Reflection), 2 

(Individual and Shared Reflection), and 3 (Control Group) Adjusted for Potential Confounding due to Gender and Prior 

Knowledge 

Final Exam Score Estimated Marginal Mean 95% Confidence Interval 

 
Condition 1 

 
70.40 

 
68.49 – 72.30 

Condition 2 70.26 68.19 – 72.34 

Condition 3 68.78 66.77 – 70.78 

 

 

DISCUSSION 

 

This experimental study investigated the effect of midterm peer process 

feedback on the quality of students’ contributions and achievement. In addition, two 

ways of reflection were compared: individual reflection and shared reflection.  
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With regard to the first research question, it can be concluded that the peer 

process feedback did not improve the quality of students’ contributions. Students did 

not display an increase in the quality of their contributions to the group process three 

weeks after receiving the peer feedback. Specifically on the collaborative subscale, 

females even showed a small negative gain score, indicating a small deterioration. With 

regard to the second research question, however, results indicate that the peer 

process feedback does enhance student achievement. Students within conditions 1 

(individual reflection) and 2 (individual and shared reflection) received higher grades on 

the MCQ final exam than students in the control group. In addition, the final MCQ 

exam was affected by prior knowledge; students with prior knowledge achieved higher. 

The interaction effect between gender and condition, however, indicated that only 

males within both experimental conditions achieved higher. The way the peer feedback 

was facilitated (individual vs. individual and shared) did not appear to affect 

achievement, indicating that both ways of reflection were equally effective.  

The finding that the M-PARS gain score was not affected by the peer feedback 

is surprising and partially contradicts the findings of Phielix et al. (2011), who did find 

that peer feedback combined with reflection and goal setting enhanced students’ 

contributions to the social climate within the group. The findings of the current study 

could be attributed to the fact that students had only three tutorial meetings left to 

put this feedback into action. It might be that students need more meetings to change 

their behavior in the tutorial group. It is therefore surprising that, for males, 

achievement is enhanced by peer feedback. This could be explained by the self-

regulated learning model of White and Gruppen (2010). In light of this model one 

could hypothesize that, by receiving the peer feedback and reflecting on it, students 

only adjusted their learning with regard to the subject matter. The remaining time 

might have been too short for students to actually change their behavior in the tutorial 

group. A similar explanation originates from the self-determination theory of Ryan and 

Deci (2000). In the current study it might be that receiving the peer feedback 

enhanced feelings of relatedness within the group, which in turn affected students’ 

motivation and learning. This hypothesis is substantiated by the findings of a prior study 

on the effectiveness of peer feedback, in which students indicated that receiving the 

peer feedback enhanced their feelings of relatedness to the tutorial group (Kamp et al., 

2013). Another explanation for the lack of an increase in M-PARS gain score could lie 

in the fact that students have received training in giving and receiving peer feedback at 
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the beginning of the bachelor program, which might have caused students to be already 

aware of their behavior within the tutorial group, making them less appreciative to the 

peer feedback. In addition, at the time of the study, students had had six months to 

develop their skills in participating in a PBL tutorial. This might also have caused them 

to be more or less set in their ways and therefore less susceptible to change. 

The fact that this increase in achievement was only seen for males is 

surprising. There are several hypothetical reasons to explain this difference between 

males and females. The first explanation could be that there were initial differences 

between the three conditions or between males and females. However, the four fixed 

effects models on the pretest indicated that there were no significant differences 

between males and females and between the three conditions on the M-PARS total 

and subscale scores. Therefore this first explanation can be rejected. The second 

explanation could be that the difference is due to the nature of the intervention. The 

fact is that, for male students, motivation is more externally driven (Vallerand & 

Bisonnette, 1992). Therefore, the competitive element of the numerical peer feedback 

might have affected the motivation of male students stronger than the motivation of 

female students. Subsequently, this increased motivation influenced learning (Ryan & 

Deci, 2000). A somewhat similar explanation could be that females are already quite 

self-aware of their contributions within the tutorial group and that the peer feedback 

was less of an eye opener for them than for the males, causing the peer feedback to be 

relative ineffective for the females. A third possible explanation is that males not so 

much do well with peer feedback, but that females do worse. Because females are 

more internally motivated than males (Vallerand & Bisonnette, 1992), it could be that 

females are more intimidated by the public peer feedback, especially if it concerns 

negative peer feedback, which causes them to perform worse than before the feedback 

intervention. The fact that females showed a small deterioration in gain score on the 

collaborative subscale also indicates to this explanation.   

 The question also remains why there was no difference between the 

effectiveness of both experimental conditions. A possible explanation for this is that 

the shared reflection and goal setting intervention was not strong enough and, 

therefore, did not affect the quality of contributions and achievement. Another 

explanation is that in the current educational program tutors are already encouraged 

to regularly discuss student behavior within the tutorial group. Therefore, the shared 

reflection might not have provided an added value on top of the individual reflection 
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and goal setting.         

 Even though this study has provided rich insight in the process of peer 

feedback, it also has some limitations. The first one is that tutors might have influenced 

the quality of reflection and goal setting. Although tutors were provided with a 

protocol describing how to process the feedback, reflection, and goal setting, it cannot 

be determined with complete certainty that there were no individual differences in 

how the tutors handled the feedback. Quantitative analyses of the handed-in reflection 

and goal setting forms, however, indicate that the large majority of the students 

reflected on the received feedback and formulated improvement goals. A second 

limitation is that there were a limited number of tutorial meetings between receiving 

the feedback and the end term M-PARS evaluation. Had students had more tutorial 

meetings between these two events, they would probably have had more 

opportunities to improve their contributions to the tutorial group. A third limitation is 

that the written suggestions for improvement could have also had a significant 

influence on the outcome. Because both intervention conditions received the same 

suggestions for improvement this could have caused the fact that no difference was 

found between both conditions.      

 This study has also generated suggestions for future research. The first 

suggestion is that it should focus on providing students with more opportunities to 

work on the received feedback and improve their contributions. A longer 

collaboration period might be needed to enhance the effectiveness of peer feedback 

(Phielix, 2012). Another focus for future research is the quality of reflection and goal 

setting. Relating the quality of reflection and goal setting to the effectiveness of peer 

feedback might increase the understanding of the feedback process. Such a study, 

however, entails some difficulties. That is, reflection is a metacognitive process which 

can only be evaluated by its derivatives. This makes it very difficult to develop a reliable 

method to assess quality of reflection (Koole et al., 2011). Finally, future studies could 

focus on the relationship between giving/receiving peer feedback and relatedness and 

subsequently intrinsic motivation within the tutorial group. These studies could 

demonstrate whether these variables play an underlying role in the relationship 

between peer feedback and individual contributions and achievement in PBL groups. 

Although the M-PARS was developed as a peer rating scale (Kamp et al., 2011), a last 

suggestion for future research would be to investigate whether tutors can also use this 

tool to evaluate the quality of students’ contributions within the tutorial group. In 
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addition, future research could possibly compare the peer evaluations with the tutor 

evaluations to investigate whether there are interesting differences. 
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GENERAL DISCUSSION 

 

 In this chapter the main findings of the studies of this dissertation will be 

summarized and discussed. Furthermore, theoretical implications, strengths, and 

limitations will be considered. Finally, suggestions for future research and practical 

implications will be outlined. 

 

 

INTRODUCTION 

 

The success of PBL depends largely on the quality of the group discussion 

(Nieminen, Sauri, & Lonka, 2006). Then again, the quality of this discussion is affected 

by cognitive, social, and motivational processes (e.g., Slavin, Hurley, & Chamberlain, 

2003). In theory, students within tutorial groups should be involved in a profound 

discussion through which they collaboratively construct new knowledge. In addition, 

there needs to be a pleasant social climate within the group and a sense of ‘team 

spirit’. With regard to this tutorial discussion there is, however, a gap between theory 

and practice. In everyday tutorial groups the discussion on occasion remains superficial 

(Moust, Van Berkel, & Schmidt, 2005) and students withdraw themselves from the 

group or sponge on other group members (Decuyper, Dochy, & Van den Bossche, 

2010). As a result, essential group processes (i.e., cognitive, social, and motivational 

processes) become eroded and students’ individual achievement might be affected 

negatively. So far, it is unknown to what extent students’ individual contributions to 

these tutorial group processes are related to individual achievement.  

Although this relationship deserves to be investigated, the problem is that a 

suitable tool with which these individual contributions can be measured is missing. 

Existing questionnaires developed to measure the tutorial group processes are often 

based on students’ self-assessment of their functioning within the tutorial group (e.g., 

Visschers-Pleijers, Dolmans, Wolfhagen, & Van der Vleuten, 2005), whereas it is 

known that the validity and reliability of self-evaluations is not optimal (Eva & Regehr, 

2005). Peer evaluations are a preferable alternative, since research has indicated that 

they produce more reliable and valid judgments compared with self-evaluations (Eva, 

2001). Unfortunately, such a peer evaluation scale, designed specifically for the PBL 

context, is still lacking. Existing peer evaluation scales (e.g., Loyens, Rikers, & Schmidt, 

2007; Rangachari & Crankshaw, 1992; Van Berkel & Van Til, 1994; Visschers-Pleijers et 

al., 2005) either do not focus on the contributions of individual students, do not 



 

 

GENERAL DISCUSSION 

 

 In this chapter the main findings of the studies of this dissertation will be 

summarized and discussed. Furthermore, theoretical implications, strengths, and 

limitations will be considered. Finally, suggestions for future research and practical 

implications will be outlined. 

