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Higher education institutions are expected to prepare students for a career in a fast 
changing society (Bullock & Wilder, 2016; Lucas, 2016). Examples of current societal chal-
lenges are an increased used of information and communications technology (ICT) and 
artificial intelligence, globalization, climate change and other environmental problems, 
and an increased spread of disinformation (den Brok, 2018). It no longer suffices that 
students learn a fixed body of knowledge. Rather, students are expected to be proficient 
in competences or skills that allow them to keep up with these changes and make a 
positive contribution to society (Baartman, Bastiaens, Kirschner, & van der Vleuten, 
2007). These skills and competences are often referred to as Twenty-First Century Skills 
and include life-long learning, collaboration, ICT literacy, and societal responsibility 
(Binkley et al., 2014).

When educational goals change, assessments should change as well, because it 
is vital that assessments are aligned with the goals of higher education (Biggs, 1996; 
Martone & Sireci, 2009). Assessments that are not aligned reduce the likelihood that 
learning goals are achieved (Boud et al., 2010). Furthermore, assessments are used to 
certify students and to convey messages about what we value in society (Boud, 2010).

Assessments can influence student learning in several ways. The effects of assess-
ment on student learning can precede the assessment itself or can happen after the 
assessment took place. To start with, there is the widely held notion that students focus 
their learning on what they believe will be assessed, regardless of what is being taught, 
which is sometimes referred to as the ‘hidden curriculum’ (Broekkamp, 2003; Miller & 
Parlett, 1974; Snyder, 1973). There is also the notion that students tend to adopt their 
learning approach (surface or deep) to match the perceived assessment demands (Broek-
kamp & Van Hout-Wolters, 2007; N. J. Entwistle, 1991; Struyven, Dochy, & Janssens, 
2005). The idea is that students who believe an upcoming assessment requires deep 
understanding would adopt a deep approach to learning, while students who believe 
the assessment requires memorization of factual details would adopt a surface approach 
to learning. However, research suggests that while students adopt surface approaches 
when they believe this is required for an assessment, attempts to elicit deep approaches 
with certain assessment formats were less successful (Joughin, 2010; Struyven et al., 
2005). In other words, it seems easy to elicit surface approaches to learning with ‘inap-
propriate’ assessments, while ‘appropriate’ assessments do not guarantee that students 
adopt deep approaches to learning. The hidden curriculum effect and the influence of 
perceived assessment demands on students’ learning approaches are both examples of 
the ‘backwash effect’ (Prodromou, 1995; Watkins, Dahlin, & Ekholm, 2005), i.e. effects of 
assessment on the learning process that precede the assessment.

Assessments can also have an effect on learning after the assessment has taken place. 
Assessment results and feedback can be used by teachers and students to optimize the 
succeeding learning process. This idea is central in movements such as formative assess-
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ment and assessment for learning (Black & Wiliam, 2009; Knight, 2012; Nitta, Yoneyama, & 
Ohno, 1975). In these movements, the focus is on designing assessment that optimizes 
this formative function. Black and Wiliam (2009) describe the goals of formative assess-
ment as finding out (1) where the learner is going, (2) where the learner is right now, and 
(3) how to get there. They argue that teachers, peers, and the learner can all be active 
agents in accomplishing these goals. Feedback has a pivotal role in this process, and is 
considered the most relevant tool to accomplish these three goals (Hattie & Timperley, 
2007). Much of the research about formative assessment focuses on how to design and 
implement formative assessment successfully (e.g., Nicol & Macfarlane‐Dick, 2006; Taras, 
2002; Yorke, 2003).

When considering the relation between assessment and students’ learning processes, 
it makes sense to take into account students’ perceptions of assessment (Lizzio, Wilson, 
& Simons, 2002). For example, the aforementioned evidence on the relation between 
assessment and students’ approaches to learning is based on students’ perceptions of 
what is required for a certain assessment format (Struyven et al., 2005). Perceptions of 
an assessment may differ from one student to another, and this may lead to different 
influences on their learning processes. On the other hand, perceptions of students 
may be averaged over a larger number of students to obtain a picture of the learning 
environment that is marginally subject to mood swings, personal preferences, and other 
personal or situational factors (Den Brok, Brekelmans, & Wubbels, 2004)

Without taking into account these perceptions, research findings on the relation 
between assessment and students’ learning may be incomplete or inaccurate. Other 
research that included students’ perceptions of assessment further found that certain 
aspects of students’ perceptions of assessment were related to students’ self-efficacy 
(van Dinther, Dochy, Segers, & Braeken, 2014) and stress (e.g., Siddiqui, 2013). Students’ 
perceptions of assessment and student learning are both complex concepts, and rela-
tively little is known about the relation between these two.

The primary goal of this dissertation is to add to our current understanding of students’ 
perceptions of assessment in higher education and the relation between perceptions of 
assessment and student learning. In particular, this dissertation intends to further clarify 
the nature and structure of the concept of students’ perceptions of assessment, to find 
out how aspects of students’ perceptions of assessment are related to student learning 
and learning outcomes, and how differences between students’ background character-
istics can influence their perceptions of assessment. The aim of this understanding is 
to provide educators and teachers with (more) information that can be used to design 
appropriate and effective assessments for particular groups of students, and to give 
direction to further research into the topic of students’ perceptions of assessment.

This introduction first gives a brief explanation of the practical rationale for this dis-
sertation. This background information helps to understand the choices made in this 
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dissertation. Second, an overview is given of the theoretical framework and the core 
concepts used in this dissertation, and finally, an overview is offered of the different 
chapters.

1.1. PraCtiCal rationale

In 2012, a large reform was introduced at the Eindhoven University of Technology in the 
Netherlands (Lemmens, 2015). The goal of this reform was to educate the engineer of 
the future (Meijers & Den Brok, 2013) and to obtain higher intakes, lower dropouts, and 
faster graduation times. One aspect of this reform concerned assessments in bachelor 
courses. A policy was introduced that required all courses to use ‘interim’ assessments. 
This meant teachers were obligated to implement one or more assessments that took 
place during the course and provided feedback to students, alongside the ‘final’ assess-
ment. These interim assessments were also to be graded and, taken together, should 
count for at least 30% towards the final grade. The number of assessments and their 
respective weights toward the final grade was meant to get lower in higher years. The 
goal of this aspect of the reform was to increase the regularity of students’ studying and 
reduce cramming, to provide students with useful feedback during the course to aid in 
the learning process, and to teach students the value of regular study behavior.

After implementing this reform, it became clear that teachers varied widely in their 
implementations of interim tests. Questions arose about the effectiveness of interim 
tests, and teachers inquired about how to implement these interim tests effectively. 
These two questions were the initial and more practical motive for this dissertation. 
However, the focus was later broadened to assessment in general, instead of interim 
tests only. This was done, because according to principles of constructive alignment 
(Biggs, 1996), assessments should be aligned with instruction and learning goals. For 
research this implies that assessment should not be considered to exist in a vacuum. 
Instead, assessment has a specific role and place in the learning process. Therefore, both 
interim assessments and final examinations are investigated in this dissertation.

1.2. theoretiCal Framework

Figure 1.1 shows the initial theoretical framework that was considered to frame the 
research questions and the research results. The leftmost arrow in Figure 1.1 indicates 
that students form perceptions of an assessment. These can be perceptions of an up-
coming assessment, a recent assessment task, or the assessment ‘program´ in a course. 
The second arrow indicates that these perceptions can influence students’ learning, for 
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example trough their learning approaches. Finally, the third arrow indicates that learning 
(processes) lead to certain learning outcomes.

One shortcoming of this framework was that student learning was conceptualized 
only as learning approach, which was arguably limited. From the perspective of this 
dissertation, it made sense to take a broader view of the learning process that students 
go through in a course. For that purpose, two important social cognitive factors that 
influence student learning are included: motivation and self-efficacy. Motivation is 
operationalized as the (strength of the) reasons students have for putting in effort in a 
course. With this conceptualization, motivation can be seen as a factor that influences 
students’ learning processes. Self-efficacy is conceptualized as students’ beliefs that they 
are able to pass the course, which is also a known factor that influences students learn-
ing processes. Both variables are also known to be related to learning outcomes (Diseth, 
2003; Kusurkar, Ten Cate, Vos, Westers, & Croiset, 2013; Multon, Brown, & Lent, 1991), and 
they are found to be related to each other and to students’ learning approaches (Prat-
Sala & Redford, 2010). Together, these three concepts (learning approach, self-efficacy, 
and motivation) give a better ‘picture’ of the learning process a student goes through in 
a course, compared to learning approach alone.

A second shortcoming of the initial framework is that perceptions of assessment 
are modelled to only depend on the assessment. It can be argued that factors such as 
motivation and self-efficacy can also influence how students form perceptions of as-
sessment, and that assessment results, such as grades and feedback can also help shape 
perceptions of subsequent assessments. In other words, the relation between students 
learning and students’ perceptions of assessment should be considered reciprocal. 
Given these two additions, an enhanced framework is shown in Figure 1.2.

Figure 1.1. Initial theoretical framework for this dissertation

Figure 1.2. Enhanced theoretical framework.
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In this enhanced framework, student learning is conceptualized as the learning ex-
perience that students have during a course. This experience is described using learning 
approach as an indicator for the study process, self-efficacy and motivation as influencing 
factors on the learning process, and feedback and grades as interim results. These latter 
two in turn are modelled as an influence on the social cognitive factors. This ‘learning 
experience’ as a whole is assumed to have a reciprocal relation with perceptions of as-
sessment. Furthermore, learning outcomes follow from the learning experience as the 
end result of the course, and perceptions of assessment are still based on the assess-
ments from the course. In the next sections, the main concepts for this dissertation will 
be defined and described in more detail.

1.2.1. Assessment
Research on assessment has been around for a long time (e.g., Starch, 1913; Turney, 
1931). Originally, the term assessment was not used, and research focused on examina-
tions only. In the last few decades, research into assessment expanded into many differ-
ent directions, such as competency based assessment (e.g., Voorhees, 2001), formative 
assessment/assessment for learning (e.g., Black, Harrison, Lee, Marshall, & Wiliam, 2004; 
Zeng, Huang, Yu, & Chen, 2018), (peer)feedback (e.g., Hattie & Timperley, 2007; Mulder, 
Pearce, & Baik, 2014; Nicol & Macfarlane‐Dick, 2006), and authentic assessment (e.g., 
Gulikers, Bastiaens, & Kirschner, 2004). However, there is no real consensus on how 
assessment should be defined (Joughin, 2009). It can be argued that the definition of 
assessment has become more inclusive over time. Originally, assessment research only 
considered exams, while today, it is clear that assessment can be defined to include, 
amongst others, formal as well as informal assessments, graded and ungraded assess-
ments, and peer-assessments and self-assessments.

Often, researchers choose a definition of assessment that fits within the context of 
their research, or no definitions of assessment are provided, even in often cited publica-
tions (Joughin, 2009). In our view, research on assessment should always include a defi-
nition of assessment to avoid misunderstandings about what is, and what is not meant 
by assessment. Different aspects can be considered when defining assessment, such as 
the intended goal of assessment, whether assessment is seen as a product or a process, 
and whether it is seen as a measurement or a judgement. Joughin (2009) discussed the 
complications of defining assessment and, based on several other definitions, reduced 
the concept to three key points: assessments is about (1) students’ work, (2) judgements 
about the quality of this work, and (3) inferences drawn from this about what students 
know. The resulting definition was:
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To assess is to make judgements about students’ work, inferring from this what 
they have the capacity to do in the assessed domain, and thus what they know, 
value, or are capable of doing. (Joughin, 2009, p. 16)

For the most part, this definition fits with how assessment is viewed in this dissertation, 
however, the practical context should also be taken into account. In this dissertation, 
the practical context refers to courses in higher education. Therefore, in this dissertation, 
assessment is viewed as planned student activities a higher education course that are 
evaluated. These assessments can for example include exams, assignments, and group 
projects. Feedback on these activities is also included in our definition. However, the 
definition excludes more informal assessment such as teachers answering informal 
questions from students during a class. Furthermore, the definition also includes that 
the evaluation of the student activity should result in some sort of grade, feedback, or 
both. Our definition of assessment therefore, is:

Assessments are planned activities for students that are evaluated by teacher(s), 
peer(s), or a computer program, and that result in a grade or similar quantitative 
measure, in feedback, or both.

1.2.2. Students’ Perceptions of Assessment
To our knowledge, no definition of perceptions of assessment has been provided in 
published research on the topic. A systematic literature search on the topic of students’ 
perceptions of assessment in higher education, which was used for Chapters 3 and 
4, revealed no definitions in over 90 reviewed publications. Dictionaries often define 
perception in terms of beliefs, opinions, and interpretations, and link it to observations, 
sensations, and understanding. A simple definition could be that a perception is an 
interpretation of reality. Important to this concept is that ‘interpretation’ implies that 
each individual can perceive the same thing in a different manner.

In an effort to define perceptions of assessment, we regarded the manner in which 
these perceptions were measured and discussed in the reviewed publications. In these 
publications, statements about assessment, either in questionnaires or in interviews, 
typically assigned some sort of property or attribute to an assessment, such as ‘the as-
sessment was fair’, or ‘the feedback helped me understand things better’. Based on this 
observation, it can be argued that perceptions of assessment can be seen as properties 
or attributes that are assigned to assessments by students to a certain degree. A simple 
definition of perceptions of assessment would be: Students’ interpretations of certain 
properties or attributes of an assessment.

It should be noted that the ‘scope’ of these perceptions of assessment can differ. For 
example, studies have investigated students’ perceptions of assessment in general (e.g., 
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Wang & Brown, 2014), students’ perceptions of certain assessment formats (e.g., Flores, 
Veiga Simão, Barros, & Pereira, 2015), and students’ perceptions of certain assessment 
tasks (e.g., Rush, Ooms, Marks-Maran, & Firth, 2014). In this dissertation, the focus was 
on university courses, and these courses often included more than one assessment task. 
The scope at which we investigate students’ perceptions of assessment is the combina-
tion of assessments within one course. It should be noted that it is common that as-
sessment tasks within one course can have different formats. For example, one of the 
courses that was studied in Chapters 5 and 6 included both practical group assignments 
and an individual written exam.

1.2.3. Learning approach
Learning approaches can be used to describe the methods students use to study course 
material. Surface approaches imply that students try to memorize factual details, often 
in an attempt to pass a course without having to understand the materials. In contrast, 
students using deep approaches to learning are primarily concerned with understanding 
the materials. Originally, a third learning approach was distinguished called the strategic 
approach (Biggs, 1987), however, research showed it is more fruitful to only distinguish 
between deep and surface approaches, and that the strategic approach should be consid-
ered a component of the deep approach (Kember & Leung, 1998; Zeegers, 2002). There-
fore, only deep and surface approaches to learning are considered in this dissertation.

Student approaches to learning are part of a long line of research on learning styles 
(Cassidy, 2004). Many different models and theories have been put forward on this topic, 
and a distinction can be made between models that consider learning styles (or cogni-
tive style, learning approach, learning strategy) as a trait or a state. A trait implies that 
something is stable over time, while a state implies something can change between 
different contexts or requirements. Learning approaches as conceptualized in this dis-
sertation are considered states. In higher education, students typically possess both 
abilities to study using deep approaches as well as surface approaches (Biggs, Kember, & 
Leung, 2001; N. J. Entwistle & Tait, 1990; Marton & Säljö, 2005). Therefore, students may 
vary their learning approaches depending on contextual factors.

1.2.4. Motivation
To conceptualize motivation, Self-Determination Theory (SDT) is used (Deci & Ryan, 
2000, 2008). This framework for human motivation and self-determination has a large 
body of research and has been successfully applied in many different contexts, such as 
education, work, sports, and personal relations (Deci & Ryan, 2008). A core principle of 
SDT is that it distinguishes several types of motivation rather than focusing on the total 
amount of motivation. In other words, SDT focusses on why humans perform certain 
activities, such as studying for a higher education course.
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In SDT, a general distinction is made between autonomous motivation and controlled 
motivation. With autonomous motivation, a person perceives that the cause of behavior 
comes from within the self, while with controlled motivation, the perceived cause comes 
from the outside. More specifically, SDT distinguishes several types of motivation that 
can be placed on a continuum of self-determination between intrinsic motivation and 
extrinsic motivation. Intrinsic motivation implies that a person performs an activity be-
cause it is experienced as interesting or enjoyable. For example, a student may read part 
of the course materials because it seems very interesting. Extrinsic motivation implies 
a person performs an activity to obtain an external reward or to avoid a punishment. 
In educational settings, obtaining course credits or certifications can be considered an 
external reward.

In-between intrinsic and extrinsic motivation, SDT distinguishes introjected and 
identified motivation. With introjected motivation, there is no direct external reward 
or punishment, however, some external pressure has been internalized. Therefore, the 
person feels internally pressured to perform the activity, even though there is a lack 
of desire to carry it out. For example, a student might study hard for an uninteresting 
course because she would feel ashamed if she did not. With identified motivation, a per-
son performs an activity because its value is recognized internally, regardless of whether 
the activity feels interesting or enjoyable. For example, a student may study for a course 
because he believes the material will be relevant later in life. Autonomous motivation 
includes intrinsic and identified motivation, while controlled motivation includes intro-
jected and extrinsic motivation.

It should be noted that SDT assumes that multiple types of motivation for an activity 
can exist simultaneously to differing degrees. In educational settings such as higher 
education this makes sense, because studying is to some extent always motivated by 
the student’s desire to pass courses and obtain credits and certifications. However, at the 
same time a student may also find the materials interesting or relevant. In this disserta-
tion, motivation focusses on why students put effort in a course in higher education.

1.2.5. Self-Efficacy
Self-efficacy can be defined as an “individual’s perceived capabilities to attain designated 
types of performances and achieve specific results” (Pajares, 1996, p. 546). In this disser-
tation, self-efficacy is conceptualized as a student’s belief that s/he is able to attain the 
performances to pass the course. In simpler terms, it measures the student’s belief that 
s/he can pass the course. Self-efficacy is different from self-esteem because self-efficacy 
involves very specific expectations, and is not necessarily related to a person’s sense 
of worth. However, it is an important aspect in students’ learning, because it is a good 
predictor of academic performance (Multon et al., 1991). Students with high self-efficacy 
are more likely to persist in the face of adversity instead of giving up. Self-efficacy can 
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be theoretically linked to assessments. One of the most relevant sources of self-efficacy 
are mastery experiences (Bandura, 1977; Usher & Pajares, 2008). In educational settings, 
assessments are closely related to these mastery experiences, as they inform students 
whether they were successful in their efforts.

1.3. this dissertation

The main research question of this dissertation is: how are students’ perceptions of as-
sessments in higher education courses related to their learning processes and learning 
outcomes in these courses?

Several sub-questions were formulated that together contribute to the overall re-
search question:
1. What aspects of students’ perceptions can be distinguished? (Chapter 2, Chapter 4)
2. What student factors contribute to differences between students’ perceptions? (Chap-

ter 3, Chapter 5)
3. How do perceptions of assessments influence students learning? (Chapter 2, Chapter 

3, Chapter 6)
4. How do students’ perceptions of assessment, students learning, and the relation be-

tween these two change when the assessments are changed to be more formative? 
(Chapter 6)

1.3.1. Chapter Overview
Figure 1.3 shows an overview of the focus of the studies as described in Chapters 2 
through 6. The left part shows which sub-questions are addressed in each chapters, the 
middle shows the theoretical focus of each chapter, and the right side describes the 
methodology of each chapter.

The dissertation starts in Chapter 2 with a quantitative pilot study that was initiated 
from the practical rationale of this dissertation, which was interim testing. No studies 
seemed to have investigated students’ perceptions of specifically interim assessments 
yet. Therefore, a pilot study was conducted in a medium sized statistics course (N = 
219). The goal of this study was to find out which factors could be distinguished in a 
custom questionnaire that measured students’ perceptions of interim assessments (sub-
question 1), and to find out how these perceptions were related to students’ grades on 
the interim tests, their intrinsic motivation, and their final grades. It should be noted that 
in this chapter, the term ‘frequent assessments’ is used. This is a form of interim testing 
where the interim tests are considered to be ‘frequent’, such as once per week. Interim 
tests with grades create an interesting dilemma, where positive effects can be expected 
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from increased involvement and effort from students due to extra extrinsic motivation, 
while at the same time diminishing effect of grades on intrinsic motivation can also be 
expected (e.g., Pulfrey, Darnon, & Butera, 2013). To investigate this dilemma, students’ 
intrinsic motivation and their grades on the interim tests were included as outcome 
variables in this pilot study. Factor analyses and hierarchical regression analysis were 
used to answer the research question.

Chapter 3 describes the review study, which was conducted simultaneously with the 
pilot study. One goal of this review study was to find out what is currently known about 
the relation between students’ perceptions of assessment and student learning (sub-
question 2). To answer this question, quantitative evidence was sought in the literature. 
Another goal of the review was relatively novel and was about which factors could be 
found that contribute to differences between students’ perceptions. Given that the 
concept of perceptions is based on each person having its own interpretation of reality, 
it seemed strange that there was relatively little focus on these differences in the litera-
ture. For this second goal, both quantitative and qualitative evidence was sought in the 
literature. A systematic search was conducted in the ERIC and Web of Science databases, 
which eventually led to 65 included publications. The type of review was a ‘mapping’ 
review (Grant & Booth, 2009). The goal of a mapping review is to map out existing litera-
ture about a topic, and to identify gaps in the research literature. To structure findings on 
students’ perceptions of assessment, the framework for quality criteria for competency 
assessment programs by Baartman, Bastiaens, Kirschner, and van der Vleuten (2006) 

Figure 1.3. Schematic overview of the topics for Chapters 2 through 6
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was used in this study. From this framework, the aspects Transparency, Meaningfulness, 
Cognitive Complexity, Authenticity, Acceptability, Fitness for purpose, Comparability were 
discussed in the context of students’ perceptions of assessment. The reader is referred to 
Chapter 3 for a further elaboration of these aspects.

Chapter 4 builds on the results of the review in Chapter 3 by creating an evidence in-
formed questionnaire to measure students’ perceptions of assessment within a course 
in higher education. Both quantitative data, such as previously used indicators for stu-
dents’ perceptions, as well as qualitative evidence, such as interviews with students were 
used to build a comprehensive set of possible indicators for a questionnaire with good 
content validity. This questionnaire was then tested on a large number of second and 
third year students (N = 519), including many different courses from different depart-
ments. Exploratory factor analyses were used to determine the factor structure of the 
questionnaire (sub-question 1), and predictor (or course outcome) variables, such as the 
number of assessments in the course, and criterion variables, such as course satisfaction 
and final grades, were used to seek evidence of validity of the factors found. Multilevel 
regression analyses were used for these validity analyses. It should be noted that in this 
study, exploratory factor analyses were used on novel data, which meant that different 
factors could emerge than the factors from Chapter 2. In Chapter 7, the similarities and 
differences in the finding from Chapter 2 and Chapter 4 are discussed in more detail.

Chapter 5 focusses on sub-question 3, which is about student factors that influence 
students’ perceptions of assessment. In particular, the factor that was investigated 
was autonomous motivation. This variable was tested in the pilot study (Chapter 2) as 
a depended variable of students’ perceptions of assessment, however the suggested 
reciprocity of the relation between perceptions of assessment and student learning are 
now tested using qualitative methods. In total, 25 students were interviewed to find 
out whether students’ autonomous motivation could be used to explain differences in 
how they perceived the assessment in their courses (sub-question 3). To accomplish 
this, students were divided in three groups, based on their autonomous motivation for 
the course, and their answers to questions about their perceptions of assessments were 
compared and contrasted. The aspects of students’ perceptions of assessment that are 
discussed in this study are based on the aspects found in Chapter 3, tailored to interview 
concepts that were understandable and relevant for students.

In Chapter 6, two experiments are described in two courses from the Industrial Engineer-
ing department at Eindhoven University of Technology (total N = 451). The assessments 
in these courses were changed to be more formative by either switching from a graded 
to a non-graded interim tests, or by supplementing the assessment program with weekly 
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online formative quizzes. The goal of this study was to find out whether these changes 
to the assessment program led to (expected) changes in students’ perceptions of these 
assessments, changes in their learning processes or outcomes (such as course satisfac-
tion or grade), or changes in the relation between perceptions and learning processes/
outcomes (sub-question 4). An optimized version of the questionnaire from Chapter 4 
was used to study these variables. It should be noted Chapters 2 through 6 are based on 
published or submitted articles, and therefore some overlap in the introduction sections 
was inevitable.

In Chapter 7, the findings from this dissertation are discussed and reflected upon. First, a 
summary and synthesis of the results is provided. Then follows a closer look at the con-
ceptualization of students’ perceptions of assessment, which should be considered part of 
the reflection on the research described in this dissertation. Limitations and implications 
for research and practice are also provided.
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abstraCt

This pilot study measured university students’ perceptions of graded frequent assess-
ments in an obligatory Statistics Course using a novel questionnaire. Additionally, 
relations between perceptions of frequent assessments, intrinsic motivation and grades 
were investigated. A factor analysis of the questionnaire revealed four factors, which 
were labelled value, formative function, positive effect, and negative effect. The results 
showed that most students valued graded frequent assessments as a study motivator. A 
modest number of students experienced positive or negative effects from assessments 
and grades received. Less than half of the students used the results of frequent assess-
ments in their learning process. The perception of negative effects (lower self-confidence 
and more stress) negatively mediated the relation between grades and intrinsic motiva-
tion. It is argued that communication with students regarding purpose and benefits of 
frequent assessments could mitigate these negative effects.

This chapter has been published in adapted form as:
Vaessen, B. E., van den Beemt, A., van de Watering, G., van Meeuwen, L. W., Lemmens, 
L., & den Brok, P. (2017). Students’ perception of frequent assessments and its relation 
to motivation and grades in a statistics course: a pilot study. Assessment & Evaluation in 
Higher Education, 42(6), 872-886. https://doi.org/10.1080/02602938.2016.1204532
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2.1. introduCtion

Assessment is considered one of the most important aspects of higher education, be-
cause students’ learning processes and learning outcomes are strongly influenced by the 
assessment system (Gibbs & Simpson, 2004). Furthermore, educational institutions rely 
on assessment to qualify students for important certifications. Assessment is therefore 
pivotal for the existence of educational institutions (Meyer et al., 2010).

If well designed, assessment and resulting feedback can attribute to and improve the 
learning process (Black & Wiliam, 1998; Hattie & Timperley, 2007). If designed poorly, 
assessment can hinder learning by causing anxiety (Huxham, Campbell, & Westwood, 
2012), low self-esteem (Betts, Elder, Hartley, & Trueman, 2009), low motivation for learn-
ing (Zilberberg, Brown, Harmes, & Anderson, 2009) and inappropriate study behaviors 
such as surface approaches to learning (Scouller, 1998) and cramming (Reeves, 2006).

A commonly used method to counter the aforementioned problems is to use fre-
quent (or continuous) assessment (Holmes, 2015). Instead of a single final examination, 
multiple smaller assessment tasks are deployed, each counting toward the final grade. A 
meta-analysis by Bangert-Drowns, Kulik, and Kulik (1991) showed that frequent assess-
ments can motivate students to study more regularly, resulting in reduced cramming 
and increased final grades. Frequent assessments can also lower anxiety (Fulkerson & 
Martin, 1981), increase self-esteem (Jonathan S. Cole & Spence, 2012), and promote 
deep learning (Carrillo-de-la-Peña & Pérez, 2012; McDowell, Wakelin, Montgomery, & 
King, 2011). There are, however, several aspects that have to be taken into account to 
fully understand the impact of frequent assessment interventions.

First, the effects of any assessment system on students’ learning processes and learn-
ing outcomes are mediated by their perceptions of this assessment system (Lizzio & Wil-
son, 2013; Struyven et al., 2005). These perceptions are influenced by students’ previous 
experiences with assessment, students’ characteristics, and their communication with 
teachers and other students. This means that any intervention involving assessment can 
be perceived in various ways by students, and thus has differential effects on students’ 
learning processes. Therefore, in order to fully understand the effects of such an assess-
ment intervention, students’ perceptions have to be taken into account.

Second, the exact details of the implementation of the frequent assessments are 
important. When frequent assessment is used, students will gain experience with the as-
sessment system early in the course, altering their perceptions of the assessment within 
the course. Students use assessment as a direct source of the hidden curriculum (Sambell 
& McDowell, 1998). In other words, students use their experience with assessment tasks 
to discover or alter their perceptions of what is expected of them. Inappropriate forms 
of assessment, for example measuring factual knowledge when understanding is the 
learning goal, can push students towards surface approaches to learning early in the 



Chapter 2

24

course (Entwistle & Entwistle, 1992; Thomas & Bain, 1984). On the other hand, high qual-
ity assessment with appropriate feedback can encourage students to get involved in the 
material and use a deep approach to learning (Gibbs & Simpson, 2004). When frequent 
assessment is deployed, the influence of the assessment system on students’ study ap-
proaches increases, whether it be positive or negative.

Finally, assessment can influence students’ psychological states, most importantly 
their motivation and self-efficacy. Specifically for frequent assessments this becomes 
more apparent, because students experience assessment early in the course. These 
experiences and resulting changes in psychological state may influence how students 
handle subsequent assessment tasks. Both positive and negative effects of assessment 
on motivation and self-efficacy may be self-reinforcing. For example, a student may have 
problems preparing appropriately for an assessment task due to low self-efficacy (Van 
Dinther, Dochy, & Segers, 2011). When this results in a low grade, the self-efficacy of the 
student diminishes even further, affecting preparation for the next assessment tasks. In 
a similar manner good grades may increase motivation and self-efficacy, having positive 
effects on the preparation of the subsequent assessment task. Therefore, in research 
including frequent assessment, grades for frequent assessments can be studied as 
dependent variable as well as independent variable.

2.1.1. Students’ perceptions of frequent assessment
Recently, attention to students’ perceptions of assessment has increased, but no con-
sensus has been reached on what exactly constitutes these perceptions. The level at 
which the perceptions are measured differs between studies. Some research focuses 
on students’ perceptions of specific assessment methods (Flores et al., 2015), or specific 
assessment tasks (Gulikers et al., 2004). Others focus on students’ perceptions of assess-
ment in general (Brown & Wang, 2013), or students’ perceptions of teachers’ assessment 
behavior (Alquraan, 2014). The aspects of the measured perceptions also differ across 
research. Some examples are the perceived purpose of assessment (Hirschfeld & Brown, 
2009), the perceived fairness of assessment tasks (Flores et al., 2015), the perceived 
learning function of assessment in general (Brown & Wang, 2013), or the enjoyment of 
assessment activities (Healy, McCutcheon, & Doran, 2014), to name a few.

In the current study we are interested in the perception of students regarding the 
specific intervention of frequent assessment. This implies that the level of measured 
perceptions is that of an ‘assessment system’, i.e. the combination of several planned as-
sessment tasks within a single course. To our knowledge no research has yet focused on 
the perceptions of this specific intervention. Therefore, a new instrument was developed 
and tested for this study. In developing the instrument items, we took into account the 
underlying rationales behind the intervention (Lemmens, 2015), as well as the effects 
assessment can have on students.
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The first rationale behind the intervention is that students can be taught the benefits 
of appropriate study behaviors (i.e. studying regularly, keeping up with the material), 
by extrinsically motivating them with graded frequent assessments that count toward 
the final grade. The relative weight of these frequent assessments is supposed to get 
lower in higher study years, because students are expected to have learned the benefits 
of studying regularly by then, and no longer need the extrinsic motivation to do so. 
The second rationale of the intervention is that each frequent assessment can be used 
formatively to help students in their learning process, by providing adequate feedback 
(Black & Wiliam, 1998; Lemmens, 2015).

2.1.2. Grades and Intrinsic Motivation
A much cited concern with graded assessments is the impact on intrinsic motivation 
(Butler & Nisan, 1986; Pulfrey et al., 2013), which is defined as engaging in a task because 
the activity itself feels rewarding. Self-determination theory (Deci & Ryan, 2008) distin-
guishes intrinsic motivation from extrinsic motivation, which is defined as engaging in a 
task for external reasons. It is often found that intrinsic motivation for academic tasks is 
a good predictor of academic success (Linnenbrink & Pintrich, 2002), and may therefore 
be considered an important outcome.

Intrinsic motivation for an assessment task is mainly influenced by how much that 
task contributes towards a person’s feeling of autonomy and competence (Deci & Ryan, 
2008). Intrinsic motivation for a task is believed to be low when a person feels controlled 
to engage in the task, or the task does not provide a feeling of competence. A problem 
with giving grades for assessment tasks is that students perceive grades as an external 
reward or punishment. Students may feel controlled by that reward/punishment in their 
decision to engage with the task. In other words, students may perceive that the reason 
they engage in the assessment task is because they have to obtain a passing grade, or 
because they strive for the reward of a high grade, instead of engaging in the task out of 
interest. Because the decision to engage feels controlled, the assessment task does not 
provide in the need for autonomy, lowering students’ intrinsic motivation for the task.