 

 

INTRODUCTION 

 

The success of PBL depends largely on the quality of the group discussion 

(Nieminen, Sauri, & Lonka, 2006). Then again, the quality of this discussion is affected 

by cognitive, social, and motivational processes (e.g., Slavin, Hurley, & Chamberlain, 

2003). In theory, students within tutorial groups should be involved in a profound 

discussion through which they collaboratively construct new knowledge. In addition, 

there needs to be a pleasant social climate within the group and a sense of ‘team 

spirit’. With regard to this tutorial discussion there is, however, a gap between theory 

and practice. In everyday tutorial groups the discussion on occasion remains superficial 

(Moust, Van Berkel, & Schmidt, 2005) and students withdraw themselves from the 

group or sponge on other group members (Decuyper, Dochy, & Van den Bossche, 

2010). As a result, essential group processes (i.e., cognitive, social, and motivational 

processes) become eroded and students’ individual achievement might be affected 

negatively. So far, it is unknown to what extent students’ individual contributions to 

these tutorial group processes are related to individual achievement.  

Although this relationship deserves to be investigated, the problem is that a 

suitable tool with which these individual contributions can be measured is missing. 

Existing questionnaires developed to measure the tutorial group processes are often 

based on students’ self-assessment of their functioning within the tutorial group (e.g., 

Visschers-Pleijers, Dolmans, Wolfhagen, & Van der Vleuten, 2005), whereas it is 

known that the validity and reliability of self-evaluations is not optimal (Eva & Regehr, 

2005). Peer evaluations are a preferable alternative, since research has indicated that 

they produce more reliable and valid judgments compared with self-evaluations (Eva, 

2001). Unfortunately, such a peer evaluation scale, designed specifically for the PBL 

context, is still lacking. Existing peer evaluation scales (e.g., Loyens, Rikers, & Schmidt, 

2007; Rangachari & Crankshaw, 1992; Van Berkel & Van Til, 1994; Visschers-Pleijers et 

al., 2005) either do not focus on the contributions of individual students, do not 

127



CHAPTER 6 

 

discriminate between different types of contributions (cognitive, social, and motivational), 

or are not developed and/or validated as a peer evaluation scale.  

This problem generated the first main research question of this dissertation: 

 

Are students able to evaluate the cognitive, social, and motivational contributions to the 

tutorial group of their peers in a reliable and valid way and, to what extent do these 

contributions predict student achievement? 

 

In order to enhance the success of PBL and, therefore, the quality of the 

discussion, students need to contribute actively to the group processes. Feedback 

generated from peer evaluations is a promising tool to enhance students’ individual 

contributions to the group processes in PBL (Dominick, Reilly, & McGourty, 1997) and 

subsequent achievement (Kluger & DeNisi, 1996).  However, the conditions under 

which peer feedback enhances individual contributions and student achievement need 

to be further explored through experimental research (Gielen, Peeters, Dochy, 

Onghena, & Struyven, 2010; Prins, Sluijsmans, & Kirschner, 2006; Van Zundert, 

Sluijsmans, & Van Meriënboer, 2010). Reflection upon the received feedback and goal 

setting have been indicated as important conditions for effective peer feedback, but it 

remains unclear how this is optimally facilitated. The second main research question of 

this dissertation focused on this problem: 

  

Do reflection and goal setting enhance the effectiveness of a peer feedback intervention, 

aimed at evaluating students’ individual contributions to the tutorial group? 

 

These two main research questions were addressed with four separate 

studies, which were all conducted in health sciences higher education.  

 

 

CONCLUSIONS AND SCIENTIFIC IMPLICATIONS 

  

The first research question was addressed in Chapters 2 and 3. Chapter 2 

focused on the first part of this research question; Are students able to evaluate the 

contributions of their peers within the tutorial group in a reliable and valid way? In 

order to answer this question the Maastricht-Peer Activity Rating Scale (M-PARS) was 

GENERAL DISCUSSION 

 

developed. The contents of this instrument were based on literature about effective 

tutorial group processes and the items represented three subscales (cognitive, social, 

and motivational contributions). To answer the first research question a confirmatory 

factor analysis was performed and generalizability studies were conducted. The 

confirmatory factor analysis demonstrated a reasonably good fit between the data and 

the three-factor model. Generalizability studies demonstrated that, at least, four peer 

evaluations per student in the tutorial group were needed in order to produce a 

judgment with good internal consistency. Furthermore, good construct reliability was 

demonstrated with Hancock’s coefficients. Based on these analyses it was concluded 

that students are indeed able to produce reliable and valid evaluations about the 

quality of students’ cognitive, social, and motivational contributions to the tutorial 

group. This conclusion is in line with earlier conclusions that students are able to 

evaluate the performance of their peers in a reliable and valid manner (Eva & Regehr, 

2011). The added value of this study is that it has generated a suitable peer evaluation 

instrument; a 14-item peer rating scale called the M-PARS that measures students’ 

individual cognitive, social, and motivational contributions to the tutorial group 

discussion.  

The study described in Chapter 3 attempted to clarify the unknown 

relationship between the quality of students’ individual contributions (cognitive, social, 

and motivational), time spent on self-study, and student achievement. A structural 

equation modeling analysis was conducted and the results of this study demonstrated a 

relationship between the quality of students’ cognitive, social, and motivational 

contributions and achievement. More specifically, a causal relationship was found 

between students’ cognitive activities and his/her unit test score and between students’ 

collaborative activities and the group assignment score. Time spent on self-study was 

hypothesized to function as a mediator between the quality of students’ contributions 

and achievement. However, the results indicated that time spent on self-study was not 

affected by the quality of the contributions, nor did it affect student achievement. To 

conclude, the results of the study discussed in Chapter 3 suggest that there are indeed 

causal relations between a student’s contributions to the group processes in the 

tutorial group and achievement. The findings of this study have, to a certain extent, 

elucidated the relationship between students’ individual contributions and individual 

achievement in PBL. 
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relationship between the quality of students’ cognitive, social, and motivational 

contributions and achievement. More specifically, a causal relationship was found 

between students’ cognitive activities and his/her unit test score and between students’ 

collaborative activities and the group assignment score. Time spent on self-study was 

hypothesized to function as a mediator between the quality of students’ contributions 

and achievement. However, the results indicated that time spent on self-study was not 

affected by the quality of the contributions, nor did it affect student achievement. To 

conclude, the results of the study discussed in Chapter 3 suggest that there are indeed 

causal relations between a student’s contributions to the group processes in the 

tutorial group and achievement. The findings of this study have, to a certain extent, 

elucidated the relationship between students’ individual contributions and individual 

achievement in PBL. 
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The causal nature of the relationship between students’ contributions and 

student achievement reported in Chapter 3 is in line with earlier studies in which these 

relationships have been investigated. Gijselaers and Schmidt (1990) and Nieminen, 

Sauri, and Lonka (2006) indicated that the overall quality of group functioning has a 

direct effect on student achievement. Assuming that the quality of the students’ 

individual contributions to the tutorial discussion affects the quality of the overall 

group functioning, the findings of Gijselaers and Schmidt (1990) and Nieminen et al. 

(2006) strongly resemble the findings of the study addressed in Chapter 3. Chapter 3 

has also indicated that individual student achievement is not only affected by processes 

at the level of the overall tutorial group, but also by the contributions to the tutorial 

discussion at the level of the individual student. Similar conclusions were drawn by De 

Koning, Loyens, Rikers, Smeets, and Van der Molen (2012), who found that the 

occurrence of students’ observed learning activities (i.e. active participation and asking 

questions) was an important predictor for achievement in a PBL bachelor program. It 

is also in line with the findings of Loyens et al. (2007), who demonstrated a relationship 

between active participation in a PBL course and student achievement. Finally, Yew and 

Schmidt (2012) also found a relationship between the number of relevant contributions 

during the PBL cycle and achievement. The study addressed in Chapter 3 added to 

these earlier insights that evaluations of peers about the students’ individual 

contributions to the group are related to individual achievement. The specific relations 

that were found in this study are, however, small, but this can be explained by the fact 

that earlier studies have indicated that achievement in PBL, and in higher education in 

general, is affected by many different factors at once (De Koning et al., 2012; Schmidt 

& Moust, 2000). Specifically within PBL, achievement is also known to be affected by 

students’ amount of prior knowledge, quality of problems discussed, and the 

performance of the tutor (Schmidt & Moust, 2000). Therefore, the fact that these 

relations are small is not surprising or unexpected. 

The second main research question was addressed in Chapters 4 and 5. 

Chapter 4 focused on the conditions under which the M-PARS could be used to 

enhance the quality of students’ contributions to the tutorial group. Because earlier 

studies emphasized the importance of reflection and goal setting in order for peer 

feedback to have an effect (e.g., Archer, 2010; Gibbs & Simpson, 2004; Phielix, Prins, & 

Kirschner, 2010; Prins et al., 2006), the study discussed in Chapter 4 especially 

investigated the effectiveness of reflection and goal setting after receiving peer 
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feedback. In order to investigate the effects of peer feedback combined with reflection 

and goal setting, a mixed-methods explanatory study was conducted in which a 

pretest-intervention-posttest was combined with a focus group. The intervention 

entailed that students received peer feedback based on the M-PARS and were 

stimulated to individually reflect on the received peer feedback and formulate 

improvement goals. Based on their pretest score on the M-PARS, students were 

classified as initially low, moderate, or high contributing students. Gain scores (posttest 

– pretest M-PARS score) of the three types of students were analyzed. In addition, a 

focus group was conducted with students in order to investigate the perceived 

effectiveness of the peer feedback combined with reflection and goal setting.  