Most research on rewards and intrinsic motivation (Butler & Nisan, 1986; Deci, Ryan, 
& Koestner, 1999; Pulfrey et al., 2013) focuses on isolated tasks in a laboratory setting, 
with the explicit assumption that the ‘interest value of the target tasks was at least 
neutral’ (Deci et al., 1999, p. 635). In higher education, however, assessment tasks are not 
isolated. They are part of a course, and it could be argued that intrinsic motivation for a 
course as a whole is more important than intrinsic motivation for assessment tasks itself. 
Whether the feeling of autonomy for assessment tasks influences intrinsic motivation 
for the course as a whole is not known. Also, the initial interest value of assessment 
tasks in higher education may be low. In that case, the effect of providing grades for 
assessment tasks may not influence intrinsic motivation much.
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Furthermore, an aspect that has not received much attention yet is the relation 
between the height of grades and intrinsic motivation. With graded frequent assess-
ment, students receive grades frequently during the course, and the height of these 
grades may effect students’ intrinsic motivation. Moreover, the relation between the 
grades received and intrinsic motivation may be mediated by students’ perceptions of 
frequent assessment. The current study investigates students’ perceptions of autonomy 
regarding frequent assessment, as well as the relations between grades, perceptions 
and intrinsic motivation.

The research question that guides our investigation is: What aspects of students’ per-
ceptions of frequent assessments can be distinguished and how are these perceptions 
related to grades for frequent assessments, intrinsic motivation, and final grades?

2.2. method

2.2.1. Context
This research was performed in a statistics course for the Industrial Engineering bachelor 
program in a technical university in the Netherlands. In this bachelor program, students 
learn to examine business processes from the perspectives of people, engineering and 
organization. Mathematics and statistics play an important role in this program, for 
example to model, analyze and optimize business processes.

The statistics course introduces basic concepts of statistics such as probability distri-
butions, estimation theory, regression models and confidence intervals. It is somewhat 
tailored to technical engineering, for example by emphasizing certain probability 
distributions that are common in business modelling, or using appropriate contexts 
during classes, assignments and assessment. It is an obligatory course, scheduled in the 
last quarter of the first year of the bachelor program. The course lasted about 9 weeks, 
and in a typical week, six hours of plenary lectures and two hours of ‘instruction classes’ 
were planned. In the instruction classes, students could work on practice items and ask 
questions.

The assessment in this course consisted of three parts: weekly assessments, an assign-
ment on regression analysis, and the final examination. The weekly assessments were 
given in the last half hour of the instruction classes, and were taken online on students’ 
laptops. These assessments covered the topic of the previous week, and consisted of five 
short-answer parameterized items that usually involved calculations, and required filling 
in the correct result of a calculation. For some items, a relevant industrial engineering 
context was given. Students immediately received the results of the assessment after 
they completed it. In the evening, the students could consult the correct answers with 
short explanations online. In total, six of these weekly tests were given. The first was a 



27

Students’ Perceptions of Frequent Assessments and its Relation to Motivation
and Grades in a Statistics Course: a Pilot Study

2

practice test, and from the other five, the best four grades counted. Students who did 
not attend the weekly test received a zero.

In the week before the final examination, students did a 1.5 hour open-book as-
signment-based assessment on the topic regression analysis. The assignment involved 
analyzing data and interpreting the results of these analysis, for which they had to write 
and hand in a report. After the assignment, a model solution was made available online, 
and as part of the assessment, students needed to write a short reflection on their own 
work, comparing it to the model solution, and identifying possible mistakes they made. 
The report, together with the reflection were used to grade the assignment, which could 
be a 0, 2.5, 5, 7.5 or 10.

A three hour cumulative final examination was given in the eighth week, which 
consisted of open ended questions with industrial engineering contexts. The weekly 
assessments together with the assignment on regression analysis counted for 30% of 
the final grade, while the final assessment counted for the remaining 70%.

2.2.2. Participants
From the 319 students who enrolled in the class, 219 students participated in this re-
search (66% response rate). The participants’ age ranged from 18 to 34 (mean = 20; 73% 
male). Group differences between students who participated in the study and those 
who did not show that participants were statistically significantly younger with a small 
effect size (d = 0.24), and scored statistically significantly higher on their final grade with 
a small to medium effect size (d = 0.40), when compared to non-participants. Therefore, 
there seem to be a selection bias for students who performed well in the course, which 
could be partially mediated by engagement in the course. No gender differences were 
found between participants and non-participants. .

2.2.3. Measurements
2.2.3.1. Students’ Perceptions of Frequent Assessment. The items for measuring students’ 
perceptions of frequent assessments were designed by the researchers, based on the 
intentions of the intervention, and on several research findings, which are listed in Table 
2.1 under the considerations. The items were checked and revised by two educational 
experts, which resulted in some minor language revisions. Each item was answered with 
a 5-point Likert scale ranging from totally disagree (1) to totally agree (5). A Principal 
Component Analysis (PCA) with varimax rotation resulted in five factors, of which four 
were interpretable. The items from the uninterpretable factor (items 5 and 18) were 
removed from analysis. The results of the factor analysis on the remaining items are 
discussed in the results section.
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Table 2.1. Considerations and Questionnaire Items for Measuring Students’ Perceptions of Frequent Assess-
ment

Consideration Item

Students may feel they need frequent 
assessments because it extrinsically 
motivates them to study regularly.

1. I need frequent assessments in this course to study 
regularly.
2. I need frequent assessments in this course to stay 
motivated.

Students may find that frequent assessments 
deprive them of their freedom to study at 
their own pace.

3. I would rather not have frequent assessments in this 
course, because I want to decide for myself when I study.
4. I think the frequent assessments in this course were a 
waste of time.
6. The frequent assessments in this course deprive me of 
the opportunity to study on my own initiative.
7. I would study more efficiently for this course without 
frequent assessments.

Students may or may not believe they would 
participate in the frequent assessments when 
they are not obligatory and/or graded.

5. If the frequent assessments in this course did not 
count towards the final grade I would not participate in 
these assessments.

Students may or may not like getting grades 
for their performance on the frequent 
assessments.

8. I liked getting regularly grades for frequent 
assessments in this course.
9. In this course, I would rather only receive feedback for 
frequent assessments, without a grade.

Frequent assessments may increase or 
decrease the amount of stress students 
experience during the course.

10. Because of the frequent assessments in this course, I 
experienced less stress and tension for the final exam.
11. Because of the frequent assessments in this course, I 
experienced a lot of stress and tension.

Frequent assessments may influence how 
much continuing effort students put into 
studying.

12. Without frequent assessments, I would have studied 
less in this course.
13. In response to my grades for frequent assessments in 
this course, I started studying more.
14. In response to my grades for frequent assessments in 
this course, I started studying less.

Frequent assessments and their grades 
may increase or decrease students’ self-
confidence.

15. The grades that I received for frequent assessments 
in this course provided me with a feeling of self-
confidence.
16. Due to the grades I received for frequent 
assessments in this course, I lost my self-confidence.

Students may use frequent assessments to 
figure out what is exactly expected of them.

17. I used frequent assessments in this course to find out 
what I did and did not need to study.
18. For this course, I only studied/read the material I 
expected on the assessments.

Frequent assessments may or may not be 
used by students to find out what parts of 
the material they haven’t mastered yet, and 
restudy that.

19. After a frequent assessment in this course, I took 
effort to study the material I didn’t master better.
20. In this course, I was able to use frequent assessments 
to find out what parts I did or did not master yet.

Note. Items are translated from Dutch, see appendix A for original items.
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2.2.3.2. Intrinsic Motivation. To measure intrinsic motivation for studying in general, the 
scale ‘taking initiative’ from the Dutch PRO-SDL questionnaire (Van Meeuwen et al. 2012) 
was used. The items in this scale were ‘I regularly do extra work for my study, purely out of 
interest’, ‘During my study I take the initiative for learning new things, instead of waiting for 
my teacher to encourage me’, and ‘Even when a course has ended, I continue to learn about 
the subject’ (translations from Dutch by authors). These items measure the ‘free-choice 
time on task’, which is an often used measure for intrinsic motivation (Deci, Koestner, 
and Ryan 1999).

To measure intrinsic motivation for studying for the course, three items were used 
from the intrinsic motivation scale of the academic self-regulation questionnaire 
(Vansteenkiste et al. 2009). The items are ‘I studied with pleasure for this course’, ‘Studying 
for this course was boring’, and ‘I found studying for this course to be interesting’. These 
items measure intrinsic motivation by the self-reported enjoyment of studying for the 
course, another often used measure for intrinsic motivation (Deci, Koestner, and Ryan 
1999).

A PCA with varimax rotation confirmed that the six questions measure the two sepa-
rate constructs as intended, with all 6 items having high factors loadings (>= 0.80) on 
one factor and low factor loadings (<=0.17) on the other factor. The reliability was good 
for both intrinsic motivation for studying in general (α=.77) and intrinsic motivation for 
the course (α=.87).

2.2.3.3. Other Measures. The mean of the grades of the five weekly assessments and 
the practical assessment on regression analysis was used as a measure of the grades for 
frequent assessments. Furthermore, the grade for the final examination was used, and 
students’ Grade Points Averages (GPA’s) was used as covariate.

2.2.4. Procedure
The questionnaire for this study was embedded in the course evaluation form. Students 
retrieved an invitation to fill out this form after the final examination was taken and 
before they received their grade on the final examination.

2.2.5. Analyses
Factor analysis on the 20 items of the perceptions of frequent assessments question-
naire was performed by means of a PCA with varimax rotation. The factor scores 
were calculated as the mean of the items related to each factor. Cronbach’s Alpha or 
Spearman-Brown Coefficient (for the 2-item scale) were used for reliability analysis of 
the factors. Two-tailed Pearson’s product-moment coefficients were used to test for 
correlations. To test the mediating role of perceptions of frequent assessments in the 
relation between grades and intrinsic motivation, path analysis via regression was used. 
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All variables were entered directly in the model. To test whether perceptions of frequent 
assessments could predict examination grades, a hierarchical regression analysis was 
used, where the first model only consisted of the covariates GPA and the motivation 
variables, and the second model also included the perception variables.

2.3. results

2.3.1. Students’ Perceptions of Frequent Assessments
In Table 2.2, the factor loadings of a four factor solution for the 18 items on students’ 
perceptions of frequent assessments are shown, ordered by factor, then by factor load-
ing. Below, an interpretation and label is given for each factor.

2.3.1.1. Factor 1 (Value). This factor can be interpreted as the ‘value’ students attach to 
the frequent assessments. Some students may value frequent assessments because 
they believe frequent assessments are an impulse to study regularly and stay motivated, 
while other students attribute low value to frequent assessments because they think 
assessments are a waste of time and that they would be better off without them (re-
versed). The reliability of this factor was good (α = .86). Note that the factor loadings of 
the items in Table 2.2 would result in a reversed measurement of value.

2.3.1.2. Factor 2 (Negative Effects). Two of the items in this factor refer to negative conse-
quences that arise from frequent assessments, namely a drop in confidence and stress. 
The third item asks students whether they would prefer frequent assessments without 
grades. The relation between these three items could be explained by test anxiety and 
low grades. Students may experience anxiety and stress for subsequent assessments 
when they obtain a low grade for an assessment. These students may therefore prefer 
ungraded assessments. The reliability of this factor was acceptable (α = 0.71).

2.3.1.3. Factor 3 (Formative Function). We interpret the items in this factor to reflect the 
‘formative’ function of assessment (Black and Wiliam 1998). Students can use grades and 
feedback from frequent assessments as a source of information to adjust their learning 
processes. Higher scores on this factor means students’ learning processes were more 
influenced by frequent assessments. The reliability of this factor was questionable 
(α = .65).

2.3.1.4. Factor 4 (Positive Effects). The items in this factor are interpreted as being indi-
cators for positive effects of frequent assessments, namely more self-confidence and 
less tension, somewhat the opposite of the ‘negative effects’ factor. Item 14 had a low 
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item-total correlation, and its content was less related to the other two items, therefore 
this item was removed from the factor. The reliability of this factor was poor (Spearman-
Brown Coefficient = .54). Despite the poor reliability, the factor seemed theoretically 
interesting as a direct contrast to the ‘Negative Effects’ factor, therefore it was included 
in the analyses. Results of analyses that included this factor should be interpreted with 
caution.

Table 2.2. Factor Loadings for Items in the 4 Factor Solution for Measuring Students’ Perceptions of Frequent 
Assessment, Ordered by Factor, then by Factor Loading

Item Factor Loadings

F1 F2 F3 F4

7. I would study more efficiently for this course without frequent 
assessments.

.83

3. I would rather not have frequent assessments in this course, because I 
want to decide for myself when I study.

.79

4. I think the frequent assessments in this course were a waste of time. .72

1. I need frequent assessments in this course to study regularly. −.70

6. The frequent assessments in this course deprive me of the opportunity to 
study on my own initiative.

.70

2. I need frequent assessments in this course to stay motivated. −.66

8. I liked getting regularly grades for frequent assessments in this course. −.57

12. Without frequent assessments, I would have studied less in this course. −.54

16. Due to the grades I received for frequent assessments in this course, I lost 
my self-confidence.

.83

11. Because of the frequent assessments in this course, I experienced a lot of 
stress and tension.

.76

9. In this course, I would rather only receive feedback for frequent 
assessments, without a grade.

.54

19. After a frequent assessment in this course, I took effort to study the 
material I didn’t master better.

.75

20. In this course, I was able to use frequent assessments to find out what 
parts I did or did not master yet.

.75

13. In response to my grades for frequent assessments in this course, I 
started studying more.

.65

17. I used frequent assessments in this course to find out what I did and did 
not need to study.

.52

14. In response to my grades for frequent assessments in this course, I 
started studying less.

.65

15. The grades that I received for frequent assessments in this course 
provided me with a feeling of self-confidence.

.65

10. Because of the frequent assessments in this course, I experienced less 
stress and tension for the final exam.

.63

Note. Factors loadings < 0.40 are suppressed.
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2.3.2. Descriptive Statistics
2.3.2.1. Students’ Perceptions of Frequent Assessment. Table 2.3 shows the descriptive 
statistics for the scores on the four factors of students’ perceptions of frequent assess-
ments. The value of the frequent assessments was evaluated high (M=3.59), with 73% of 
the students responding positive, and only 16% responding negative. This means that 
overall students valued the frequent assessments positively. Furthermore, the scores on 
formative function were average. About 44% of the students reported that they used 
frequent assessments in their learning process. In general, scores on positive (M=2.61) 
and negative (M=2.52) effects were low. About 15% of the students reported that they 
experienced stress and loss of self-confidence from frequent assessments, whereas 10% 
of the students responded that they experienced reduced stress and increased confi-
dence because of the frequent assessments.

Table 2.4 shows the correlations between the factor scores for the different percep-
tions of frequent assessments. The value students attach to frequent assessments 
showed a moderately negative correlation with negative consequences, and a moder-
ately positive correlation with formative function and positive effects. Furthermore, a 
small to moderate positive correlation was found between formative function and posi-
tive effects. Finally, there was a small to moderate negative correlation between positive 
effects and negative effects.

Table 2.3. Students’ Perceptions of Frequent Assessments

Factor N M (SD) Min Max

Value 216 3.59 (0.73) 1.00 5.00

Formative Function 216 2.97 (0.72) 1.00 4.75

Negative Effects 216 2.52 (0.88) 1.00 4.67

Positive Effects 216 2.61 (0.72) 1.00 4.33

Table 2.4. Correlations between Perceptions of Frequent Assessments (N = 210)

Factor 1. Value 2. Formative Function 3. Positive Effects

1. Value

2. Formative Function .35***

3. Negative Effects −.35*** .12

4. Positive Effects .42*** .25*** −.26***

***p < 0.001

2.3.2.2. Motivation. Table 2.5 shows the descriptive statistics of intrinsic motivation for 
studying in general (IM General) and intrinsic motivation for the course (IM Course). The 
mean scores for intrinsic motivation for studying in general (2.72) is under the ‘neutral’ 
score 3, which shows that intrinsic motivation for studying in general is low. About 15% 
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of the students reported they did extra (non-assessed) studying purely out of interest. 
Intrinsic motivation for the course, scored slightly higher among the participants than 
the neutral 3. The correlation between these two measurements was moderate, r = .25.

Table 2.5. Scores on Intrinsic Motivation Variables

Variable N M (SD) Min Max

IM General 216 2.72 (0.77) 1 5

IM Course 216 3.05 (0.87) 1 5

2.3.2.3. Grades. Table 2.6 shows descriptive statistics of grades for frequent assessments 
(GradeFA) and final examination (GradeExam), as well as of students’ Grade Points 
Average (GPA). The GPA was calculated from the final grades of all previous courses 
finished. Grades for the final examination (M = 4.18) were notably lower than grades 
for frequent assessments (M = 6.14). The correlations between the measurements were 
high between GradeFA and GradeExam (r = .64), high between GPA and GradeExam (r = 
.69) and moderate between GPA and GradeFA (r = .49).

Table 2.6. Students’ Grades

Variable N M (SD) Min Max

GPA 209 6.30 (0.77) 3.66 7.88

GradeExam 207 4.18 (2.55) 0.00 9.90

GradeFA 210 6.14 (1.65) 0.00 9.60

2.3.2.4. Correlations. Table 2.7 shows the correlations between the variables used in this 
study.

Table 2.7. Correlation Matrix for All Variables in This Study

Value Negative 
Effects

Formative 
Function

Positive 
Effects

IM 
General

IM 
Course

GPA GradeFA

Value

Negative Effects −.35**

Formative Function .35** .12

Positive Effects .42** −.26** .25**

IM General −.04 −.07 .13 .03

IM Course .08 −.26** .05 .19** .27**

GPA .07 −.24** −.04 .14* .15* .17*

GradeFA .25** −.35** −.10 .37** .04 .18** .49**

GradeExam .20** −.30** −.05 .29** .03 .24** .69** .64**

Note. n = 207
* p < .05
** p < .01
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2.3.3. Students’ Perceptions of Frequent Assessments, Grades for Frequent 
Assessments, and Motivation
Table 2.8 shows the correlations between perceptions, grades and motivation. As ex-
pected, the grades students received for frequent assessments were moderately related 
to the perception of these frequent assessments. Higher grades were related to higher 
perception scores for value, lower perception scores for negative effects, and higher per-
ception scores for positive effects. This means that students with high grades perceived 
the effects of frequent assessments as more positive (lower stress and more confidence), 
and valued frequent assessments better. Students with lower grades perceived negative 
effects (more stress and less confidence) and valued frequent assessments lower.

Table 2.8. Correlations between Students’ Perceptions of Frequent Assessments, Grades for Frequent Assess-
ments, and Intrinsic Motivation for the Course

Value Negative Effects Formative Function Positive Effects GradeFA

GradeFA .25** −.35** −.10 .37**

IM Course .07 −.26** .04 .19** .18**

Note. n = 210
** p < .01

Furthermore, some of the perceptions of frequent assessments were related to intrinsic 
motivation for the course. As expected, a moderate negative correlation was found 
between perceptions of negative effects and intrinsic motivation, and a small positive 
correlation was found between positive effects and intrinsic motivation. There was also 
a small correlation between grades and intrinsic motivation.

The results of the path analysis, which tested the mediating role of perceptions of fre-
quent assessments in the relation between grades and intrinsic motivation, are shown 
in Figure 2.1. The top part of Figure 2.1 shows the direct effect of grades on intrinsic mo-

Figure 2.1. Path analysis for perceptions of frequent assessments as mediator between grades on frequent 
assessments and intrinsic motivation for the course. Top: direct effect of grades on intrinsic motivation. 
Bottom: effect of grades on intrinsic motivation, mediated by perceptions of frequent assessments. The 
numbers represent the beta-coefficients, the * denotes significant predictors.
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tivation, which is .18 (p < .05). The percentage of variance explained is 3%. The bottom 
part of Figure 2.1 shows that when perceptions of frequent assessments are tested as 
mediator, there is no longer a significant direct effect between grades and intrinsic mo-
tivation, rather there is an indirect path between grades and motivation trough negative 
effects, F(5,209) = 4.44, p < .01. With the mediators, the explained variance increased to 
10%. Details of the results of the regression analysis are shown in Table 2.9.

Table 2.9. Results of the Regression Analysis on Intrinsic Motivation for the Course.

Variable B SE β t p 95% CI

Value −.13 .09 −.11 −1.37 .17 [−.32, .06]

Positive Effects .11 .08 .11 1.39 .17 [−.05, .26]

Negative Effects .24 .07 −.25 −3.29 .00 [−.38, −.10]

Formative Function .11 .09 .10 1.27 .21 [−.06, .29]

Grades .05 .04 .09 1.17 .24 [−.03, .12]

Note. R2 = .09

2.3.4. Students’ Perceptions of Frequent assessments and Final Grades
Table 2.10 shows the results of the hierarchical regression analysis testing whether 
perceptions of frequent assessments could predict examination grades. In the first step 
all covariates were significant predictors, and they explained 59% of the variance. In 
the second step all covariates except intrinsic motivation for studying in general were 
significant, and no perceptions variables were significant predictors. The inclusion of 
the perception variables in the model did not lead to a significant increase in the ex-
plained variance of examination grades. This means that if motivation, GPA, and grades 
for frequent assessments are already taken into account, the perceptions of frequent 
assessments do not contribute to predicting grades on the final examination.
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Table 2.10. Results of the Hierarchical Regression Analysis on Final Grades

Variable B SE β t p F R2 ΔR2

Step 1 75.70*** 0.59

GPA 1.64 0.17 0.50 9.53 .00

IM General −0.31 0.16 −0.09 −2.01 .05

IM Course 0.39 0.14 0.13 2.73 .01

GradeFA 0.61 0.09 0.37 7.10 .00

Step 2 38.61*** 0.60 0.01

GPA 1.68 0.18 0.50 9.60 .00

IM General −0.30 0.16 −0.09 −1.90 .06

IM Course 0.34 0.15 0.11 2.29 .02

GradeFA 0.53 0.10 0.32 5.52 .00

Value 0.15 0.20 0.04 0.75 .46

Positive Effects −0.11 0.16 −0.04 −0.68 .50

Negative Effects −0.01 0.19 0.00 0.05 .96

Formative Function 0.20 0.16 0.07 1.30 .20

*** p < 0.01

2.4. ConClusions and disCussion

The first aim of this study was to explore aspects of perceptions of frequent assessments. 
Factor analysis showed that four aspects of perceptions of frequent assessments could 
be distinguished. The first aspect, labelled value, refers to how much value students 
attribute to frequent assessments. The majority of the students in this study valued fre-
quent assessments. It did not seem to bother students that these frequent assessments 
controlled them in their studying behavior, instead, students seemed to welcome the 
extrinsic motivation to study regularly. Lemanski (2011) also found that students favor 
assessment as motivator for studying.

The findings on students’ perceptions of value of should be interpreted within their 
context. In the current research group, students showed little intrinsic motivation for 
studying in general. Furthermore, it is known that many students dislike or even fear 
statistics courses (Gal & Ginsburg, 1994; Onwuegbuzie & Wilson, 2003). Therefore, most 
students likely have little or no initial intrinsic motivation for a statistics course, and the 
detrimental effect of grades on intrinsic motivation (Butler & Nisan, 1986; Pulfrey et al., 
2013) is expected to be minimal. In other (non-obligatory) courses that are more closely 
related to students’ interests, intrinsic motivation may be more important, and students 
may value graded frequent assessments less due to their controlling nature. This means 
that teachers should take into account the nature of a course and students’ initial intrin-
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sic motivation when designing assessments. When the initial intrinsic motivation is high, 
it might be better to use assessments that do not feel controlling (i.e. non-obligatory 
and feedback only). However, it is then important to help students engage with these 
formative assessments. A large study across many disciplines shows that most students 
‘did not value, complete or even notice the presence of formative assessment tasks’ [re-
ferring to non-graded optional assessment tasks] (Jessop, El Hakim, & Gibbs, 2014, p. 77).

Furthermore, the value students attribute to frequent assessments was related to the 
grade students received for these assessments. Higher grades for frequent assessments 
were linked to higher perceptions of the value of frequent assessments. It could be 
that students’ perceptions of frequent assessments become biased by grades, due to 
an emotional response to either high or low grades (Carless, 2006). Another explana-
tion could be that students who attribute high value to frequent assessments are more 
likely to study hard for these assessment and therefore receive higher grades. To control 
students’ emotional responses to grades, and to increase their effort in studying for as-
sessment, teachers should clarify to students that frequent assessments are intended 
as a valuable learning tool, and that grades are a reflection of their effort and current 
understanding rather than a reflection of their personal ability (Brown, Peterson, & 
Irving, 2009; Vispoel & Austin, 1995).

The second aspect of students’ perceptions of frequent assessments found in this 
study was labelled formative function. This aspect reflects whether students believed 
they had used the results from frequent assessments in their learning processes. Lit-
erature on formative assessments shows that learning from assessments (the formative 
function of assessment) is the most important and powerful aspect of assessment (Black 
& Wiliam, 1998). In our study, however, less than half of the students reported to use 
frequent assessments as an aid for their learning process, even though there was ample 
opportunity to do so. The grades that students received for the frequent assessments 
may have decreased the use and effectiveness of feedback (Butler & Nisan, 1986; Lipn-
evich & Smith, 2008; Shute, 2008). Students may be too much focused on the grade and 
discard the opportunity to learn from feedback. Teachers could consider making reflec-
tion on assessment feedback an obligatory part of their classes (Nicol & Macfarlane‐Dick, 
2006), to ensure that assessments serve a formative function for all students. Another 
approach that can increase students’ engagement with feedback, called adaptive release 
of grades, involves giving feedback to students prior to providing them with a grade 
(Parkin, Hepplestone, Holden, Irwin, & Thorpe, 2012).

The perception of formative function was found to not predict grades on the final ex-
amination. It was expected that students who used feedback from frequent assessments 
in their learning would benefit and that their final examination grade would reflect this 
(Black & Wiliam, 1998). However, no evidence was found in this study. Several possible 
explanations can be discerned. One explanation could be that a lack of alignment be-
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tween frequent assessments and the final examination. In the current study, however, 
an overlap existed between frequent assessments and the final examination. Another 
explanation could be that the accuracy of students’ judgement of their formative use 
of frequent assessments is low. Finally, it could also be that most students restudied all 
materials prior to the examination, which could negate the effects of the formative use 
of frequent assessments.

The third and fourth aspects of the students’ perceptions were positive effects and 
negative effects. These aspects reflect the perceived impact of frequent assessments on 
self-confidence and stress. Either less stress and more self-confidence for positive effects, 
or more stress and less self-confidence for negative effects. A modest number of students 
reported either negative or positive effects from frequent assessments. Furthermore, a 
path analysis showed that the perceived negative effects of frequent assessments medi-
ated the relation between grades and intrinsic motivation. Thus, low grades for frequent 
assessments diminish intrinsic motivation only when students perceive the frequent 
assessments as stressful and detrimental to their self-confidence.

It is important to try to mitigate this possible negative effect of frequent assessments. 
If students have enough intrinsic motivation to engage in non-graded assessment tasks, 
it may be better to only provide feedback, without a grade. However, if grades are neces-
sary as a motivator, students should be encouraged to perceive frequent assessments as 
a valuable learning opportunity, even if their grade was low.

There are several limitations to the current study. First, the context of this study was 
limited to one course with students from one major and a selective group of students. 
As argued earlier, the motivation for studying in general was low for the students in 
this major, and the course we studied was an obligatory statistics course. Students from 
other majors, or from another course could have different motivations, and perceptions 
of graded frequent assessments would be different as well. Nevertheless, we believe this 
pilot study has revealed interesting relationships between perceptions of assessment, 
grades and motivation, which may be generalizable to other contexts.

Another limitation concerns the psychometric properties of the questionnaire used 
for measuring perceptions of frequent assessments. The questionnaire is an experimen-
tal first version, and one of the scales showed insufficient reliability. Furthermore, two 
items did not load on any factor. However, three of the four factors did seem to work 
well, and overall, the factors found in this study appear valid; they seemed to match 
theoretical expectations about perceptions on frequent assessments, and most factors 
showed the expected relations with other measured constructs. There may, however, be 
other relevant aspects of perceptions of frequent assessments that we did not include.

Finally, there was a limit to how much questionnaire items were allowed to be added 
to the course evaluation forms. Therefore, we chose to only measure intrinsic motiva-
tion, while it might have been interesting to include data on extrinsic motivation as well. 
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Other constructs that might be interesting to include in future research are the learning 
approaches students used, the effort they put into studying, and the distribution of ef-
fort over time.

Furthermore, for future research, it might first be interesting to compare these results 
with results from similar research in non-obligated courses, and from other majors. Also, 
the long term effect of learning could be incorporated. Research shows that frequent 
assessment influences how students spread their study effort over time (De Paola & 
Scoppa, 2011), and while the effect on final grades may be limited, there is evidence 
that studying regularly, instead of cramming may benefit long term retention of study 
materials (McIntyre & Munson, 2008).

To conclude, the current pilot study showed the relevance of including students’ 
perceptions of assessments in research on assessment. Students’ perceptions of assess-
ments can provide valuable insight into how assessment influences students. In regard 
to the debate on grades and intrinsic motivation (R. Butler & Nisan, 1986; Pulfrey et al., 
2013), we argue that there are multiple solutions, and that the nature of the course and 
student characteristics should be taken into account. Communication with students 
about the purpose and benefits of frequent assessments could be key to reducing pos-
sible negative effects from graded frequent assessments and increasing students’ effort 
on non-graded frequent assessment.
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abstraCt

This mapping review investigated two research questions: (1) what evidence can be 
found for relations between students’ perceptions of (certain aspects of ) assessment 
and variables relating to students’ learning processes and learning outcomes in higher 
education, (2) what factors can be identified that contribute to differences between 
students’ perceptions of (certain aspects of ) an assessment task or assessment program 
in higher education? A systematic search for literature on students’ perceptions of as-
sessment in higher education was performed and the framework for quality criteria 
for competency assessment programs by Baartman, Bastiaens, Kirschner, and van der 
Vleuten (2006) was used to structure the findings. Evidence was found for relations 
between students’ perceptions of assessment and learning approach, effort, grades, and 
self-efficacy. Furthermore, several factors were identified that could contribute to differ-
ences in individual students’ perceptions of assessment. These factors were previous ex-
periences with the assessment format, the assessors or group the student is assigned to, how 
comfortable students were with approaching the teacher, students’ maturity, beliefs about 
assessment and education, their anxieties, and their ability. The results are discussed in 
terms of their practical and theoretical relevance, and directions for future research are 
suggested.

This chapter has been submitted in adapted form as:
Vaessen, B. E., van den Beemt, A., Lemmens, L., & den Brok, P. (submitted). On the role 
of students’ perceptions of assessment: background characteristics, learning processes 
and learning outcomes
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3.1. introduCtion

During the last two decades, educators and researchers have embraced new approaches 
to student assessment in higher education (Knight, 2012). It has been recognized 
that assessment influences students’ learning processes, and that assessment can be 
designed to benefit learning (Black & Wiliam, 2009; Dochy & McDowell, 1997; Harlen & 
James, 1997). Furthermore, it has been recognized that the relation between assessment 
and learning is mediated by students’ perceptions of assessment (Struyven et al., 2005; 
Vaessen et al., 2017; Van De Watering, Gijbels, Dochy, & Van Der Rijt, 2008).

Struyven et al. (2005) reviewed studies on students’ perceptions of assessment in 
higher education and discussed evidence on the relation between students’ perceptions 
of an upcoming assessment and students’ learning approaches (e.g., Entwistle, 1991). 
This impact was positive as well as negative. When students perceived an (upcoming) 
assessment as “inappropriate” (p. 332), they were likely to adopt surface approaches to 
learning. It seemed much harder to stimulate deep approaches to learning (e.g., Gijbels, 
Segers, & Struyf, 2008). Two other aspects of students’ perceptions were discussed by 
Struyven et al.: students’ perceptions of the fairness of assesment, and the authentic-
ity of assessment. However, no quantitative evidence was yet available for the relation 
between these two aspects and students’ learning processes.

It would be valuable to know more about the relations between students’ percep-
tions of (certain aspects) of assessment and students’ learning processes and learning 
outcomes. Additional evidence on these relations would further demonstrate the value 
of taking into account students’ perceptions when investigating, evaluating, or design-
ing assessments, and a better understanding of these relations might help in develop-
ing novel ideas on how to improve assessments. To our knowledge, no further reviews 
have been published on this topic. Therefore, the first goal of this review was find out 
whether more quantitative evidence was available on the relations between students’ 
perceptions of (certain aspects) of assessment and (factors relating to) their learning 
processes and learning outcomes.

Furthermore, most studies that have measured students’ perceptions of a specific as-
sessment program or task have shown there can be significant differences between indi-
vidual student’s perceptions of those assessments (e.g. Carvalho, 2013; Sorensen, 2013). 
For example, while one student might perceive an assessment as fair, another student 
could perceive it as quite unfair. Very little is known about where these differences come 
from. They could be caused by differences in student characteristics such as gender or 
age, by differences in study background, previous experiences with assessments, by 
career plans, by differences in psychological states such as motivation or self-efficacy, 
or because students had objectively different experiences during the assessment task. 
For educators, it would be valuable to understand why part of the students perceive the 
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assessment differently from other students, particularly when these students perceive 
assessment negatively. Understanding the factors that contribute to these differences 
could provide clues on how to improve the assessments and students’ perceptions 
thereof. The second goal of this review was therefore to discuss evidence about which 
factors contribute to individual differences in perceptions between students.

Two research questions were formulated:
(1) What evidence can be found for relations between students’ perceptions of (cer-

tain aspects of ) assessment and variables relating to students’ learning processes and 
learning outcomes in higher education?

(2) What factors can be identified that contribute to differences between students’ 
perceptions of (certain aspects of ) an assessment task or assessment program in higher 
education?