It was concluded that students who contributed poorly at the pretest showed 

a small, but significant increase in the quality of their contributions after receiving the 

peer feedback. For students who contributed on an average or high level at the pretest 

no significant differences were found between the pre- and posttest. During the focus 

group, students indicated that the intervention had had a positive effect on their sense 

of belonging to the group and had made them more aware of what is considered 

effective tutorial behavior, but that the reflection and goal setting could be further 

emphasized with a face-to-face dialogue after receiving the peer feedback. The results 

and conclusions discussed in Chapter 4 are in line with earlier studies. Similar to the 

significant gain scores of the initially low contributing students in study 3, Gielen et al. 

(2010), for instance, found that students with an average to low proficiency level 

benefitted more from certain cognitive characteristics of peer feedback on a writing 

task than high performing students. The results of the focus group are in concurrence 

with findings of Papinczak, Young, and Groves (2007) and Schönrock-Adema, Heijne-

Penninga, Van Duijn, Geertsma, and Cohen-Schotanus (2007). In both of these studies 

students indicated that peer feedback increased their awareness of criteria of 

appropriate tutorial behavior. 

Chapter 5 attempted to further clarify the conditions under which peer 

feedback is effective. More specifically, this study focused on the effectiveness of 

individual versus shared reflection about the received peer feedback, because students  

indicated in Chapter 4 that reflection on the peer feedback needed more emphasis by 

means of a face-to-face dialogue in order to be effective. Therefore, two experimental 

conditions and one control condition were compared in a pretest-posttest design. In 

the first experimental condition students were stimulated to reflect on the received 
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feedback. In order to investigate the effects of peer feedback combined with reflection 

and goal setting, a mixed-methods explanatory study was conducted in which a 

pretest-intervention-posttest was combined with a focus group. The intervention 

entailed that students received peer feedback based on the M-PARS and were 

stimulated to individually reflect on the received peer feedback and formulate 

improvement goals. Based on their pretest score on the M-PARS, students were 

classified as initially low, moderate, or high contributing students. Gain scores (posttest 

– pretest M-PARS score) of the three types of students were analyzed. In addition, a 

focus group was conducted with students in order to investigate the perceived 

effectiveness of the peer feedback combined with reflection and goal setting.  

It was concluded that students who contributed poorly at the pretest showed 

a small, but significant increase in the quality of their contributions after receiving the 
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group, students indicated that the intervention had had a positive effect on their sense 

of belonging to the group and had made them more aware of what is considered 

effective tutorial behavior, but that the reflection and goal setting could be further 
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individual versus shared reflection about the received peer feedback, because students  

indicated in Chapter 4 that reflection on the peer feedback needed more emphasis by 

means of a face-to-face dialogue in order to be effective. Therefore, two experimental 

conditions and one control condition were compared in a pretest-posttest design. In 

the first experimental condition students were stimulated to reflect on the received 
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peer feedback and formulate goals for improvement individually; the individual 

reflection experimental condition. In the second experimental condition students were 

also stimulated to reflect and formulate goals for improvement individually, and in 

addition, they were stimulated by the tutor to ask their peers for clarifications and 

explanations with regard to the received peer feedback. Next, students were asked to 

share their reflections and goals with their peers and, if necessary, adjust them. This 

second experimental condition was called the shared reflection condition. Students 

within the control group participated only in the posttest. Students within the second 

shared reflection condition were expected to benefit more from the peer feedback 

than students within the first individual reflection condition and within the control 

group. In addition to the quality of students’ individual contributions, the effect of peer 

feedback on student achievement was also investigated.  

The results of the study addressed in Chapter 5  demonstrated that student 

achievement increased significantly for male students in both experimental conditions 

as compared to the control condition, but there was no difference between both 

experimental groups in achievement. The quality of students’ individual contributions 

was not affected by the peer feedback intervention in general, regardless of how 

reflection and goal setting was facilitated (i.e., either individually or shared). The 

absence of positive effects of individual and shared reflection on students’ 

contributions is surprising since it is contradictory to earlier studies, performed in 

Computer Supported Collaborative learning (CSCL) environments, that reported 

positive effects of a similar feedback intervention on students’ individual contributions 

(Phielix, Prins, Kirschner, Erkens, & Jaspers, 2011; Zumbach, Muehlenbrock, Jansen, 

Reimann, & Hoppe, 2002; Zumbach, Hillers, & Reimann, 2004). The fact that the 

second experimental condition (shared reflection) did not have a superior effect over 

the first experimental condition (individual reflection) was unexpected, especially 

because students indicated in Chapter 4 that they felt the peer feedback intervention 

would be more effective if it were combined with a face-to-face dialogue after 

receiving the peer feedback. In addition, Gielen et al. (2010) found that peer feedback 

combined with justification (i.e. explanation of judgment or rating) had a positive effect 

on performance in a writing task. The lack of improvement in the quality of students’ 

individual contributions to the tutorial discussion could be explained by the short time 

span of the intervention and the fact that students only completed one rating during 
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this period. Phielix (2012) recommends multiple ratings over a longer period of time in 

order for peer ratings to be effective.  

Another interesting finding in this study was that there was a difference 

between males and females with regard to the effect the peer feedback had on their 

achievement. For males, the peer feedback appeared to have an effect on their 

achievement, but for females this effect was absent. A possible explanation for this 

gender difference could be that women are already more self-aware of their behavior 

in the tutorial group and are, therefore, less affected by the peer feedback, whereas 

the male students became more aware of the gap between their actual and desired 

behavior in the group due to their reflections on the peer feedback. 

 

 

STRENGTHS AND LIMITATIONS 

 

The studies described in this dissertation hold several strengths as well as 

limitations. Both will be discussed in this paragraph, beginning with the strengths.  

 

Strengths 

First of all, this dissertation has used peer ratings instead of self-ratings. In 

previous studies the problem was that the evaluation of the quality of the interactions 

within the tutorial group was often based on students’ own input. Therefore, it 

concerned a self-evaluation, and these self-evaluations suffer from validity and reliability 

problems (Eva & Regehr, 2005). As was explained earlier in this dissertation, peer 

evaluations have demonstrated greater reliability and validity, and therefore can 

generate a more reliable evaluation of the quality of interaction in PBL tutorial groups 

(Eva, 2001; Papinczak, Young, Groves, & Haynes, 2007). In addition, a peer evaluation 

concerns a judgement that is based on multiple peer observations (Eva, 2001) and it 

stimulates students’ self-directed learning (Sluijsmans, Dochy, & Moerkerke, 1998). 

Therefore, the fact that peer evaluations were used to measure the quality of students’ 

contributions can be considered a strength of this dissertation. 

The second strength of this dissertation is that it has added experimental 

research to the field of peer feedback, and especially with regard to the conditions 

under which peer feedback is effective. According to Van Zundert et al. (2010), there 

is a need for experimental research on the conditions under which peer feedback is 
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effective. This dissertation has contributed to this appeal, and has indicated that 

especially the face-to-face discussion, after the feedback is received, is important and 

does enhance awareness of desired behaviours in the group and the sense of belonging 

to the group. 

 

Limitations 

In addition to these strengths, this dissertation also has several limitations. 

The three main limitations will be addressed. 

The first drawback concerns the time span of the peer feedback intervention 

which was rather limited in the studies described in Chapters 4 and 5; i.e. only one 

midterm peer feedback session within a period of seven weeks and seven tutorial 

group sessions. Phielix (2012) suggests that, in order to realize an enhancement of the 

cognitive processes in (computer supported) collaborative learning, peer feedback 

needs to be administered during a long time span and this feedback needs to be given 

at multiple time points. This offers students the chance to get to know each other 

better, observe more of each other’s behavior, and it provides them with more 

opportunities to use the peer feedback to enhance their behavior. Due to the 

structure of the curriculum it was, however, not possible to administer the peer 

feedback intervention during a unit with a longer time span. Due to the invasive and 

time consuming nature of the intervention it was, also, not possible to administer the 

peer feedback at multiple time points. 

The second limitation is related to the quantitative nature of this dissertation. 

With the exception of a part of Chapter 4, all studies can be classified as quantitative 

research. Although it is considered a strength that this dissertation has taken an 

experimental approach to the conditions under which effectiveness peer feedback is 

effective, it can also be seen as a limitation. Qualitative research could have provided a 

more profound and explanatory insight into the working of peer feedback and how it 

can enhance learning. More specifically, the quality of reflection through dialogue after 

receiving peer feedback could be further investigated and possibly enhanced. 

The third limitation is the fact that the M-PARS was used as an intervention 

and as a dependent variable at the same time. One could argue that solely filling in the 

M-PARS might already increase students’ awareness of appropriate behavior in the 

tutorial group and possibly the quality of their contributions. However, in everyday 

educational practice, peer feedback cannot originate out of nothingness; in order to 
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provide peer feedback students first have to rate each. Therefore, in this dissertation 

the intervention was seen as an integer whole.  

 

 

FUTURE RESEARCH 

 

The research described in this dissertation has generated several suggestions 

for future research.  

The first suggestion results from the first main limitations of this research: the 

short time span of the peer feedback intervention. In a next study the effect of 

receiving peer feedback on the quality of students’ contributions and their achievement 

should be investigated during a unit with a longer time span than the ones in the 

current studies. In addition it is preferred to administer and address the received peer 

feedback at multiple times. This will provide students with more opportunities to 

enhance and monitor their contributions within the tutorial group. 