There is no one generally accepted definition of assessment, however, most definitions 
share three key aspects, which are (1) that assessment is about students’ work, (2) that 
judgements are made about the quality of this work, and (3) that inferences are drawn 
from these judgements about what students know (Joughin, 2009, p.16). In this review, 
the focus is on students’ perceptions of assessment. Therefore, giving a very specific 
definition of assessment has no merit. In each reviewed publication, researchers may 
ask students about a particular assessment task, assessment format, or assessment in 
general, and because this review is based upon students’ responses to these inquiries, 
assessment is whatever the student beliefs the interviewer/researcher means with as-
sessment.

A definition of students’ perceptions of assessment seems to be lacking in the literature. 
The review by Struyven et al. (2005) did not provide a formal definition, and other pub-
lications included in this review also lacked a definition of the concept. However, based 
on how students’ perceptions have been measured and discussed in the reviewed publi-
cations, we can define student’s perception of assessment as: students’ interpretations of 
certain properties or attributes of assessment. Thus, this definition describes perceptions 
as a set of properties (e.g., “the assessment is valid”), or attributes (e.g., “the assessment 
helped me learn”) that are assigned to an assessment by a student. Moreover, these 
properties and attributes can be assigned to a certain extent (e.g., “the assessment is 
somewhat difficult”). Furthermore, based on the reviewed publications, it should be 
noted that students’ perceptions can relate to assessment tasks, to assessment formats 
(“multiple choice exams are boring”), to assessment in general (“assessments cause 
anxiety”), to an expected assessment (“the upcoming exam (probably) measures factual 
knowledge”), to a collection of assessments (“the weekly quizzes helped me study”), or 
to a part of an assessment (“the feedback was understandable”). This definition already 
demonstrates that students’ perceptions of assessment is not a trivial or ‘uniform’ con-
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cept. It can relate to many different aspects of assessment and to different scopes when 
regarding assessment (assessment formats, assessments tasks, expectations of upcom-
ing assessments etc.). It is therefore surprising that (seemingly) current literature on the 
subject lacks a definition for perceptions of assessment.

3.1.1. Framework
Students can form perceptions of many aspects of assessment. As our definition implies, 
students’ perceptions of assessment is not a singular concept, rather, it can be seen as 
a collection of perceptions of different aspects of assessment. To structure findings on 
students’ perceptions of assessment, the framework for quality criteria for competency 
assessment programs by Baartman, Bastiaens, Kirschner, and van der Vleuten (2006) 
was used in the present study. This framework describes twelve quality criteria for con-
temporary assessment programs. These quality criteria are based on psychometric (e.g., 
Messick, 1995) as well as edumetric criteria (e.g., Linn, Baker, & Dunbar, 1991). The latter 
focusses on the formative purpose of assessment, such as generating useful feedback 
and contributing to students’ learning (e.g., Nicol & Macfarlane‐Dick, 2006). Table 3.1 
lists the twelve quality criteria, their descriptions, and several example ‘indicators’ per 
criteria. In the present review, descriptions or measurements of students’ perceptions 
are mapped onto these criteria to provide structure to the students’ perceptions of the 
different aspects of assessment.

Fitness for purpose is seen as the central quality aspect of the framework. It is compa-
rable to the idea of ‘constructive alignment’ (Biggs, 1996), which states that assessments 
need to be aligned with the overall goals of the learning process, and with the instruc-
tion given. Comparability, acceptability, transparency, and reproducibility of decisions are 
seen as basic quality criteria that are most often used to determine assessment quality. 
Comparability appears to resemble the idea of ‘reliability’ (Moskal, Leydens, & Pavelich, 
2002), and states that assessments should be conducted consistently, with similar con-
ditions, criteria, and scoring systems for all students. Acceptability is described as the 
stakeholders’ approval of the assessments methods and criteria (e.g., Maclellan, 2004). 
It could be argued that these criteria are based on the idea of ‘face validity’, which refers 
to the ‘appropriateness, sensibility, or relevance of the test and its items as they appear 
to the persons answering the test’ (Holden, 2010). Transparency refers to whether all 
participants understand the assessment procedure, the criteria, and the purpose of the 
assessment. Reproducibility of decisions is about whether the decisions made on basis 
of the results of assessments are constant over time and assessor. While this seemingly 
also resembles ‘reliability’, Baartman et al. (2006) stress that this criterium does not imply 
individual assessment should be objective. Rather, it is about reproducibility of the deci-
sions made about students based on a whole assessment program.
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Table 3.1. Descriptions and sample indicators for quality criteria for competence assessment programs 
(adapted from Baartman et al., 2006)

Criteria Sample Indicators

Fitness for purpose
Alignment between curriculum goals and what 
and how is assessed. Criteria and standards 
should address all competences and the mix of 
methods should be fit to assess competence.

–  Coverage of all competences
–  Criteria focus on knowledge/skills/attitudes and 

integrated use
–  Task require integrated use of knowledge/skills/

attitudes

Comparability
Assessment tasks, criteria, working conditions 
and procedures should be consistent with 
respect to key features of interest

–  Assessors judge in the same way
–  Tasks comparable
–  Working conditions comparable

Acceptability
All stakeholders should approve of the 
assessment criteria and methods

–  Students approve of criteria/norm
–  Students approve of tasks
–  Students approve of procedure

Transparency
CAP should be clear and understandable for all 
stakeholders

–  Student know and understand criteria/norm
–  Students know what they have to do
–  Teachers know and understand

Reproducibility of decisions
Decisions about students should be based on 
multiple assessors, multiple tasks and multiple 
situations

–  Multiple pieces of evidence
–  Multiple situations / contexts
–  Multiple assessors

Fairness
Students should get a fair chance to demonstrate 
their competences, for example by letting them 
express themselves in different ways and making 
sure the assessors do not show biases

–  Students think assessments are fair
–  All students get equal chance
–  Procedures to rectify mistakes

Development of regulated learning
Assessments should stimulate self-regulated 
learning, for example by using self-assessments, 
and letting students formulate their own 
learning goals

–  Criteria focus on learning to learn
–  Students gradually get more responsibility
–  Students have a say in assessment tasks

Meaningfulness
Assessments should be learning opportunities in 
themselves and generate useful feedback for all 
stakeholders

–  Criteria enable assessors to give feedback
–  Assessment is opportunity to learn
–  Student think feedback is useful

Cognitive complexity
Assessments should enable the judgment of 
thinking process, besides assessing the product 
or outcome

–  Task require appropriate thinking level
–  Criteria focus on product and process
–  Tasks show students’ thinking process

Authenticity
The degree of resemblance of a assessments to 
the future workplace

–  Assessment criteria resemble job
–  Assessment task resemble job
–  Working conditions resemble job

Educational consequences
The degree to which the assessments yield 
positive effects on learning and teaching

–  Assessment motivates students
–  Assessments stimulates desired learning processes
–  Curriculum adapted if assessments warrants

Costs and efficiency
The feasibility of carrying out the assessments for 
assessors and students

–  Students can reasonable carry out
–  Assessors can reasonable carry out
–  Assessments can reasonable carried out in contexts
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The criteria fairness, development of regulated learning, meaningfulness, cognitive com-
plexity, and authenticity are argued to be newer criteria that originate from the ‘assess-
ment culture’ (Birenbaum, 2006). The previously described four basic criteria are seen as 
prerequisites for these newer criteria, however, the newer criteria do not replace these 
four basic criteria. Fairness means students should get a fair chance to demonstrate their 
abilities, in different ways and without assessor bias. Development of regulated learning 
refers to the ability of the assessment program to stimulate self-regulated learning (But-
ler & Winne, 1995), for example by using self-assessment. Meaningfulness refers to the 
idea that assessment should be learning opportunities of themselves, for example by 
generating useful feedback. This is comparable to the concept of the ‘formative function’ 
of assessment (Black, 2013). Cognitive complexity states that assessments should also en-
able the judgment of the cognitive processes of the students, and not only the product 
or outcomes of assessment. Authenticity refers to the resemblance of the assessment 
with the future workplace (Gulikers et al., 2004).

Finally, educational consequences and cost and efficiency refer to the broader context 
in which the assessments take place. The educational consequences-criterion recognizes 
that assessments can have far reaching consequences for students, both in summa-
tive functions (making judgements about students) and formative functions (helping 
student learn). Therefore, this criterium states that assessment programs should be 
designed to have overall positive effects on students and education in general. Further-
more, cost and efficiency states that the design of assessments should be balanced to 
take into account available time and money of the educational institute.

3.2. method

3.2.1. Literature search process
To answer the research questions, a systematic search for literature on students’ percep-
tions of assessment in higher education was performed on the ERIC database and the 
Web of Science database. The following criteria were used during the search process: 
(1) the context of the research was higher education, (2) the research needed to be on 
assessment, and (3) students’ perceptions of assessment were explicitly included. Ad-
ditionally, (4) the research had to provide results that would contribute to one of our 
research question or both, and (5) only peer reviewed publications were considered.

To generate an appropriate query for searching these databases, the abstracts of an 
initial set of 20 publications about students’ perceptions of assessment in higher educa-
tion were analyzed for keywords that could be used in the query. This initial set was 
acquired by a search in Google Scholar for the keywords: higher education, assessment, 
and perceptions.
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Three sets of keywords resulted from analyzing these abstracts (see also Table 3.2). 
The query assured that from each requirement at least one keyword was included in 
either the title or the abstract of a publication. For the second criterion (‘research is 
about assessment’) only a single keyword (‘assessment’) was used, as this currently the 
accepted term. Inclusion of the keyword ‘test’ as an alternative to ‘assessment’ resulted 
in an unusable large set with relatively few relevant publications.

Table 3.2. Keywords used in the query

Requirement Keywords

1. Context is higher education university, universities, “higher education”, engineering, “tertiary 
education”, undergraduate, undergraduates, graduates, graduate

2. Research is about assessment assessment

3. Research includes students’ 
perceptions

“student(‘s) perception(s)”, “student(‘s) conception(s)”, “student(‘s) 
view”, “student(‘s) perspective(s)”, “student(‘s) belief(s)”

Note. For the keywords on students’ perceptions, all combinations with and without the additions between 
brackets were included in the query.

During the selection process (see Figure 3.1), the list of publications were merged, and 
duplicates were removed, which resulted in 1045 publications. For these publications, 
the titles and abstracts were scanned to see if they met the first three criteria for inclu-
sion (research on assessment in higher education explicitly including students’ perceptions 
of assessment). This resulted in 267 publications. For the other 778 publications, it was 
clear from either the title or abstract that they were not about students’ perceptions of 
assessment in higher education. For these publications, the keywords used in the search 
process were used in a different context. Also, for many publications, it was not directly 

Figure 3.1. Flowchart of publication selection process
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clear from the abstract whether they discussed students’ perceptions of assessment, 
therefore they were not excluded immediately. Subsequently, the full text of the 267 
remaining publications were scanned for relevant research results that could contribute 
to this review. This step resulted in 65 publications that were relevant to one of the 
research questions for this review.

3.2.2. Procedure
The current review can be characterized as a ‘mapping review’ (Grant & Booth, 2009). 
In this type of review, the goal is to map out existing literature about a topic, and to 
identify gaps in the research literature. For the first research question, which was about 
the relations between students’ perceptions of (certain aspects of ) assessment and vari-
ables relating to students’ learning processes and learning outcomes, only quantitative 
evidence was considered.

Two criteria were used to include or exclude evidence. First, measures used for 
students’ perceptions of assessment were required to have some reported evidence of 
validity, such as factor analyses or reliability analyses. This criterium was also met when 
validation for these measures was reported in previous research. Measures with unac-
ceptable reliability were discarded, although other, more reliable, measures from the 
same study were still included. Also, no publications were excluded yet at this point for 
the second research question.

The second criterium for inclusion was that significance testing needed to be re-
ported on the examined relations. For each publication that was included, the measures 
for students’ perceptions of assessments from the publications were mapped onto 
our review framework to structure the findings. For this mapping, descriptions of the 
measures as well as reported (sample) items were considered. The analyses of this data 
consisted of creating an overview of the relations that were found and structuring them 
according to the framework. As the number of included publications were low, and the 
results showed little overlap in the framework and in the variables that were tested, no 
synthesizing analyses could be performed.

The second research question was about factors that contribute to differences 
between students’ perceptions of assessment. Both quantitative as well as qualitative 
research results were considered for this question. For the quantitative part, the same 
procedure and inclusion criteria were used as was for the first research question. How-
ever, instead of looking for variables that were linked to students’ learning processes or 
learning outcomes, variables were sought that could in some way explain individual dif-
ferences between students’ perceptions of an assessment task or assessment program. 
Again, measures for students’ perceptions were mapped onto the framework in this 
study in a similar manner as were for the first research question.
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For the qualitative evidence for the second research question, a more ‘open’ approach 
was used, with no explicit criteria. This approach was chosen because almost none of the 
publication included a research question that was similar to our second research ques-
tion. Therefore, most studies did not discuss differences between individual students. 
In fact, most studies seemed to do the opposite and only focused on trends in percep-
tions instead of differences. However, still some authors discussed differences between 
students’ perceptions, and possible factors explaining these differences, and yet other 
studies reported students’ quotes that revealed possible explanations for differences 
between students’ perceptions.

To collect these data, the results and discussion sections of qualitative or mixed 
method publications were carefully examined for students’ quotes and authors’ explana-
tions about factors that could explain differences in perceptions. All relevant quotes and 
explanations were recorded and linked to the framework. Care was taken that enough 
contextual information was recorded for each explanation or quote, so that it was clear 
what these quotes and explanation were about. Next, the information was synthesized 
per criteria from the framework. The number of quotes and explanations per criteria 
were relatively low, therefore the synthesis was relatively straightforward. Per criteria, 
quotes and explanations were grouped per factor (which explained differences in 
students’ perceptions), and these were summarized and later described in the results 
section.

3.3. results

3.3.1. Descriptive Statistics and Quality Appraisal
The 65 reviewed publications originated from 20 different countries with the top three 
countries being UK (n = 23), Australia (n = 12), and USA (n = 10). In terms of continents, 
30 were conducted in Europe, 12 in North-America, 12 in the Australia, 6 in Asia, 2 in 
Africa, and 2 in Zealandia. One study was conducted in Turkey, which belongs to both 
Europe and Asia, which was counted separately here. When considering the type of 
education, publications included students from medical education (n = 22), university 
students in general (n = 14), engineering education (n = 9), social science (n = 7), teacher 
education (n = 6), business studies (n = 5), language studies (n = 1) and theology (n = 1).

Of the 65 publications, 26 were purely qualitative in nature, while the other 39 also 
included quantitative measures. We also coded which format of assessment or part of 
assessment (e.g., feedback) the studies focused upon. Table 3.3 shows how many stud-
ies had a certain focus. Some studies evaluated an assessment that combined multiple 
formats (combination), and some studies compared several formats of assessment (mul-
tiple).



51

On the role of students’ perceptions of assessment:
background characteristics, learning processes and learning outcomes

3

A mapping review normally does not include a formal quality appraisal for publica-
tion selection purposes (Grant & Booth, 2009), however, it can be useful to provide an 
overview of the quality of the reviewed publications in some other way. We opted for 
a custom method for quality review, which summarizes several aspects of the research 
methods used in the reviewed publications, which we believed required further discus-
sion, specifically in relation to investigating students’ perceptions of assessment. For this 
quality review, we checked whether researchers justified and substantiated their use of 
students’ perceptions, how they interpreted their findings on these perceptions, and 
whether they connected perceptions with other variables. These quality criteria served 
to substantiate our discussion in section 4.1, on the current state of research and sug-
gestions for improvements of future research. A summary of the findings is presented 
in Table 3.4.

For the first criterion, we checked whether studies explained why students’ percep-
tions were used as a primary source of data for investigating assessment. From the 65 
publications, 46 of the studies did not explicitly explain why they measured students’ 
perceptions, 10 studies reasoned that students’ perceptions of assessment affected their 
learning process, 5 studies argued that they used students’ perceptions to find practical 
problems in the assessment process, and three studies reasoned that assessment di-
rectly influenced students and they inquired students about these effects. Furthermore, 
one study named students as one of the stakeholders in the assessment process who 

Table 3.3. Studies with Focus on format or part of Assessment

Focus Studies

Feedback 11

Peer assessment 9

Assessment General 6

Computer Based Assessment 6

Other 5

Portfolio 2

Objective Structured Clinical Evaluation 5

Combination 5

Oral Assessment 4

Multiple 3

Assessment Aids 2

Progress Test 2

Group Assessment 2

Self-assessment 1

Clickers 1

Workplace Based Assessment 1
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should be satisfied, and one study explained they wanted to compare different assess-
ment implementations. If an explanation was given, this was coded as positive (+), while 
no explanation was coded as negative (−) in Table 3.4.

The second criterion was whether quantitative research justified why they measured 
certain aspects of students’ perceptions of assessment. From the 39 included publica-
tions that applied quantitative measures, 15 justified the chosen aspects (+), 8 described 
which aspects were measured but did not give a reason for this choice (+/-), and 16 
lacked any description of the aspects of perceptions that were included in their ques-
tionnaire (-).