The second suggestion for future research originates from the second 

limitation. Future research needs to focus on the factors that affect the receptivity of 

peer feedback. Peer feedback will only be effective if it is received well; meaning that 

students are willing to process the feedback and to use it to improve their 

contributions. Although it is difficult to measure quality of reflection (Koole et al., 

2011), future research should investigate how the quality of reflection is related to the 

receptivity of the peer feedback. Furthermore, future research should explore how a 

face-to-face dialogue can enhance the quality of reflection and the receptivity of peer 

feedback.  

 

 

PRACTICAL IMPLICATIONS 

 

This research has demonstrated that, in PBL tutorial groups, students are able 

to evaluate the quality of the contributions of their peers. In addition, it is important to 

address the quality of these contributions through peer feedback because it is related 

to student achievement. The studies addressed in Chapters 4 and 5 have generated 

several practical points of interest that need to be considered when one wants to 

implement peer feedback in PBL. These implications can be completed with 
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implications produced by earlier research (i.e., Hattie & Timperley, 2007; Prins et al., 

2006; Sluijsmans, Brand-Gruwel, & Van Merriënboer, 2002). This results in six points 

of interest. 

First, students need to be trained before they are able to provide their peers 

with reliable and valid feedback. During this training criteria on which the students 

need to be evaluated need to be explained and illustrated with examples. Second, 

students should be stimulated to reflect upon the received peer feedback and set goals 

for improvement. Third, based on the qualitative results discussed in Chapter 4, peer 

feedback should be combined with a face-to-face discussion to address the received 

feedback. During this dialogue students can ask for clarification with regard to their 

feedback. The fourth point of interest is the time span and the frequency of the peer 

feedback intervention. When administering peer feedback, students should work 

collaboratively for a time span that provides students with ample opportunities to 

observe their peers and enhance and practice their contributions to the discussion 

within the tutorial group. The fifth point of interest is the anonymity of the peer 

feedback. In this dissertation the peer feedback was given anonymously, because it was 

expected that this would generate less socially desired and therefore more honest 

judgments. However, giving peer feedback with disclosed identity might have simplified 

the face-to-face discussion after receiving the peer feedback. When peer feedback is 

given publicly the giver is better able to justify the feedback and to provide clear 

examples. The receiver, on the other hand, is better able to ask for clarification and 

examples of the evaluated behavior. However, when peer feedback is given 

anonymously students are less inhibited to give honest ratings, especially since 

Sluijsmans et al. (2002) reported that students found it difficult to make negative 

judgments about their peers’ performance in PBL tutorial groups. The preceding 

implies that both options should be considered when implementing peer feedback, but 

that public peer feedback might be favorable to anonymous peer feedback, provided 

that there is a safe atmosphere within the tutorial group. The sixth and last point of 

interest is that the peer feedback should be used in a formative matter and given 

midterm. Students should have the opportunity to process their feedback and improve 

their behavior. 
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implications produced by earlier research (i.e., Hattie & Timperley, 2007; Prins et al., 

2006; Sluijsmans, Brand-Gruwel, & Van Merriënboer, 2002). This results in six points 

of interest. 

First, students need to be trained before they are able to provide their peers 

with reliable and valid feedback. During this training criteria on which the students 

need to be evaluated need to be explained and illustrated with examples. Second, 

students should be stimulated to reflect upon the received peer feedback and set goals 

for improvement. Third, based on the qualitative results discussed in Chapter 4, peer 

feedback should be combined with a face-to-face discussion to address the received 

feedback. During this dialogue students can ask for clarification with regard to their 

feedback. The fourth point of interest is the time span and the frequency of the peer 

feedback intervention. When administering peer feedback, students should work 

collaboratively for a time span that provides students with ample opportunities to 

observe their peers and enhance and practice their contributions to the discussion 

within the tutorial group. The fifth point of interest is the anonymity of the peer 

feedback. In this dissertation the peer feedback was given anonymously, because it was 

expected that this would generate less socially desired and therefore more honest 

judgments. However, giving peer feedback with disclosed identity might have simplified 

the face-to-face discussion after receiving the peer feedback. When peer feedback is 

given publicly the giver is better able to justify the feedback and to provide clear 

examples. The receiver, on the other hand, is better able to ask for clarification and 

examples of the evaluated behavior. However, when peer feedback is given 

anonymously students are less inhibited to give honest ratings, especially since 

Sluijsmans et al. (2002) reported that students found it difficult to make negative 

judgments about their peers’ performance in PBL tutorial groups. The preceding 

implies that both options should be considered when implementing peer feedback, but 

that public peer feedback might be favorable to anonymous peer feedback, provided 

that there is a safe atmosphere within the tutorial group. The sixth and last point of 

interest is that the peer feedback should be used in a formative matter and given 

midterm. Students should have the opportunity to process their feedback and improve 

their behavior. 
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APPENDIX A 
Maastricht-Peer Activity Rating Scale (M-PARS) 
 
 

Group: 
 
Evaluator 
Name: 
Student IDnumber: 
 
Student to be evaluated 
Name: 
Student IDnumber: 

 
 

Explanation: 
 
With this rating scale the performance of your fellow student in the tutorial group 
can be evaluated. For each fellow student a separate rating scale has to be filled in. 
The name of the person you have to evaluate is written above. With regard to 
the results, no feedback will be given to the student you are going to evaluate. 
Instead they will be analyzed anonymously. When an item does not apply you can 
skip it. Thank you beforehand for your cooperation.  
 

1 2 3 4 5 

Completely 
disagree 

Disagree neutral Agree 
Completely 

agree 
 
 1 2 3 4 5 

Cognitive activities 
 

1 
 

This student was able to make adequate 
summaries 

O O O O O 

2 This student was able to make a distinction 
between the main and lateral issues in the subject 
matter 

O O O O O 

3 This student asked critical questions O O O O O 
4 This student corrected misconceptions about the 

subject matter 
O O O O O 

5 This student contributed to a better 
understanding of the subject matter 

O O O O O 

APPENDICES 

 

 
 
 1 2 3 4 5 

Social activities 
 

6 
 

This student had a positive influence on the 
group 

O O O O O 

7 This student felt responsible for the group O O O O O 
8 This student promoted collaboration between 

group members 
O O O O O 

9 This student was willing to share his/her 
information 

O O O O O 

10 This student was committed to the group O O O O O 

Motivational  activities 
 

11 
 

This student demonstrated motivation O O O O O 

12 This student participated well O O O O O 
13 This student actively participated during the 

brainstorm sessions 
O O O O O 

14 This student contributed more than other group 
members 

O O O O O 
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APPENDIX A 
Maastricht-Peer Activity Rating Scale (M-PARS) 
 
 

Group: 
 
Evaluator 
Name: 
Student IDnumber: 
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Explanation: 
 
With this rating scale the performance of your fellow student in the tutorial group 
can be evaluated. For each fellow student a separate rating scale has to be filled in. 
The name of the person you have to evaluate is written above. With regard to 
the results, no feedback will be given to the student you are going to evaluate. 
Instead they will be analyzed anonymously. When an item does not apply you can 
skip it. Thank you beforehand for your cooperation.  
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APPENDIX B 
Topic list used for the focus group in chapter 4 
 

The central question presented to the students was:  

How do you perceive the effectiveness of the peer feedback and what are the impeding and 

promoting factors?  

This question was divided into four sub questions:  

1. What do you think of the feedback? (timing, structure, anonymity, 

improvement points) 

2. How did the feedback influence your individual and group functioning?  

3. What were promoting and impeding factors for the effectiveness of the 

feedback?  

4. Do you have suggestions for improvement?  
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APPENDIX B 
Topic list used for the focus group in chapter 4 
 

The central question presented to the students was:  

How do you perceive the effectiveness of the peer feedback and what are the impeding and 

promoting factors?  

This question was divided into four sub questions:  

1. What do you think of the feedback? (timing, structure, anonymity, 

improvement points) 

2. How did the feedback influence your individual and group functioning?  

3. What were promoting and impeding factors for the effectiveness of the 

feedback?  

4. Do you have suggestions for improvement?  
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APPENDIX D 
Example of a personal peer feedback form 
 
Dear student, 
 

Below you will find an overview of the mean scores you received from your 
peers per item.  

The following standards were used: M: average judgment received from peers, SD: standard deviation 

1 – 5 Likert scale Grade (1-10) 
-  < 3.0: unsatisfactory (- -) - < 6.0:  unsatisfactory (- -) 
-  3.0 – 3.5: open to improvement (-) - 6.0 – 7.0:  open to improvement (-) 
-  3.5 – 4.0: average - 7.0 – 8.0:  average 
-  ≥ 4.0: good (+) - ≥ 8.0: good (+) 

 M(1-5) SD 

Cognitive activities 
1 This student was able to make adequate summaries 3,4 (-) 0,5 

2 This student was able to make a distinction between the main 
and lateral issues in the subject matter 

3,8 0,5 

3 This student asked critical questions 3,4 (-) 1,0 

4 This student corrected misconceptions about the subject 
matter 

3,1 (-) 0,6 

5 This student contributed to a better understanding of the 
subject matter 

3,4 (-) 0,5 

Social activities 
6 This student had a positive influence on the group 3,5 0,5 

7 This student felt responsible for the group 3,6 0,6 

8 This student promoted collaboration between group members 3,6 0,6 

9 This student was willing to share his/her information 4,0 (+) 0,8 

10 This student was committed to the group 3,8 0,4 

Motivational activities 
11 This student demonstrated motivation 3,5 0,7 

12 This student participated well 3,6 0,5 

13 This student actively participated during the brainstorm sessions  3,3(-) 0,7 

14 This student contributed more than other group members 3,0 (-) 0,7 

Grade M(1-10) SD 
15 Score this student’s overall activity in the tutorial group 

sessions on a scale from 1 (poor) tot 10 (excellent). 
7,1 0,5 
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APPENDIX D 
Example of a personal peer feedback form 
 
Dear student, 
 

Below you will find an overview of the mean scores you received from your 
peers per item.  