For the third criterion, we checked for the quantitative studies, whether the percep-
tions were related to other variables. These variables could be predictors of perceptions 
such as gender, age, or assessment condition, or (theorized) outcome variables that 
were affected by perceptions such as grades, effort, or self-efficacy. From the 39 studies 
including quantitative measures of perceptions, 20 did not relate perceptions to other 
variables (-), 13 included only predictor variables (-/+), 2 included only outcome vari-
ables (-/+), and 4 included both predictor and outcomes variables (+).

As a fourth quality criterion, we focused on how quantitative measures of students’ 
perceptions were interpreted. At one end of the spectrum, findings can be interpreted 
as a summarized opinion of a group, such as ‘the students were satisfied…’ (students 
interpretation), while at the other end of the spectrum, percentages of students with 
certain perceptions can be discussed (percentages interpretation). Of the 65 studies, in 
the results sections, 12 studies primarily used the students interpretation (-/+), while 10 
studies primarily used the percentages interpretation (+). 17 used a mix of both inter-
pretations in the results section, or used quantifying words such as ‘most students’ or 
‘some students’ (+), and 26 did not discuss absolute values of students’ perceptions in 
their results section (-). In the discussion sections, the students interpretation was used 
in 34 of the studies (-/+), and 2 of the studies used the percentages interpretations in 
their discussion (+), 17 studies used a mix or numerals (+), and 12 studies did not discuss 
values of quantitative measures of perceptions in their discussion at all (-).

Table 3.4. Scores on Custom Quality Criteria for Included Publications

Criterion + −/+  −

1. Why perceptions? (n = 65) 19 46

2. Justification of aspects (n = 39)a 15  8 16

3. Relation to other variables (n = 39)a  4 15 20

4a. Interpretation in results section (n = 65) 27 12 26

4b. Interpretation in discussion section (n = 65) 19 34 12
a Criterion only applicable to quantitative research
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3.3.2. Perceptions of Assessment and Students’ Learning Processes and 
Learning Outcomes
The first research question in this review was about relations between students’ per-
ceptions of (certain aspects of ) assessment and (factors relating to) students’ learning 
processes and learning outcomes. Table 3.5 summarizes the relations that were found 
and the studies they were found in. Aspects of students’ perceptions of assessment were 
mapped onto the 12-criteria framework that was described in the introduction section 
(see first column of Table 3.5).

Table 3.5. Studies with reported Relations between Students’ Perceptions of Assessment and Variables re-
lated to Students’ Learning Processes or Learning Outcomes

Perception Aspect Variable Reference

Transparency

–  Process Understanding Grade (+) (Chambers, Whannell, & Whannell, 2014)

Meaningfulness

–  Usefulness Effort (+) (James S. Cole, Bergin, & Whittaker, 2008)

Grade (+)

–  Feedback Quality Self-efficacy (+) (van Dinther et al., 2014)

Cognitive Complexity

–  Deep demands Deep Learning (0 / +) (Gijbels et al., 2008; Segers, Nijhuis, & Gijselaers, 2006)

–  Surface demands Surface Learning (+)

Authenticity

–  Authenticity Self-efficacy (+) (van Dinther et al., 2014)

Collaboration (+)

Not in framework

–  Interest Effort (0) (James S. Cole et al., 2008)

–  Importance Effort (+)

Grade (+)

Note. The first column shows the mapping between the criteria from the framework and the scales as mea-
sured in the studies. The second column shows the related variable and the directionality of the relation.

Five studies were found that tested relations between students’ perceptions of as-
sessment and variables related to students’ learning processes or learning outcomes. 
Despite the low number of studies, several important variables were identified, which 
were grades, effort, self-efficacy, learning approaches, and collaboration competence. It 
became also clear that many of the criteria from the framework (Baartman et al., 2006) 
did not turn up in these relations. Furthermore, there were two aspects from Cole et al. 
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(2008) that could not be mapped onto the framework from Baartman et al. (2006). These 
two aspects, interest and importance, were part of the ‘task value’ from the expectancy-
value theory (Wigfield & Eccles, 2000). ‘Importance’ seemed to be quite relevant as it was 
able to predict student effort on the task. This demonstrates there might be important 
aspects of students’ perceptions of assessment that are not covered in the framework. 
As there was not enough information to synthesize the findings per criteria, the results 
are discussed here per study.

Chambers et al. (2014) studied ‘low stakes’ peer-assessments in two courses (comput-
er skills, and humanities) in a bridging program at a university in Australia. Perceptions 
were measured with a custom questionnaire with three factors labelled ‘task experience’, 
‘feedback’, and ‘process understanding’. A significant positive correlation (.25) was found 
between process understanding and course grade in the first course. However, this rela-
tion was not found in the second course, and the other two perception variables were 
not related to course grades. Overall, this finding showed a ‘preliminary’ link between 
students’ perceptions of how well they understand the assessment procedure and their 
grade on this assessment.

Cole et al. (2008) used expectancy-value theory (Wigfield & Eccles, 2000) to study 
motivation for taking low-stakes tests in four universities in the United States. Expectan-
cy-value theory posits that student motivation for participating in a task is determined 
by their expectations for success and the value placed upon the task. The tasks in this 
study were four obligatory standardized tests that had no consequences and were not 
publicly graded, therefore the ‘expectations for success’ was not applicable and were 
left out. ‘Task value’ was operationalized with three scales labelled ‘interest’, ‘importance’, 
and ‘usefulness’, which can be considered perceptions of the assessment task. Path mod-
els were used to investigate the path from ‘value’ through ‘effort’ to ‘test-score’. Results 
indicated that ‘importance’ and ‘usefulness’ were significant predictors of effort, with 
‘importance’ being the stronger predictor. ‘Interest’ was not a significant predictor in the 
models. Thus, these results showed a link between students’ perceptions of importance 
and usefulness of an assessment task and their effort and outcome on this task.

Van Dinther et al. (2014) studied first year teacher-students’ perceptions of authentic-
ity and feedback-quality of the final first-year evaluations. In these evaluations, students 
were rated on six teacher-competences with a pass-or-fail score. To measure perceptions, 
two scales of the authenticity perceptions questionnaire (Gulikers, Bastiaens, Kirschner, 
& Kester, 2006), and three scales from the Assessment Experience Questionnaire (Gibbs 
& Simpson, 2003) were used. Multiple regression analyses showed that perceptions of 
the ‘form’ aspect of authenticity, and perceptions of the ‘quality’ aspect of feedback con-
sistently predicted students’ self-efficacy for the six competences. The relation between 
perceptions of authenticity, perceptions of feedback and self-efficacy were explained in 
terms of ‘mastery experiences’ and ‘social persuasion’. Both are important sources of self-
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efficacy (Pajares, 1996). In other words, students were more likely to gain self-efficacy 
in their competence when assessment tasks were perceived as authentic, and also gain 
more self-efficacy from high quality feedback.

Gijbels et al. (2008), and Segers et al. (2006) both studied the relations between per-
ceived assessment demands (students’ perceptions of what an upcoming assessment 
demands of them in terms of deep- or surface approaches to learning), and students’ 
learning approaches. Gijbels et al. (2008) used a longitudinal approach in a constructivist 
type Education and Psychology course at a teacher-training program in Belgium, while 
(Segers et al., 2006) contrasted students’ perceptions of assessment demands and learn-
ing approaches between the assignment-based version of an International Business 
Strategy course, and its redesigned problem-based version the next year at a university 
in the Netherlands. Both found relations between perceived assessment demands and 
students’ use of deep- or surface approaches to learning. However, in Gijbels et al. (2008) 
this relation was only significant for perceptions of surface demands and surface ap-
proaches to learning, and not for deep-learning. Both studies also demonstrated the 
difficulty of stimulating more deep-approaches to learning, which was also discussed in 
Struyven et al. (2005).

3.3.3. Factors Contributing to Differences between Students’ Perceptions
The second research question was about factors that contribute to differences between 
students’ perceptions of (certain aspects of ) an assessment. As mentioned earlier, both 
quantitative and qualitative data were used to answer this research question. The quan-
titative results are shown in table 3.6.

These quantitative results show that several studies investigated possible gender 
or age effects on students’ perceptions of assessment, however, most of these studies 
found no statistically significant effects. Moreover, the two studies that found gender 
effects reported very small effect sizes. Furthermore, Wen and Tsai (2006) found no ef-
fects of education level on any of their perception scales of peer-assessment, however, 
they did find an attenuating effect of previous experience with peer assessment on 
their ‘negative attitude’ scale, which was mapped onto ‘acceptability’ (reversed) in the 
framework from this review.

Other than that, quite a few scales investigated in the studies could not be mapped 
to the framework. Three of them were related to students’ enjoyment of the assess-
ment tasks (task experience, affective factors, and interest). These could not be mapped, 
because enjoyment is not part of the framework. Two scales from Wen and Tsai (2006), 
positive attitudes and online attitudes, could not be mapped for a different reason. These 
scales contained a mix of items that could be mapped to several criteria from the frame-
work. To summarize, these findings show a lack of relevance for age and gender, one 
preliminary finding that previous experiences with an assessment format could reduce 
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negative perceptions, and a mismatch between perceptions scales used in the reviewed 
studies and the criteria framework used in this review.

Next, the qualitative findings are discussed, structured according to the framework.

3.3.3.1. Fitness for purpose. The idea of the fitness for purpose criterium is that assessment 
should be aligned with educational goals. Differences in students’ beliefs about what 

Table 3.6. Studies with Reported Relations Between Factors that could Contribute to Differences Between 
Students’ Perceptions, and Measured Perceptions

Perception Aspect Factor Reference

Acceptability

–  Negative Attitudes Education Level (0) (Wen & Tsai, 2006)

Gender (0)

Previous Experience PA (−)

Transparency

–  Process Understanding Age (−) (Chambers et al., 2014)

Gender (0)

Meaningfulness

–  Feedback Age (0) (Chambers et al., 2014)

Gender (0)

–  Learning and Teaching Age (0) (Dermo, 2009)

Gender (0)

–  Usefulness Gender (F+) (James S. Cole et al., 2008)

ACT (0)

Not in framework

–  Task experience Age (0) (Chambers et al., 2014)

Gender (0)

–  Affective factors Gender (0) (Dermo, 2009)

Age (0)

–  Importance Gender (F+) (James S. Cole et al., 2008)

ACT (0)

–  Interest Gender (0)

ACT (0)

–  Positive Attitudes Education Level (0) (Wen & Tsai, 2006)

Gender (M+)

Previous Experience PA (0)

–  Online Attitudes Education Level (0)

Gender (0)

Previous Experience PA (0)

Note. ACT = American College Testing (Standardized test). F+ means females scored higher. M+ means 
males scored higher. PA = Peer assessment.



57

On the role of students’ perceptions of assessment:
background characteristics, learning processes and learning outcomes

3

the educational goals are might lead to differences in perceptions about the fitness 
for purpose of certain assessment formats. For example, Iannone and Simpson (2015) 
found that mathematics students differed in their beliefs about which abilities and skills 
are important to be a successful mathematician. This led to differences in perceptions 
about the appropriateness of certain assessment formats. Furthermore, Bartram & Bailey 
(2010) showed that differences in beliefs about educational goals (in general) could be 
attributed to students’ cultural backgrounds. For example, they found that students 
from the United Kingdom were less likely to see written exams as an appropriate assess-
ment format when compared to Indian students, and argued this difference was due to 
whether learning was culturally seen as a co-constructive or reproductive process (see 
also Kember, 2001).

3.3.3.2. Transparency. The transparency criterium is about whether the assessment 
process and criteria are understandable and clear. Results showed that differences in 
students’ perceptions of the transparency of assessment can be caused by students’ 
previous experiences with that assessment format. In three studies, students mentioned 
the ‘newness’ of certain assessment methods, such peer-assessment and self-assessment 
as the reason why they perceived the transparency of these assessments as problem-
atic (Hunt, Koenders, & Gynnild, 2012; Mould, Bray, & Gadbury-Amyot, 2011; Papinczak, 
Young, & Groves, 2007). Thus, student who never experienced a relatively ‘novel’ assess-
ment formats were more likely to perceive the transparency of such an assessment as 
problematic. Furthermore, Reynolds-Keefer (2010) argued that communication between 
students and the teacher about an assessment format may substantially influence 
students’ perceptions of the transparency of assessment. Therefore, differences in how 
comfortable students are with approaching the teacher about assessment might lead to 
differences in these perceptions.

3.3.3.3. Acceptability. Acceptability is described in the framework as stakeholders ap-
proving of the assessment criteria and the assessment process. As this is not a very spe-
cific criteria, it was primarily used as a container for students reporting perceptions that 
certain assessments caused excessive levels of anxiety or stress, which suggests students 
may have problems accepting the assessment. The ‘newness’ of assessment formats was 
again reported most often as causing excessive anxiety and stress (Hassanien, Al-Hayani, 
Abu-Kamer, & Almazrooa, 2013; Mould et al., 2011; Nasir et al., 2014; Ross, MacLachlan, & 
Cleland, 2009; Siddiqui, 2013; Thomas, Raynor, & McKinnon, 2014). Therefore, differences 
between students in their previous experiences with these formats may cause differ-
ences in perceptions of acceptability. It should be noted, though, that acceptability is 
not always problematic for students who experience an assessment format for the first 
time. Students in several of the studies merely requested more practice with the novel 
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assessment format (Hassanien et al., 2013; Siddiqui, 2013), or a better explanation about 
the purpose of the assessment format (Mould et al., 2011).

3.3.3.4. Comparability. This criteria states that assessment should be conducted in a 
consistent and responsible way, with the same conditions, procedure and criteria for 
all students. For peer-assessment and performance-assessment, students’ perceptions 
of comparability may be influenced by the assessor that is assigned to them (Chambers 
et al., 2014; Mulder et al., 2014; Nesbitt, Baird, Canning, Griffin, & Sturrock, 2013). When 
students perceived their assessor as unfit, power-abusing, or biased, they believed 
not all students were fit to assess their peers, and therefore perceived comparability 
of peer-assessment as problematic. Furthermore, several students appeared to deter-
mine their peers’ ability to objectively review by estimating their own capability to do 
so (Kaufman & Schunn, 2011; Mulder et al., 2014; Papinczak et al., 2007). Therefore, for 
peer-assessment, students’ perceptions of comparability may also depend on their own 
self-efficacy to assess their peers.

3.3.3.5. Fairness. The fairness criteria entails that all students should get a fair chance to 
demonstrate their competences. Differences in personal beliefs about what should be 
assessed can lead to differences in perceptions of fairness. For example, mathematics 
students differed in their beliefs about whether memorization of formulas should be 
assessed (Iannone & Simpson, 2011), leading to differences in perceptions of fairness of 
the closed-book exam.

Furthermore, two studies examined students’ perceptions of oral assessments, and 
while overall it was perceived as positively and fair, several students perceived this as 
unfair because of their social anxiety or public speaking anxiety (Thomas et al., 2014; 
Turner, Roberts, Heal, & Wright, 2013). Thus, personal (psychological) differences 
between students may influence their perceptions of fairness of certain assessment 
formats.

In group-assessment, differences between ability of students may also lead to differ-
ing perceptions of fairness. Students with high ability are more likely to perceive group 
assessment as unfair, particularly when they are placed in groups with lower ability 
students, since the grade is typically a reflection of the average ability or performance of 
the group (Smith & Rogers, 2014).

3.3.3.6. Meaningfulness. This criteria implies that assessments should be learning op-
portunities in themselves, for example by generating useful feedback. One factor that 
that could lead to different perceptions of meaningfulness of feedback is students’ 
maturity in dealing with feedback. Murdoch-Eaton and Sargeant (2012) specifically 
studied this factor, and found that students in earlier years had significantly different 
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views of the purpose of feedback when compared to students in later years, which led 
to different perceptions. Younger students were more likely to see feedback as a reas-
surance that standard were met, and expected feedback to tell them what to do. They 
also reacted more emotionally to ‘negative’ feedback and saw value in positive feedback. 
In contrast, older students were more likely to understand that feedback could inform 
their personal development and influence their learning approach. They also valued 
‘negative’ feedback more than positive, because they understood more could be learned 
from this. Similarly, in Dowden, Pittaway, Yost, and McCarthy (2013), one student also 
explained how he matured in dealing with feedback emotions, and came to understand 
that negative feedback is an important part of learning.
Maturation was also found as a factor in peer-assessment, with older students being 
more appreciative of peer feedback when compared to younger students, because they 
had more confidence in their peers and were more likely to see it as a valuable learning 
experience (Rees, Sheard, & Mcpherson, 2002). Mulder et al. (2014) also argued that peer 
assessment may not be suitable for first-year students for similar reasons.

Another reason for differences in perceptions of meaningfulness found was that 
some students were more comfortable than other students in approaching teachers 
or tutors for additional information regarding their feedback when the feedback was 
unclear (Brown, 2007). A good relation between the student and the teacher makes this 
easier (Dowden et al., 2013).

3.4. disCussion

The first research question in this review was about what evidence could be found for 
relations between students’ perceptions of certain aspects of assessment and variables 
relating to students’ learning processes and learning outcomes in higher education. A 
previous review by Struyven et al. (2005) already identified and discussed the relations 
between perceived assessment demands and students’ learning approaches. These 
relations were also found in this review study, and additionally, several other relevant 
related variables were found, which were effort, grades, and self-efficacy.

More specifically, perceptions of the importance and meaningfulness of low-stake 
tests was found to predict students’ effort, and indirectly their grades (James S. Cole et 
al., 2008), and in the context of teacher-student education, it was found that perceptions 
of authenticity and perceptions of the meaningfulness of competence assessments 
could predict students’ self-efficacy for these competences (van Dinther et al., 2014). 
Students’ perceptions of the transparency of peer-assessment was found to be related 
to their grade for the assessment (Chambers et al., 2014).
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Taken together, these findings strengthen the notion that it is beneficial to consider 
students’ perceptions of assessment when investigating or designing assessment pro-
grams, because these perceptions help shape students’ learning processes and learn-
ing outcomes. However, it should also be recognized that the number of studies that 
reported on these relations was relatively low. The context and the variables that were 
investigated also varied widely, therefore it is too early to make generalizations about 
these findings.

Furthermore, the framework that was used in this review showed that there are 
plenty of aspects of students’ perceptions that were not investigated yet in the literature 
(in the context of our first research question), such as acceptability or comparability. 
Future research into students’ perceptions of assessment could benefit from consulting 
a framework such as used in this review to get better content validity on measures of 
students’ perceptions of assessment (i.e. covering all aspects of the concept). On the 
other hand, the results from this review also demonstrated that the used framework 
did not capture all possible aspects of students’ perceptions of assessment either. Most 
notable, the framework did not include any type of ‘enjoyment’ aspect of assessments, 
and neither did it include students’ emotional reactions to assessments. Both were 
found to be important aspects of assessment for students in the investigated studies in 
this review.

For the second research question, which was about factors that contribute to dif-
ferences between students’ perceptions of assessment, both quantitative and qualita-
tive evidence was found. Quantitative evidence primarily showed a lack of significant 
gender and age effects on students’ perceptions of assessment. In studies from other 
related fields, such as perceptions of the learning environment, gender differences were 
sometimes found to be existent (Koul, Roy, & Lerdpornkulrat, 2012; Levy, Den Brok, Wub-
bels, & Brekelmans, 2003). Based on the current results, however, it would seem more 
productive to focus on variables that are known to substantially differ between genders, 
such as test anxiety (Devine, Fawcett, Szűcs, & Dowker, 2012), and to investigate the rela-
tions between these variables and perceptions of assessment. Similarly, experience, such 
as the number of years studied, is a similar (e.g., Murdoch-Eaton & Sargeant, 2012b), yet 
more suitable variable than age for research purposes, while still capturing part of age 
variances.

A relevant relation that was found in the quantitative results was that previous 
experiences with peer-assessment were related to less negative perceptions of this 
assessment format (Wen & Tsai, 2006). Qualitative evidence substantiated this result. 
Several studies reported that the ‘familiarity’ of relatively novel assessment formats, 
such as peer-assessment (e.g., Papinczak et al., 2007) or self-assessment (e.g., Mould, 
Bray, & Gadbury-Amyot, 2011b) had substantial impact on students’ perceptions of 
these assessment, which could be problematic. However, this did not mean students 
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always found new assessment format unacceptable, rather, they implored that more 
practice, or better communication about the purpose and usefulness of the assessment 
format was required (e.g., Hassanien et al., 2013; Mould et al., 2011b). In the literature 
on peer-assessment, students’ wishes for proper explanations, as well as the effective-
ness of training for peer-assessment were also found (Dochy, Segers, & Sluijsmans, 1999; 
Sluijsmans, Brand-Gruwel, & van Merriënboer, 2002).

Several other factors were identified which could explain individual differences in 
students’ perceptions. First, within a single assessment task, students’ experiences 
could differ because they were assigned to different assessors or to different groups (for 
groups assessment). The perceived fairness of assessment, for example, is influenced by 
the assessor that is assigned to the student. And for group assessments, problems with 
free-riding (Strong & Anderson, 1990) and the relative ability of a student compared to 
his group members can also significantly influence their perceptions of fairness.

Other factors that contributed to differences in perceptions could be categorized as 
personal differences between students. For example, for both the transparency and the 
meaningfulness perceptions, it mattered how comfortable students were with approach-
ing the teacher (e.g. Brown, 2007). Students who felt comfortable were more likely to ask 
for clarification about assessments or feedback, thereby improving their perceptions of 
transparency or meaningfulness. Other personal differences were students’ beliefs about 
educational goals (culturally influenced), their beliefs of what should be measured in 
assessments, their maturity in dealing with feedback, their anxiety for public speaking 
(for oral assessments), and their ability. Overall these results show that both contextual 
as well as personal factors, and their interaction can influence how a student perceived 
a certain assessment.

3.4.1. Practical implications
The results from the first research question imply that in addition to students’ learning 
approach (Struyven et al., 2005), students’ perceptions of assessment also influence 
students’ effort (and in extension their grade), as well as their self-efficacy. This high-
lights the importance of taking students’ perceptions of assessment into account for 
educators. While the choice of assessment format and the implementation details of the 
assessment program remain paramount, inquiring students’ perceptions of these assess-
ment is of additional value. Students might, for example, not understand the purpose of 
a certain assessment, or are unclear about the details of the assessment process. These 
issues, regardless of the quality of the assessment, can lead to negative perceptions and 
a diminished learning process. Discussing assessments and their purposes openly with 
students could remedy these issues to some extent.

The results from the second research question showed that there are many factors 
that influence individual students’ perceptions of assessments. These can be personal 
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or contextual factors. This implies that educators assume assessment are perceived 
differently by students, and that assessments programs that work well in one group of 
students do not necessarily work well in a different group of students. The results of 
this review showed several factors that teachers could take into account when trying to 
understand students’ perceptions of assessment (as discussed earlier), such as maturity, 
students’ previous experiences with an assessment format, and students proneness to 
certain anxieties that are related to certain assessment formats.

These factors also give clues on how to improve students’ perceptions. For example, it 
was found that for more ‘immature’ students, negative feedback is more difficult to deal 
with and positive feedback is more appreciated (Murdoch-Eaton & Sargeant, 2012b). 
Feedback messages could be tailored to the maturity of students to avoid excessive 
negative emotions. Another example is that when public speaking anxiety is a problem 
for some students on oral exams, the exams could be more closed, with as little people 
as possible, to prevent anxiety interfering with performance. In any case, it is valuable 
for teachers or course designers to query students’ perceptions of assessment, either 
formally by using questionnaires or informally with open discussions, to detect possible 
problems and student differences, and to track down the root causes of these issues to 
find possible solutions.

3.4.2. Theoretical Implications
This review has strengthened the notion that students’ perceptions of assessment is 
relevant in understanding the link between assessment and student learning. Several 
(additional) relations were found between students’ perceptions of certain aspects of 
assessment and variables related to students’ learning processes or learning outcomes. 
These relations not only showed the relevance of these perceptions, they also showed 
to a certain extent in which way they are relevant. However, due to the relatively low 
number of studies investigating these relations, more research is required to get a more 
complete picture. There are many more different contexts, assessment formats, and 
aspects of perceptions that should be inquired before generalizations about specific 
relations can be made. Additionally, several other important variables that are arguably 
related to students’ perceptions, such as student motivation (Deci & Ryan, 2008) were 
not investigated yet. Future research could focus on that topic.

The second research question has highlighted that differences between students’ per-
ceptions are valuable to explore. As the custom quality appraisal showed, the majority 
of the reviewed publications did not focus on differences between students’ perceptions 
within the same assessment environment. Most often, the focus was on how the major-
ity of students perceived an assessment. Several studies did describe differences in their 
results section, usually in terms of percentages, however, these differences were often 
ignored in the discussion sections, and explanations for these differences were very rare. 
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This is not necessarily a harsh critique of these studies, as the methods of describing their 
results might have fit their research question. Yet, from a critical standpoint, even when 
the number of students who have ‘diverging’ perceptions is relatively low (say 20%), the 
questions could be asked: where do these differences come from? Are they relevant? Are 
the minority of students simply assumed to be wrong? An argument can be made that 
by ignoring these minorities, valuable research information might be lost. Furthermore, 
as the custom quality appraisal showed, many studies did not describe why they focused 
on students’ perceptions, or why they chose to measure certain aspects of perceptions 
of assessment.

Given these results, some recommendations can be made for future research into 
students’ perceptions of assessment, which help to increase the theoretical value of the 
studies. These are: (1) providing an justification why students’ perceptions are measured 
by describing why are these perceptions are relevant, (2) choosing the aspects of per-
ceptions of assessment that are measured with care by consult frameworks such as used 
in this review to check if all relevant aspects for the research question are included, and 
justify these measurements, (3) testing relations between perceptions of assessment 
and other relevant variables (4) acknowledging differences in students’ perceptions, and 
(5) investing the underlying causes for these differences.

Another issues that came to light in this review that there are no generally accepted 
frameworks that are specifically designed for structuring students’ perceptions of 
assessment. While the framework used here (Baartman et al., 2006) was very helpful 
in structuring certain aspects of students’ perceptions, it should be noted that this 
framework was designed by education experts, and was not based on students’ percep-
tions. It unlikely that students view assessments the exact same way as do educational 
experts. Educational research have more nuanced and theoretically based view, while 
students are more likely to have a more pragmatic view and focus on how it affects them 
personally. Indeed, the results showed that a mapping between students’ perceptions 
could and the framework could not always be made. For example, students’ emotional 
reactions to assessment and their enjoyment of assessments was missing. Future re-
search could focus on designing a valid and comprehensive framework for students’ 
perceptions of assessment in higher education. Such a framework could be beneficial in 
future research on the topic, for individual studies, as well as review studies that attempt 
to synthesize findings.

3.4.3. Limitations
One limitation of this review is that the keywords used might not have found all relevant 
publications. In particular, the keyword assessment was used, however, older studies 
might not have used this term, and used test instead. Unfortunately, this keyword is 
used for statistical analyses as well, therefore it is not usable for this purpose. Another 
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possible comment could be that individual aspects of assessments, such as feedback, 
or rubrics were not used as a replacement for assessment. This might have resulted in 
a larger set of studies, however, it is also likely that the vast majority of studies dealing 
with perceptions of feedback also use the term assessment in their studies.

A third limitation is that no traditional quality appraisal and selection was used (with 
the exception of excluding non-validated measured of perceptions for the quantitative 
part of the study). While this type of review (mapping review) does not require a selec-
tion process, it still means that any relevant peer-reviewed publication was included in 
the study, regardless of its quality. Therefore, the trustworthiness of the data that were 
reviewed could be characterized as ‘mixed’, and results should be interpreted with that 
in mind. However, for the purposes of this review, which are more about charting the 
state of the field, this is not necessarily problematic. In fact, including publications that 
might have been excluded by formal quality appraisal offered the chance to state clear 
suggestions for improvements in future research into students’ perceptions of assess-
ment.

To conclude, this review added to our understanding of the relevance of students’ 
perceptions of assessment in relation to student learning, and it highlighted the lack 
of focus on differences between students’ perceptions, exploring what is known about 
these differences and demonstrating the relevance of these findings.
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abstraCt

Previous research demonstrated the relevance of students’ perceptions of assessment 
in students’ learning processes in higher education. However, existing instruments mea-
suring these perceptions were limited in their scope and content validity. In this study, 
we describe the development and validation of an instrument measuring students’ 
perceptions of assessment in higher education courses that can be applied in a broad 
range of contexts. Attention is paid to content validity by consulting existing question-
naires. Factor analyses were performed, and relations to predictor and criteria variables 
were investigated. The results showed that our questionnaire had an underlying factor 
structure with four interpretable factors, which were labelled motivating, fair, engaging, 
and useful feedback. Support for validity was found for the first three factors, but not for 
the useful feedback factor. Theoretical and practical implications are discussed.

This chapter has been submitted in adapted form as:
Vaessen, B. E., van den Beemt, A., Lemmens, L., & den Brok, P. (submitted). Development 
and Validation of an Instrument measuring Students’ Perceptions of Assessment in 
Higher Education Courses
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4.1. introduCtion

Assessment is considered one of the most important aspects of courses in higher 
education, because assessment affects what students learn and how they learn (Gibbs 
& Simpson, 2004). Particularly, it is the student’s perception of assessment that asserts 
this influence (Struyven et al., 2005, see also Chapter 3). Students’ perceptions of an as-
sessment can be defined as “students’ interpretations of certain properties or attributes 
of an assessment”, while assessments can be defined as “planned activities for students 
that are evaluated by teacher(s), peer(s), or a computer program, and that result in a 
grade or similar quantitative measure, in feedback, or both” (Authors, Submitted). So 
far, students’ perceptions of assessment in higher education have been related to their 
learning approach, self-efficacy, and stress and anxiety (Iannone & Simpson, 2012; Marton 
& Säljö, 1976; van Dinther et al., 2014).

Students tend to adjust their learning approach (Marton & Säljö, 2005) to match per-
ceived assessment demands. In particular, students switch to a surface approach easily 
when they believe an assessment requires memorization of factual details (Struyven 
et al., 2005). Van Dinther et al. (2014) found that students’ perceptions of assessment 
authenticity (i.e. similarity to a typical task from the work field) was related to their self-
efficacy. Furthermore, students perceived some formats of assessment as stress induc-
ing, particularly when they had no experience with this format yet (Iannone & Simpson, 
2012).

These results demonstrate the relevance of students’ perceptions of assessment, 
because learning related factors such as learning approach, self-efficacy, and stress 
and anxiety, are in turn related to learning outcomes (e.g., Byrne, Flood, & Willis, 2002; 
Cassady & Johnson, 2002; Pajares, 1996). However, as was argued in Chapter 3, the 
evidence for the relations between students’ perceptions of assessment and learning 
related factors is still fragmented. Furthermore, currently no theoretical or empirically 
based framework for measuring students’ perceptions exists. Most questionnaires used 
in existing research appear to be developed ‘ad hoc’ with a specific type of assessment or 
research goal in mind. Table 4.1 lists instruments that have received some form of valida-
tion such as factor analyses or reliability analyses. This list demonstrates the diversity 
between these instruments.

A comprehensive and valid instrument for measuring students’ perceptions of assess-
ment in courses in higher education would be a step forward to a more coherent line 
of research. The consistent use of such an instrument across research allows for better 
comparison between studies. It would also be useful for educators to have access to a 
generally usable and validated instrument measuring students’ perceptions of assess-
ments, to improve their courses.



Chapter 4

68

This study describes the development and search for validation of such an instru-
ment. In developing this instrument, attention is paid to content validity by consulting 
existing questionnaires measuring students’ perceptions of assessment. These existing 
questionnaires were found in literature used in an earlier review study (see Chapter 3). 
The developed instrument was tested with students, and factor analyses were used 
to investigate possible underlying factors. To find evidence of criterion validity, we 
analyzed the relation between predictor variables composed of several course char-
acteristics (related to assessments in the course) and perception scores, as well as the 

Table 4.1. Publications with (partially) Validated Instruments

Reference Scale(s) measured

(Cassady & Gridley, 2005) Cognitive Test Anxiety; Bodily Symptoms; Perceived Threat 
of Tests

(Chambers et al., 2014) Task Experience; Feedback; Peer Relationships; Process 
Understanding

(Cigdem & Oncu, 2015) Usefulness; Content; Technological Complexity; Behavioral 
Intention

(James S. Cole et al., 2008) Interest; Usefulness; Importance

(Dorman, 2014; Ginns, Prosser, & Barrie, 
2007; Struyven, Dochy, Janssens, & Gielen, 
2008)

Appropriate Assessment

(Fletcher, Meyer, Anderson, Johnston, & 
Rees, 2012)

Assessment… makes institutions accountable; makes 
students accountable; describes improvements in student 
abilities; improves student learning; improves teaching; 
is valid; is irrelevant and bad; is irrelevant and ignored; is 
irrelevant and inaccurate

(Gijbels et al., 2008) Assessment of deep learning levels; Assessment of surface 
learning levels

(Han & Finkelstein, 2013) Engagement; Learning

(Lizzio et al., 2002) Development; Encouragement; Fairness

(Mazotti, O’Brien, Tong, & Hauer, 2011) Validity of evaluation process; Quality of clinical skills 
evaluation; Willingness to provide constructive ⁄ negative 
feedback

(Ritzhaupt, Ndoye, & Parker, 2010; 
Ritzhaupt, Singh, Seyferth, & Dedrick, 2008)

Learning; Support; Assessment; Visibility

(Hiong Sim, Ting Tong, Hong, Vadivelu, & 
Hassan, 2015)

Feedback mechanism; Learning and performance; 
Information on assessment; Assessment system/procedure

(van Dinther et al., 2014) Form authenticity; Task authenticity

(Wade et al., 2012) PTs ability to test what they had learnt in their academic 
studies; PT supports clinical learning; preparing for the PT 
and their approach to revision

(Wen & Tsai, 2006) Positive Attitude (POS); Online Attitude (OAS); 
Understanding and Action (UAS); Negative Attitude (NAS)
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relation between perception scores and criterion variables, such as students’ final grades 
and students’ course evaluations. These relations are also of theoretical interest, because 
they increase our understanding of how students’ perceptions are related to certain 
course characteristics, and how these perceptions are related to learning outcomes and 
course evaluations. The questionnaire developed in this study is useable in any higher 
education course and is aimed at offering good content validity.