The following standards were used: M: average judgment received from peers, SD: standard deviation 

1 – 5 Likert scale Grade (1-10) 
-  < 3.0: unsatisfactory (- -) - < 6.0:  unsatisfactory (- -) 
-  3.0 – 3.5: open to improvement (-) - 6.0 – 7.0:  open to improvement (-) 
-  3.5 – 4.0: average - 7.0 – 8.0:  average 
-  ≥ 4.0: good (+) - ≥ 8.0: good (+) 

 M(1-5) SD 

Cognitive activities 
1 This student was able to make adequate summaries 3,4 (-) 0,5 

2 This student was able to make a distinction between the main 
and lateral issues in the subject matter 

3,8 0,5 

3 This student asked critical questions 3,4 (-) 1,0 

4 This student corrected misconceptions about the subject 
matter 

3,1 (-) 0,6 

5 This student contributed to a better understanding of the 
subject matter 

3,4 (-) 0,5 

Social activities 
6 This student had a positive influence on the group 3,5 0,5 

7 This student felt responsible for the group 3,6 0,6 

8 This student promoted collaboration between group members 3,6 0,6 

9 This student was willing to share his/her information 4,0 (+) 0,8 

10 This student was committed to the group 3,8 0,4 

Motivational activities 
11 This student demonstrated motivation 3,5 0,7 

12 This student participated well 3,6 0,5 

13 This student actively participated during the brainstorm sessions  3,3(-) 0,7 

14 This student contributed more than other group members 3,0 (-) 0,7 

Grade M(1-10) SD 
15 Score this student’s overall activity in the tutorial group 

sessions on a scale from 1 (poor) tot 10 (excellent). 
7,1 0,5 
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SUMMARY 

 

Chapter 1 addresses the aim and general research questions of this 

dissertation. The success of Problem-Based Learning (PBL) depends largely on the 

quality of the group discussion. The quality of this discussion is affected by cognitive, 

social, and motivational processes. The reality in PBL groups is that these processes 

are often eroded, which might also have a negative effect on student achievement. Peer 

feedback is a promising tool to enhance students’ individual contributions to group 

processes and subsequent achievement. However, peer rating scales for PBL are 

scarce and do not measure contributions to the cognitive, social, and motivational 

processes. Lastly, little is known about the conditions under which peer feedback can 

enhance individual contributions and student achievement, especially if and how 

reflection and goal setting after receiving peer feedback can enhance its effectiveness. 

This results in the following two research questions: ‘Are students able to evaluate the 

cognitive, social, and motivational contributions to the tutorial group of their peers and 

do these contributions predict student achievement?’, and ‘Do reflection and goal 

setting enhance the effectiveness of a peer feedback intervention, aimed at evaluating 

students’ individual contributions to the tutorial group?’. 

In Chapter 2 a 14-item peer rating scale (M-PARS) is developed in order to 

investigate whether students are able to evaluate the cognitive, social, and motivational 

contributions of their peers. The items represented three subscales: cognitive, social, 

and motivational contributions to the tutorial group. One-hundred-and-ninety-six 

students were evaluated by their peers on these items. Validity and reliability analyses 

indicated that students are indeed able to evaluate the contributions of their peers in a 

valid and reliable manner. Generalizability studies indicated that one student needs to 

be rated by, at least, four peers in order to produce a consistent evaluation.  

In Chapter 3 the relationship between the quality of students’ contributions 

to the tutorial group, time spent on self-study, and subsequent academic achievement 

is investigated. Therefore, 538 students were evaluated with the M-PARS by their 

peers and the individual peer ratings were related to time spent on self-study and 

student achievement using structural equation modeling. Achievement was measured 

with a unit test on the subject matter that was addressed in the tutorial group 

meetings and with a group assignment. Results indicated an acceptable model fit. The 

score on the unit test was especially affected by the quality of a student’s constructive 

contributions to the tutorial discussion. The score on the group assignment, on the 

other hand, was especially affected by the quality of a student’s social contributions. 
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SUMMARY 

 

Chapter 1 addresses the aim and general research questions of this 

dissertation. The success of Problem-Based Learning (PBL) depends largely on the 

quality of the group discussion. The quality of this discussion is affected by cognitive, 

social, and motivational processes. The reality in PBL groups is that these processes 

are often eroded, which might also have a negative effect on student achievement. Peer 

feedback is a promising tool to enhance students’ individual contributions to group 

processes and subsequent achievement. However, peer rating scales for PBL are 

scarce and do not measure contributions to the cognitive, social, and motivational 

processes. Lastly, little is known about the conditions under which peer feedback can 

enhance individual contributions and student achievement, especially if and how 

reflection and goal setting after receiving peer feedback can enhance its effectiveness. 

This results in the following two research questions: ‘Are students able to evaluate the 

cognitive, social, and motivational contributions to the tutorial group of their peers and 

do these contributions predict student achievement?’, and ‘Do reflection and goal 

setting enhance the effectiveness of a peer feedback intervention, aimed at evaluating 

students’ individual contributions to the tutorial group?’. 

In Chapter 2 a 14-item peer rating scale (M-PARS) is developed in order to 

investigate whether students are able to evaluate the cognitive, social, and motivational 

contributions of their peers. The items represented three subscales: cognitive, social, 

and motivational contributions to the tutorial group. One-hundred-and-ninety-six 

students were evaluated by their peers on these items. Validity and reliability analyses 

indicated that students are indeed able to evaluate the contributions of their peers in a 

valid and reliable manner. Generalizability studies indicated that one student needs to 

be rated by, at least, four peers in order to produce a consistent evaluation.  

In Chapter 3 the relationship between the quality of students’ contributions 

to the tutorial group, time spent on self-study, and subsequent academic achievement 

is investigated. Therefore, 538 students were evaluated with the M-PARS by their 

peers and the individual peer ratings were related to time spent on self-study and 

student achievement using structural equation modeling. Achievement was measured 

with a unit test on the subject matter that was addressed in the tutorial group 

meetings and with a group assignment. Results indicated an acceptable model fit. The 

score on the unit test was especially affected by the quality of a student’s constructive 

contributions to the tutorial discussion. The score on the group assignment, on the 

other hand, was especially affected by the quality of a student’s social contributions. 
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SUMMARY 

 

Time spent on self-study was not affected by the quality of students’ contributions, nor 

did it affect student achievement. These results suggest that there are indeed causal 

relations between the quality of students’ contributions to the tutorial group process 

and achievement. 

Chapter 4 investigates whether reflection and goal setting enhance the 

effectiveness of a peer feedback intervention in PBL tutorial groups. In this study 

qualitative and quantitative methods were combined in a mixed-methods explanatory 

design. Seventy four students participated in a pretest (M-PARS), intervention 

(receiving peer feedback), and posttest (M-PARS and student achievement). Students 

were stimulated to reflect and formulate goals for improvement after receiving peer 

feedback. Based on their pretest score on the M-PARS participants were classified as 

poorly, average, or highly contributing students. Students’ attitudes towards the 

effectiveness of peer feedback generated by the M-PARS were investigated with a focus 

group. The results indicated that the peer feedback intervention only increased the 

quality of contributions for students who initially contributed poorly. The qualitative 

data indicated that students feel that the peer feedback increased their sense of 

belonging to the group and their awareness of appropriate tutorial behavior. These 

results, however, also demonstrated that reflection and goal setting could be further 

stimulated by adding a face-to-face discussion which enables students to ask for 

clarifications and explanations regarding the received peer feedback.  

Chapter 5 addresses a study in which the effects of individual versus shared 

reflection and goal setting on students’ individual contributions to the group and their 

academic achievement were investigated. In this study, with a pretest – intervention – 

posttest design, 242 first year students were divided into three conditions: condition 1 

(individual reflection and goal setting), condition 2 (shared reflection and goal setting), and 

condition 3 (control group). The results revealed that students in conditions 1 and 2 

scored higher on the achievement test compared with students in condition 3, but this 

applied only to male students. However, both ways of reflection (individual versus 

shared) appeared to be equally effective, since there was no difference between 

conditions 1 and 2. Furthermore, the quality of individual contributions to the tutorial 

group did not improve after receiving the peer feedback, nor did it differ between the 

three conditions. 

Finally, Chapter 6 provides a synopsis of the results and general conclusions of 

the studies addressed in chapters 2 to 5. Here, it is concluded that students’ are able 

SUMMARY 

 

to evaluate their peers’ cognitive, social, and motivational contributions to the group, 

which are related to student achievement. Peer feedback on these contributions 

combined with reflection and goal setting can be used to enhance students’ awareness 

of how they should contribute to the tutorial discussion and to increase their sense of 

belonging to the tutorial group. Such a peer feedback intervention can also enhance 

student achievement. Furthermore, Chapter 6 addresses the strengths and limitations 

of the research described in this dissertation. A strength of this dissertation is that it 

has contributed to the clarification of the conditions under which peer feedback is 

effective, by means of experimental research. An important limitation is the limited 

number of opportunities students had to improve their contributions. This might have 

affected the effectiveness of the peer feedback intervention. Therefore, future research 

should investigate whether a prolonged time-span of tutorial group meetings during 

which peer feedback is given several times can enhance the effectiveness of peer 

feedback. In addition, the effect of the quality of reflection and goal setting could be 

taken into consideration in future research. Finally, Chapter 6 presents the practical 

implications that need to be considered when implementing peer feedback in PBL 

tutorial groups. Because the quality of students’ individual contributions is related to 

their achievement in PBL, peer feedback should be used in PBL practice to enhance 

learning. An important practical implication is that students should be stimulated to 

reflect and set goals for improvement during a face-to-face discussion after they have 

received the peer feedback. 
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SUMMARY 

 

Time spent on self-study was not affected by the quality of students’ contributions, nor 

did it affect student achievement. These results suggest that there are indeed causal 

relations between the quality of students’ contributions to the tutorial group process 

and achievement. 

Chapter 4 investigates whether reflection and goal setting enhance the 

effectiveness of a peer feedback intervention in PBL tutorial groups. In this study 

qualitative and quantitative methods were combined in a mixed-methods explanatory 

design. Seventy four students participated in a pretest (M-PARS), intervention 

(receiving peer feedback), and posttest (M-PARS and student achievement). Students 

were stimulated to reflect and formulate goals for improvement after receiving peer 

feedback. Based on their pretest score on the M-PARS participants were classified as 

poorly, average, or highly contributing students. Students’ attitudes towards the 

effectiveness of peer feedback generated by the M-PARS were investigated with a focus 

group. The results indicated that the peer feedback intervention only increased the 

quality of contributions for students who initially contributed poorly. The qualitative 

data indicated that students feel that the peer feedback increased their sense of 

belonging to the group and their awareness of appropriate tutorial behavior. These 

results, however, also demonstrated that reflection and goal setting could be further 

stimulated by adding a face-to-face discussion which enables students to ask for 

clarifications and explanations regarding the received peer feedback.  

Chapter 5 addresses a study in which the effects of individual versus shared 

reflection and goal setting on students’ individual contributions to the group and their 

academic achievement were investigated. In this study, with a pretest – intervention – 

posttest design, 242 first year students were divided into three conditions: condition 1 

(individual reflection and goal setting), condition 2 (shared reflection and goal setting), and 

condition 3 (control group). The results revealed that students in conditions 1 and 2 

scored higher on the achievement test compared with students in condition 3, but this 

applied only to male students. However, both ways of reflection (individual versus 

shared) appeared to be equally effective, since there was no difference between 

conditions 1 and 2. Furthermore, the quality of individual contributions to the tutorial 

group did not improve after receiving the peer feedback, nor did it differ between the 

three conditions. 

Finally, Chapter 6 provides a synopsis of the results and general conclusions of 

the studies addressed in chapters 2 to 5. Here, it is concluded that students’ are able 
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to evaluate their peers’ cognitive, social, and motivational contributions to the group, 

which are related to student achievement. Peer feedback on these contributions 

combined with reflection and goal setting can be used to enhance students’ awareness 

of how they should contribute to the tutorial discussion and to increase their sense of 

belonging to the tutorial group. Such a peer feedback intervention can also enhance 

student achievement. Furthermore, Chapter 6 addresses the strengths and limitations 

of the research described in this dissertation. A strength of this dissertation is that it 

has contributed to the clarification of the conditions under which peer feedback is 

effective, by means of experimental research. An important limitation is the limited 

number of opportunities students had to improve their contributions. This might have 

affected the effectiveness of the peer feedback intervention. Therefore, future research 

should investigate whether a prolonged time-span of tutorial group meetings during 

which peer feedback is given several times can enhance the effectiveness of peer 

feedback. In addition, the effect of the quality of reflection and goal setting could be 

taken into consideration in future research. Finally, Chapter 6 presents the practical 

implications that need to be considered when implementing peer feedback in PBL 

tutorial groups. Because the quality of students’ individual contributions is related to 

their achievement in PBL, peer feedback should be used in PBL practice to enhance 

learning. An important practical implication is that students should be stimulated to 

reflect and set goals for improvement during a face-to-face discussion after they have 

received the peer feedback. 
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SAMENVATTING 

 

In Hoofdstuk 1 wordt het doel en de algemene onderzoeksvraag van dit 

proefschrift beschreven. Het succes van Probleem Gestuurd Leren (PGO) hangt voor 

een groot gedeelte af van de kwaliteit van de discussie in de onderwijsgroep. De 

kwaliteit van deze discussie wordt beïnvloed door cognitieve, sociale en motivationele 

processen. Echter, in de praktijk verlopen deze processen in de onderwijsgroep vaak 

niet optimaal, wat weer negatieve gevolgen kan hebben voor de leerprestaties van 

studenten. Peer feedback (i.e. het proces waarbij studenten feedback geven op het 

werk van medestudenten) is een veelbelovend instrument voor het verbeteren van 

individuele bijdragen van studenten tijdens de onderwijsgroep en de daarop volgenden 

leerprestaties. Desondanks bestaan er slechts een klein aantal instrumenten waarmee 

studenten de kwaliteit van elkaars bijdragen in de onderwijsgroep kunnen evalueren. 

Het kleine aantal instrumenten waarmee dit wel kan maakt geen onderscheid tussen 

cognitieve, sociale en motivationele bijdragen van studenten. Ten slotte, is er weinig 

bekend over de condities waaronder peer feedback de individuele bijdragen en 

leerprestaties van studenten kan verbeteren, en in het bijzonder of en hoe reflectie en 

het stellen van doelen ter verbetering na het ontvangen van de peer feedback de 

effectiviteit hiervan kan versterken. Dit resulteert in de volgende twee 

onderzoeksvragen: ‘Zijn studenten in staat elkaars cognitieve, sociale en motivationele 

bijdragen tijdens de onderwijsgroep te evalueren?’ en ‘Versterken reflectie en het 

stellen van doelen de effectiviteit van een peer feedback interventie, gericht op het 

evalueren van de individuele bijdragen van studenten in de onderwijsgroep?’. 

In hoofdstuk 2 is een peer rating scale (genaamd M – PARS), een instrument 

waarmee studenten elkaar kunnen beoordelen, ontwikkeld om te onderzoeken of 

studenten in staat zijn om de cognitieve, sociale en motivationele bijdragen van hun 

onderwijsgroepsgenoten te evalueren. De M-PARS bestaat uit 14 items die drie sub 

schalen vertegenwoordigen; cognitieve , sociale en motivationele bijdragen aan de 

onderwijsgroep . Zeshonderd negentig studenten werden beoordeeld door hun 

collega's op deze items. Validiteits- en betrouwbaarheidsanalyses gaven aan dat 

studenten inderdaad in staat zijn om de bijdragen van hun groepsgenoten te evalueren 

op een valide en betrouwbare wijze. Generaliseerbaarheidsstudies gaven aan dat één 

student door minimaal vier groepsgenoten geëvalueerd moet worden om een 

consistente evaluatie te produceren. 

In hoofdstuk 3 is de relatie tussen de kwaliteit van de bijdragen van de 

studenten tijdens de onderwijsgroep, tijd besteed aan zelfstudie en leerprestaties 
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In Hoofdstuk 1 wordt het doel en de algemene onderzoeksvraag van dit 

proefschrift beschreven. Het succes van Probleem Gestuurd Leren (PGO) hangt voor 

een groot gedeelte af van de kwaliteit van de discussie in de onderwijsgroep. De 

kwaliteit van deze discussie wordt beïnvloed door cognitieve, sociale en motivationele 

processen. Echter, in de praktijk verlopen deze processen in de onderwijsgroep vaak 

niet optimaal, wat weer negatieve gevolgen kan hebben voor de leerprestaties van 

studenten. Peer feedback (i.e. het proces waarbij studenten feedback geven op het 

werk van medestudenten) is een veelbelovend instrument voor het verbeteren van 

individuele bijdragen van studenten tijdens de onderwijsgroep en de daarop volgenden 

leerprestaties. Desondanks bestaan er slechts een klein aantal instrumenten waarmee 

studenten de kwaliteit van elkaars bijdragen in de onderwijsgroep kunnen evalueren. 

Het kleine aantal instrumenten waarmee dit wel kan maakt geen onderscheid tussen 

cognitieve, sociale en motivationele bijdragen van studenten. Ten slotte, is er weinig 

bekend over de condities waaronder peer feedback de individuele bijdragen en 

leerprestaties van studenten kan verbeteren, en in het bijzonder of en hoe reflectie en 

het stellen van doelen ter verbetering na het ontvangen van de peer feedback de 

effectiviteit hiervan kan versterken. Dit resulteert in de volgende twee 

onderzoeksvragen: ‘Zijn studenten in staat elkaars cognitieve, sociale en motivationele 

bijdragen tijdens de onderwijsgroep te evalueren?’ en ‘Versterken reflectie en het 

stellen van doelen de effectiviteit van een peer feedback interventie, gericht op het 

evalueren van de individuele bijdragen van studenten in de onderwijsgroep?’. 

In hoofdstuk 2 is een peer rating scale (genaamd M – PARS), een instrument 

waarmee studenten elkaar kunnen beoordelen, ontwikkeld om te onderzoeken of 

studenten in staat zijn om de cognitieve, sociale en motivationele bijdragen van hun 

onderwijsgroepsgenoten te evalueren. De M-PARS bestaat uit 14 items die drie sub 

schalen vertegenwoordigen; cognitieve , sociale en motivationele bijdragen aan de 

onderwijsgroep . Zeshonderd negentig studenten werden beoordeeld door hun 

collega's op deze items. Validiteits- en betrouwbaarheidsanalyses gaven aan dat 

studenten inderdaad in staat zijn om de bijdragen van hun groepsgenoten te evalueren 

op een valide en betrouwbare wijze. Generaliseerbaarheidsstudies gaven aan dat één 

student door minimaal vier groepsgenoten geëvalueerd moet worden om een 

consistente evaluatie te produceren. 

In hoofdstuk 3 is de relatie tussen de kwaliteit van de bijdragen van de 

studenten tijdens de onderwijsgroep, tijd besteed aan zelfstudie en leerprestaties 
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onderzocht. Daarvoor werden 538 studenten door hun groepsgenoten geëvalueerd 

met behulp van M-PARS. De relaties tussen de beoordelingen die de studenten 

ontvingen, de tijd die ze besteed hebben aan zelfstudie en hun behaalde leerprestaties 

zijn onderzocht met behulp van structural equation modeling. De leerprestatie van 

studenten werd gemeten met een eindtoets over de leerstof die in de 

onderwijsgroepsbijeenkomsten was behandeld en met een groepsopdracht. Dit 

resulteerde in een passend model, waarin de score op de eindtoets vooral beïnvloed 

werd door de kwaliteit van constructieve bijdragen van een student aan de discussie. 

De score op de groepsopdracht, daarentegen, werd vooral beïnvloed door de kwaliteit 

van de sociale bijdragen van een student tijdens de onderwijsgroep. 

De tijd die studenten besteden aan zelfstudie werd niet beïnvloed door de 

kwaliteit van de bijdragen van de studenten, noch had dit invloed op de leerprestaties 

van studenten. Deze resultaten suggereren dat er inderdaad causale relaties bestaan 

tussen de kwaliteit van de bijdragen van studenten aan de discussie in de 

onderwijsgroep en hun leerprestaties. 

In Hoofdstuk 4 is onderzocht of reflectie op de ontvangen feedback en het 

stellen van doelen ter verbetering de effectiviteit van een peer feedback interventie in 

de onderwijsgroep vergroot. In deze studie werden kwalitatieve en kwantitatieve data 

gecombineerd in een ‘mixed methods’ verklarend ontwerp. Vierenzeventig studenten 

namen deel aan een voortest (evaluatie met behulp van de M-PARS), interventie 

(ontvangen van peer feedback) en nameting (evaluatie met behulp van de M-PARS en 

leerprestaties van studenten). Na het ontvangen van de peer feedback werden 

studenten gestimuleerd om te reflecteren op de ontvangen feedback en om doelen 

voor verbetering te formuleren. Op basis van hun M-PARS score op de voortest 

werden studenten geclassificeerd als onvoldoende, gemiddeld of sterk bijdragende 

student. De attitudes van studenten, met betrekking tot de effectiviteit van de peer 

feedback interventie, werden onderzocht met een focusgroep. De resultaten gaven aan 

dat de kwaliteit van de bijdragen van studenten ten gevolge van de interventie alleen 

maar toenam bij studenten die aanvankelijk onvoldoende bijdroegen. De kwalitatieve 

resultaten toonde aan dat de studenten het gevoel hadden dat de peer feedback het 

gevoel dat ze onderdeel van de (onderwijs)groep waren vergroten. Het maakten ze 

ook meer bewust van wat als passend en geschikt gedrag in de onderwijsgroep wordt 

gezien. De resultaten van de focusgroep gaven echter ook aan dat reflectie en het 

stellen van doelen ter verbetering verder gestimuleerd konden worden door 
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studenten in staat te stellen om, tijdens een gezamenlijke discussie, toelichtende en 

verduidelijkende vragen aan hun groepsgenoten te stellen ten aanzien van de 

ontvangen peer feedback. 

In Hoofdstuk 5 wordt een studie beschreven waarin de effecten van 

individuele versus gezamenlijke reflectie en stellen van doelen op de kwaliteit van de 

individuele bijdrage van de studenten tijdens de onderwijsgroep en hun leerprestaties 

werden onderzocht. In deze studie, met een voortest - interventie - nameting 

ontwerp, werden 242 eerstejaars studenten verdeeld in drie groepen: groep 

1(individuele reflectie en stellen van doelen), groep 2 (gezamenlijk reflectie en stellen 

van doelen) en groep 3 (controlegroep). Uit de resultaten bleek dat studenten uit 

groep 1 en 2 hoger scoorden op de eindtoets in vergelijking met studenten uit groep 

3, maar dit gold alleen voor mannelijke studenten. Beide manieren van reflectie en het 

stellen van doelen (individueel versus gezamenlijk) bleken echter even effectief te zijn, 

want er was geen verschil tussen groep 1 en 2. Bovendien was de kwaliteit van de 

individuele bijdragen tijdens de onderwijsgroep niet verbeterd na het ontvangen van de 

peer feedback, noch waren er verschillen tussen de drie groepen met betrekking tot 

deze kwaliteit. 

Tot slot geeft Hoofdstuk 6 een overzicht van de resultaten en de algemene 

conclusies van de studies die aan bod zijn geweest in de hoofdstukken 2 tot en met 5. 

In dit hoofdstuk wordt geconcludeerd dat studenten in staat zijn om de cognitieve, 

sociale en motivationele bijdragen van hun groepsgenoten tijdens de 

onderwijsgroepsdiscussie te evalueren. Daarnaast kan geconcludeerd worden dat de 

kwaliteit van deze bijdragen gerelateerd zijn aan de leerprestaties van leerlingen. Peer 

feedback op deze bijdragen gecombineerd met reflectie en het stellen van doelen kan 

worden gebruikt om het bewustzijn van gewenst en optimaal gedrag tijdens de 

onderwijsgroep van studenten te verbeteren en om hun gevoel van het behoren bij de 

groep te verhogen. Een dergelijke peer feedback interventie kan ook tot verbetering 

van de leerprestaties van leerlingen leiden. Daarnaast gaat Hoofdstuk 6 in op de sterke 

en zwakke punten van de in dit proefschrift beschreven onderzoeken. Een sterk punt 

van dit proefschrift is dat het heeft bijgedragen, door middel van experimenteel 

onderzoek, aan de verduidelijking van de voorwaarden waaronder peer feedback 

effectief is. Een belangrijke beperking van het onderzoek beschreven in dit proefschrift 

is het kleine aantal onderwijsgroepsbijeenkomsten waarin studenten de kans hadden 

om de kwaliteit van hun bijdragen te verbeteren. Dit kan eventueel van invloed zijn 
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geweest op de effectiviteit van de peer feedback interventie. Daarom zou toekomstig 

onderzoek moet bekijken of het vergroten van het aantal 

onderwijsgroepsbijeenkomsten na het ontvangen van de peerfeedback leidt tot een 

verbetering van de effectiviteit van peer feedback. Bovendien komt het effect van de 

kwaliteit van reflectie en het stellen van doelen in aanmerking voor toekomstig 

onderzoek. Tot slot worden in Hoofdstuk 6 de praktische implicaties voor de 

uitvoering van peer feedback in de onderwijsgroep besproken. Omdat de kwaliteit van 

de individuele bijdragen van studenten tijdens de onderwijsgroep gerelateerd kan 

worden aan de leerprestaties van studenten, is het aan te raden om peer feedback te 

gebruiken bij de uitvoering van PGO om zo het leren te verbeteren. Een belangrijke 

praktische implicatie is dat studenten moeten worden gestimuleerd om te reflecteren 

en doelen voor verbetering te stellen tijdens een gezamenlijke bespreking van de 

ontvangen peer feedback. 
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En dan, na 5 jaar is mijn proefschrift af. Een last valt van mijn schouders, maar dan 

moet je nog een dankwoord schrijven en dat is toch nog lastiger dan ik van tevoren 

had gedacht. Want hoe schrijf je een origineel dankwoord zonder al die clichés? Het 

wordt waarschijnlijk namelijk door meer mensen gelezen dan de studies zelf. Maar ja, 

clichés zijn clichés omdat ze waar zijn. Daarom zullen er hieronder ongetwijfeld een 

aantal voorkomen, dat zij dan zo.  

 

Als eerste wil ik mijn promotie begeleiders danken. Diana en Henk, mijn vader en 

moeder in wetenschapsland. Al tijdens onze eerste ontmoeting, het sollicitatiegesprek, 

dacht ik “dit voelt goed”. En dat gevoel bleek helemaal te kloppen. Bovendien vullen 

jullie elkaar als begeleiders goed aan, waardoor jullie voor mij de ideale begeleiding 

vormden. Diana, jij was altijd heel snel met goede feedback, had oog voor alle details 

en bewaakte de voortgang van het project. Henk, jij was meer van de grote lijn, kon de 

conclusies altijd helder verwoorden en knopen doorhakken. Diana, ik ben blij dat ik 

met je blijf samenwerken, met name ook binnen de taakgroep PE. Henk, op het 

moment van mijn verdediging ben je al met pensioen. Jammer dat je de vakgroep gaat 

verlaten, maar hoop dat je gaat genieten van alle dingen die je je hebt voorgenomen te 

gaan doen. Ik hoop ook dat ik je (bij O&O) nog af en toe zie om te horen hoe je 

nieuwe studie, je nieuwe vakantiehuis, etc. je bevallen. 

Henk Schmidt, mijn tweede promotor, naast de dagelijkse begeleiding door Diana en 

Henk keek je op de achtergrond mee. Ik waardeer het zeer dat je, ondanks je drukke 

bestaan, af en toe tijd voor me vrijmaakte. Al zagen we elkaar niet zo vaak, je advies op 

hoofdlijnen was zeer waardevol. En als Diana, Henk en ik er met z’n drieën niet 

uitkwamen stond je klaar met een antwoord of advies.  

 

Naast mijn promotie team zijn er nog andere mensen die me geholpen hebben bij mijn 

onderzoek die ik hierbij graag persoonlijk wil bedanken. Ron dank voor de analyses die 

je voor mijn eerste studie hebt uitgevoerd. Toine Smulders, dank voor je hulp bij mijn 

derde studie. Ik heb veel geleerd van het begeleiden van je thesis als onderdeel van het 

Honours programma. Herman, dank voor je medewerking bij de vierde studie. En niet 

alleen dat, door jou heb ik ook nog wat opgestoken van humane biologie. Jimmie, dank 

voor je hulp bij de vierde studie, maar ook voor alle statistiek vragen waarmee ik altijd 

bij je terecht kon. En tot slot was het leuk om je nog een paar maanden als 

kamergenootje te hebben gehad. 
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En dan mijn kamergenootjes. Als ik anderen vertelde dat ik met 5 collega’s op een 

kamer zat vroegen mensen vaak met een moeilijk gezicht “Gaat dat wel goed?”. 

Gelukkig kon ik daar altijd volmondig “Ja!” op antwoorden. We waren een echt team 

waarin de sfeer goed was. Zowel op werk- als privégebied hebben we veel met elkaar 

gedeeld. Niet altijd positief, maar dat maakte de periode wel memorabel en de band 

met elkaar hecht. Met veel plezier denk ik ook terug aan onze congresbezoeken in 

binnen- en buitenland. Dank dat jullie allemaal mijn kamergenootjes waren. In 

willekeurige volgorde wil ik hier wat dieper op ingaan. 

 

Kamergenootjes van eerste uur Janneke en Jeantine. Jeantine, je was altijd bereid om 

me te helpen met allerlei klusjes m.b.t. mijn onderzoek, bijvoorbeeld de vele pakketjes 

vragenlijsten die samengesteld en uitgedeeld moesten worden. Voor alle medische 

vragen of wat voor vragen dan ook kon ik bij jou terecht, maar ook voor een gezellig 

praatje was je altijd beschikbaar. Janneke, jij was de eerste die ik vertelde dat ik 

zwanger was van Thomas, waar ik tijdens de EARLI in Exeter achter kwam. Een 

memorabel en speciaal moment. Ook denk ik met veel plezier terug aan de vele leuke 

momenten die we samen in o.a. Malaga, Exeter, Egmond aan zee, en op onze kamer 

hebben gehad. Ik ben dan ook blij dat je één van mijn paranimfen bent. Floris, jij was 

lange tijd de enige man in ons midden. Bedankt dat ik onderdeel mocht zijn van je 

harem. Ik weet nog dat ik onverwacht ziek werd en dat jij er voor gezorgd hebt dat 

mijn vragenlijsten gewoon uitgedeeld en ingenomen werden, waarvoor veel dank. Ik 

heb daarnaast ook nog mooie herinneringen aan de reis naar de AERA in Denver in 

2011. Marjo en Greet, halverwege mijn promotietraject kwamen jullie van Heerlen 

naar Maastricht. Het duurde niet lang voordat het vertrouwd voelde. Ik hoop dat we 

het volhouden om af en toe voor koffie of lunch af te spreken. Ellen, onze benjamin. 

We plagen je wel eens omdat je de jongste bent, maar ik bewonder je 

wetenschappelijke ethos en ambitie. Ik ken weinig mensen die zo gedreven zijn in de 

wetenschap. Daarnaast kon en kan ik ook altijd met vragen bij je terecht en vaak kan ik 

hem, door hem simpelweg aan jou te stellen zelf al beantwoorden. Ik vind het dan ook 

heel fijn dat jij mijn andere paranimf bent. Katerina, ook al was je vaak bij SBE je was 

toch een gewaardeerde collega. Emmaline, onze samenwerking was iets korter van 

duur, maar daardoor niet minder leuk. Bedankt voor de leuke gesprekjes.  
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Jorrick, de tweede man in ons midden. De man van de creatieve input en de 

antwoorden op computer gerelateerde vragen. Als er ergens een logo of plaatje voor 

moet worden ontworpen ga je meteen aan de slag. Ik kan je ietwat cynische humor erg 

waarderen. Je schreef zelf weleens dat mensen een jaar nodig hebben om je te leren 

kennen. Het kostte inderdaad misschien wat tijd (wel minder dan een jaar), maar het 

was zeker de moeite waard. Lorette, het meest recente kamergenootje. Het was kort 

maar wel leuk. Ik hoop dat we onze samenwerking bij Botox B.V. op dezelfde voet 

kunnen doorzetten. 

 

Renée, Joost, Mariëtte, Jonne, Ingrid, Annemarie, Frank, Dominique en alle andere 

collega’s bij O&O, bedankt voor de vele gezellige lunches, etentjes, borrels en praatjes 

op de gang of kamer.  

 

En dan, mijn bestaande collega’s in een nieuw jasje bij de taakgroep PE. Ineke, dank 

voor het vertrouwen dat je in me had waardoor ik nu voor de taakgroep PE mag 

werken. Renée, dank voor het wegwijs maken in de wereld van PE. Jill, mijn nieuwe 

kamergenootje. Ik kijk erg uit naar onze verdere samenwerking en hoop nog veel van 

je te leren. Daniëlle, Diana, Paul en Mariska. Jullie zijn de stille krachten op de 

achtergrond, maar van onschatbare waarde. Ik heb de laatste tijd veel van jullie geleerd.  

 

Mijn dank gaat ook uit naar Nicky en Lilian. Jullie stonden en staan altijd klaar om 

vragen te beantwoorden en zijn nooit te beroerd om iets te regelen. 

 

Naast collega’s waren er buiten het werk om ook een hoop mensen die indirect een 

bijdrage hebben geleverd. En dan voornamelijk doordat ik samen met hen veel plezier 

heb beleefd waardoor de werk/privé verdeling goed in balans bleef.  Mijn 

vriendengroep wil ik dan ook in het bijzonder bedanken. Lionne, Sebastiaan, Kelly, 

Rob, Imke, Sander, Joost, Sanne en Pieter, dank voor alle vriendenweekendjes, feestjes, 

stapavonden, meidenavonden, kookclubs en andere dingen die we samen hebben 

gedaan. Ik heb veel met jullie gelachen en waardeer jullie vriendschap bijzonder. 

En dan mijn familie. Indirect hebben jullie ook allemaal een bijdrage geleverd. Mijn 

ouders, Mariet en Léon, wil ik bedanken voor alle zaterdagen bij Brasserie Ludiek. 

Omdat het altijd een gezellige onderbreking van de werkweek was en jullie al mijn 

verhalen over mijn onderzoek geduldig aanhoorden. Mariet, fijn dat je iedere week en 
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dag op Thomas past en voor het ontwerpen van de prachtige cover van mijn 

proefschrift. Léon, ik waardeer het heel erg dat je altijd bereid om te komen klussen 

waardoor ons een hoop tijd en frustratie bespaard blijft. En dan mij broers Christiaan 

en Daniël en mijn schoonzusje Inge. Dank voor alle leuke momenten die we gedeeld 

hebben. Ik denk o.a. met veel plezier terug aan ons tripje naar het Afrikamuseum en 

laatst nog de vakantie aan de Kronenburger See. Ik ben blij dat ik jullie (schoon)zus 

ben! En niet te vergeten mijn kleine nichtje Fay.  

 

Ook wil ik mijn schoonouders, Ursula en Frank, bedanken. Ook jullie hebben mijn 

werk altijd vol interesse gevolgd en jullie passen iedere week allebei een dag op 

Thomas. Mede dankzij jullie heb ik altijd met een gerust hart naar mijn werk kunnen 

gaan. Dank ook voor alle leuke etentjes en vakanties die we samen hebben beleefd. 

 

En dan de twee belangrijkste mensen in mij leven. Mijn man Marcel en zoontje Thomas. 

Marcel, ik heb veel steun aan je gehad tijdens mijn promotie. Jij was degene die mij, op 

de momenten dat ik twijfelde of het even niet meer zag zitten, er altijd aan herinnerde 

dat ik het hele project tot een succesvol einde kon brengen. Je was ook nooit te 

beroerd om een stuk voor me door te lezen of met allerlei administratieve zaken te 

helpen. Ik ben blij en trots dat ik jouw vrouw ben en jou aan mijn zijde heb. 

Thomas, jij hebt nu nog geen besef van dit alles maar je hebt mijn leven meer 

veranderd dan ik ooit had gedacht. Als ik naar jou kijk vergeet ik even alle dagelijkse 

beslommeringen en geniet ik van je vrolijkheid en ondeugendheid. Ik ben zo blij dat ik 

jou in mijn leven heb. 

 

Tot slot zijn er vast mensen die ik vergeten ben, waarvoor mijn excuses. Dank aan 

iedereen waarmee ik de afgelopen vijf jaar heb samengewerkt en die, op welke manier 

dan ook, een bijdrage heeft geleverd. 

 

Rachelle 
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