In the method section we describe how the existing questionnaires were used to de-
velop a new questionnaire with a focus on content validity. Our research questions can 
be formulated as follows:
1) What is the underlying factor structure of the questionnaire, and how can these factors 

be interpreted?
2) What are the relations between the factor scores for students’ perceptions of assess-

ments and the criterion variables?
3) What are the relations between the course characteristics and the factor scores of 

students’ perceptions of assessments?

Research question 1 evaluates whether the developed questionnaire results in usable 
scales, while research questions 2 and 3 aim at finding evidence for the validity of these 
scales.

4.2. method

The process of developing and analyzing the questionnaire was divided into three 
phases. In the first phase, an initial set of items was constructed, based on an earlier sys-
tematic literature search (see Chapter 3). In the second phase, the initial set of items was 
tested on individual students using a think-aloud protocol, which resulted in a revised 
version. Finally this revised questionnaire was tested on a sample of university students 
to analyze the underlying factor structure. Resulting factor scores were tested against 
several predictor and criterion variables to provide initial validity information.

4.2.1. Phase 1: Item Construction from Literature Search
The goal of this phase was to create a set of questionnaire items that covered all major 
aspects of students’ perceptions of assessment that were found in existing question-
naires. To find existing questionnaires, a systematic search for literature on students’ 
perceptions of assessment in higher education was performed in the ERIC and Web 
of Science databases. The search was limited to peer reviewed journal articles written 
in English, between 1975 and 2016. The keywords for the search process were based 
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on the following: the context of the research should be higher education, the research 
needed to be on assessment, and the research should include students’ perceptions (see 
Table 4.2).

Table 4.2. Keywords used in the query

Requirement Keywords

1. Context is higher education university, universities, “higher education”, engineering, “tertiary 
education”, undergraduate, undergraduates, graduates, graduate

2. Research is about assessment assessment

3. Research includes students’ 
perceptions

“student(‘s) perception(s)”, “student(‘s) conception(s)”, “student(‘s) 
view”, “student(‘s) perspective(s)”, “student(‘s) belief(s)”

Note. For the keywords on students’ perceptions, all combinations with and without additions between 
brackets were included in the query.

During the selection process (see Figure 4.1), publications from ERIC and Web of Science 
were merged, and duplicates were removed, which resulted in 1045 publications. Titles 
and abstracts were scanned for the three inclusion criteria (research on assessment in 
higher education including students’ perceptions of assessment). This resulted in 267 pub-
lications that met the criteria. The full text of these 267 publications were scanned to see 
if they included a questionnaire about students’ perceptions of assessment. Relevant 
questionnaires were found in 72 publications.
The questionnaires from these publications were scanned for useable questionnaire 
items. An item was found useable when it was applicable beyond the specific assessment 
that was investigated, and when it could be reformulated to a simple form consistent 
with our definition of perceptions of assessment (i.e. describing a property or attribute 

Figure 4.1. Flowchart of publication selection process
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of assessment). In total 334 simplified formulations were recorded. These simplified 
formulations were then merged, based on similarity, for example when synonyms were 
used (i.e., “feedback was quick” and “feedback was timely”).

Because a large number of simplified formulations remained, the merged formula-
tions were grouped into categories based on educational research literature. A tree 
structure was chosen for these groups, because this gave a usable overview of all dif-
ferent formulations that were recorded and allowed to group very specific formulation 
under more general formulations. For example, the formulations “assessment is aligned” 
and “assessment is authentic” were grouped under “assessment is valid”. Four main 
categories were defined to shape the first level of this tree. The first two main categories 
were summative function and formative function, based on the most common distinc-
tion made in assessment literature (Black, 2013). Two other main categories were added 
because not all questionnaire items were directly related to the formative or summa-
tive function of assessment. The third main category assessment process was based on 
questionnaire items related to the organization of the assessment process. Finally, the 
fourth main category impact was based on questionnaire items about how assessments 
impacted students. Within these main categories, two levels of specificity were created. 
Figure 4.2 shows the resulting tree, which represents an ordered “inventory” of aspects 
of students’ perceptions of assessment, ranging from general to more specific.

Based on this inventory, an initial set of Likert-style questionnaire items was con-
structed. First, existing questionnaire were considered for each category from the 
second level (validity, reliability etc.) or the third level (authenticity, cheating etc.). In some 
cases, items were adopted literally, and in other cases, items were simplified or modified. 
When no suitable item was found for a category, the authors created one or more. For all 
third level categories, one or more items were collected or created. For the categories at 
the second level, items were collected or created for validity (for example: “The assess-
ments in this course were valuable learning experiences”), reliability, supports learning, 
feedback quality, and organization. Eventually, the initial set consisted of 128 items, of 
which 35 items were alternative notations of other items.

Based on this inventory, an initial set of Likert-style questionnaire items was con-
structed. First, existing questionnaire were considered for each category from the 
second level (validity, reliability etc.) or the third level (authenticity, cheating etc.). In some 
cases, items were adopted literally, and in other cases, items were simplified or modified. 
When no suitable item was found for a category, the authors created one or more. For all 
third level categories, one or more items were collected or created. For the categories on 
the second level, items were collected or created for validity (for example: “The assess-
ments in this course were valuable learning experiences”), reliability, supports learning, 
feedback quality, and organization. Eventually, the initial set consisted of 128 items, of 
which 35 items were alternative notations of other items.
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This initial set was discussed with an assessment expert from the university where 
this research was done. For each category, at most two items were selected for the next 
phase. In some cases, revisions to items were made to improve their readability and 
clarity. This resulted in a set of 75 items for the next phase.

4.2.2. Phase 2: Think-aloud Protocol
In the second phase, the initial set of 75 questionnaire items were tested with individual 
students using a retrospective think-aloud protocol. Students were asked to fill out the 
questionnaire, and next to each item, two additional boxes were provided. In the first 
box, students could indicate with a symbol what they thought about the questionnaire 
item, using the symbols: minus, plus, question mark, and exclamation point. The question 
mark was used to indicate they did not understand the items, and plus and minus sym-
bols to indicate their initial disposition toward the item. It was left up to the students to 
determine the basis of their positive/negative response. The exclamation mark could be 
used if students wanted to comment on an item for a different reason. In the second box, 
students could provide an explanation for placing one of these symbols next to an item.

Each time, after two students participated individually in this protocol, the question-
naire was revised based on student feedback. Questions that were hard to understand 
were improved to clarify them, and for items from the same category (Figure 4.2), the 
best alternative was chosen, and the other(s) were removed, to shorten the question-
naire without losing content validity. Then, the revised version was tested again with 
two other students and this process was repeated until students understood all items, 
and had no negative dispositions to any items. The final version of the questionnaire 
counted 56 items.

4.2.3. Phase 3: Large sample
In the final phase, the 56 items questionnaire was tested with a larger sample. Factor 
and reliability analyses were used to determine whether the questionnaire could be 
summarized in a limited set of understandable factors with adequate reliability.

4.2.3.1. Sample. The questionnaire was sent out to all second and third year bachelor 
students of a university of technology in the Netherlands (N = 2693). In total 519 stu-
dents responded, which is a response rate of 19%. Of these students, 66% was male, 33% 
female, and 1% did not disclose their gender. Age ranged from 18 to 28, with a mean of 
20. For ethnicity, 92% of the students stated they were Dutch, 5% European (non-Dutch), 
0.2% American, 2% Asian, and 1.5% filled out “Other”. The sample was mostly similar to 
the overall population on this university. However, females were somewhat overrepre-
sented, with 33% female in the sample over 25% female in the population. This should 
be taken into account when interpreting the findings of this study.
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4.2.3.2. Procedure. Three versions of the questionnaire were created, each with a small 
difference in the introduction section. In the first version students were asked to pick 
the last “basic course” they finished, in the second the last “major course” they finished, 
and in the third the last “elective course” they finished. These represent the three major 
types of courses the university provides to bachelor students. Basic courses are manda-
tory for every student, while major courses are mandatory and available only for certain 
study programs. Elective courses can be chosen by students based on their interest. 
Students were asked to fill out the questionnaire for the course they picked. The three 
questionnaires were divided equally among the students to ensure all type of courses 
were present in the data.

A routing-item was added to the questionnaire to ask students if they received any 
feedback during the course. Questions related to feedback were only shown when 
students answered the routing-item positively. This was based on observations in the 
think-aloud protocol where students noted afterwards that they had not received any 
feedback in the course. Yet, in the think-aloud protocol, they had filled out the feedback 
items with useless answers (all threes or all fours for example).

The students were sent an email message providing information about the research, 
which was presented as an inquiry into the quality of the university’s assessments. The 
email message included a personal link for each student to access the questionnaire 
that they were assigned to. They were also informed that three respondents would win 
a gift card of substantial value. After three weeks, a reminder email message was sent to 
students that had not yet responded.

4.2.3.3. Measures. Besides the 56 items intended to measure students’ perceptions of as-
sessment in one or more factors, several other items were included in the questionnaire. 
One item was added to measure students’ overall satisfaction with the assessments 
(“Overall, I was satisfied with the assessments in this course”). Another item asked students’ 
final grade (1 to 10) for the course, and finally one item asked how they would evaluate 
the course, also using a scale of 1 to 10. These three items were added as preliminary 
validity checks, because these variables were expected to correlate to students’ percep-
tions of assessment.

Furthermore, to predict students’ perceptions of assessments, several characteris-
tics of courses were recorded. First, the number of assessments in each course were 
recorded. Second, the percentage of the final grade that was determined by interim as-
sessments was recorded. Interim assessments took place during the course, as opposed 
to final exams which took place in the exam weeks after the course. Third, the assessment 
diet (i.e., the mix of assessment methods, see Iannone & Simpson, 2011) was recorded. 
A distinction was made between “exams only”, “assignments only”, and “exams and as-
signments”. Fourth, based on the university course catalog, the difficulty of the course 
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was recorded, which could be “introductory”, “deepening”, or “advanced”. Finally, it was 
recorded whether courses were “obligatory” or not. Basic courses and major courses 
were coded as obligatory, while elective courses were coded “non-obligatory”.

4.2.3.4. Analyses. The main method for performing the exploratory factor analyses on 
the questionnaire was iterative principle axis factoring (PAF). This method operates under 
the common factor model and therefore accounts for measurement errors on the items. 
This is in contrast to the often used principle component analysis (PCA), which operates 
under the component model and assumes no measurement error (Schmitt, 2011). PAF 
is considered a more suitable alternative than PCA for our goal, which is investigating 
whether the questionnaire items are indicators for a limited set of understandable latent 
variables that model students’ perceptions of assessment in courses in higher education 
(see also Costello, 2005). Since items are considered indicators of a latent variable, it 
makes sense to account for measurement errors on the items.

To determine the number of factors that would be extracted by the PAF analyses, 
the scree plot was checked using the elbow criterion, and parallel analyses (PA) were 
performed (O’connor, 2000). With PA, eigenvalues from the analyses on the real data are 
compared with eigenvalues from the same analyses on randomly generated sets of data 
that ‘parallel’ the original dataset in terms of sample size and number of variables. The 
rationale is that when non-random factors actually exist in the real data, their eigenval-
ues will be larger than the eigenvalues generated from the random data. Currently, PA 
is considered one of the most accurate methods for determining the number of factors 
in factor analyses (Schmitt, 2011). It should be noted that the results from PA and the 
elbow criteria were used as a guide, and factor solutions with different number of factors 
were also investigated.

Because questionnaire items about feedback were made optional by a routing ques-
tion (“did you receive any feedback in this course?”) missing values occurred. Participants 
who answered “no” did not see the items about feedback at all. This led to missing values 
on these items for 28% of the participants. Factor analyses were therefore performed 
twice: once on data for participants who filled out the feedback items (feedback set), and 
once on all data (meaning all participants), excluding feedback-items (all data). Second, 
all items had some (additional) missing data. Missing data for individual items ranged 
from 0% to 25%. When using the standard list-wise deleting, only 50% of the data would 
be used for the factor analyses. Therefore, a method for exploratory factor analyses 
with missing data was used (Weaver & Maxwell, 2014). This method uses the estimation 
maximization routine of the Missing Values Analyses add-on from SPSS to estimate a 
correlation matrix using maximum likelihood estimation. This correlation matrix is then 
used as the input for the factor analyses instead of the raw data. This removed a possible 
bias from list-wise exclusions and ensures all available data were used in the analysis.
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For rotation in the factor analyses, the direct oblimin method was used, which al-
lowed the factors to be correlated. This was chosen because we believe it is likely that 
students have a general attitude (positive/negative) towards the course that influences 
their subjective judgements of all aspects of the course, including their perceptions of 
assessment. This would result in correlations between factors.

To determine the reliability of the factors, Cronbach’s alphas were calculated. We also 
checked if the reliability of the factors could be improved be removing one or more 
items from a factor. This was not the case. Support for validity of the resulting factors 
was sought by investigating the relations between the resulting factor scores and sev-
eral additional predictor and criterion variables (see measures section) that should have 
explainable relations. Linear mixed models (multilevel) were used instead of regression 
models, because the measures in this study were clustered in courses. For the predictor 
variables, a 2-level linear mixed model was fitted for each factor score separately, with 
the factor score as dependent variable, and the predictor variables as predictors. For 
the criterion variables, a 2-level linear mixed model for each criterion variable was fitted 
separately, with one of the criterion variables as the dependent variable, and the fac-
tors scores as predictors at the lowest (student) level. The data did not allow to test for 
random slopes within courses, due to many courses having few student responses. The 
method of estimation was Restricted Maximum Likelihood (REML).

4.3. results

4.3.1. Factor Analyses
Factor analyses revealed one ‘tautologous’ factor formed by two items that were more or 
less paraphrasing each other. Tautologous factors should not be considered valid factors 
(Kline, 1994), therefore one of the items was removed before further analyses. The items 
were “The assessments in this course encouraged me to focus on memorizing facts and 
definitions” and “The assessments in this course focused on memorizing facts and details”. 
Originally, these items were intended to have different meanings, however, students 
apparently did not perceive this difference due to similar wording. The second item was 
removed.

Figure 4.3 shows the scree plots for the PAF analyses on the feedback set, and on all 
data (excluding the feedback items). In the first scree-plot (feedback set), the number of 
factors according to the elbow-criterion is 4, and in the second scree plot (all data), the 
elbow criterion suggest 3 factors.

Parallel analyses were performed using SPSS-scripts (O’connor, 2000). Parallel analyses 
were performed on both sets, using both PCA and PAF as extraction method, and using 
random data as well as permutations. For the feedback only set, all analyses indicated 4 
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factors. When all data (all participants) was used, and feedback items were excluded, the 
analyses with PCA suggested 3 factors, while the analyses with PAF suggested 4 factors. 
It should be noted that parallel analyses with PAF tend to indicate more factors than 
warranted (Buja & Eyuboglu, 1992). Taken together, the data supported 4 factors when 
feedback items were included, and 3 items when they were excluded. Solutions with 
different number of factors did not lead to interpretable results.

In table 4.3, the factor loadings are shown for the feedback set with four factors, as 
well as the factor loadings for all data without the feedback items, using three factors. 
Note that most items in table 4.3 are abbreviated version of the original items. Most of 
the factor loadings were similar in both analyses, however, in the second analysis (all 
data), several additional items loaded on the second factor that did not load on that 
factor in the first analysis (feedback set).

Figure 4.3. Scree plots for the PAF analyses on the data with feedback items filled out, and all data excluding 
the feedback items.
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Table 4.3. Factor Loadings for the PAF Analysis on the Feedback-only Group and PAF Analysis on all Data 
excluding Feedback Items, Both using Direct Oblimin Rotation.

Item

Feedback seta All datab

1 2 3 4 1 2 3

(I) encouraged study hard .81 .85

(I) encouraged me to understand .77 .75

(I) encouraged regular study .72 .76

(F) added to knowledge subject matter .67 .67

(S) focus on understanding/insight .62 .61

(F) added to understanding subject matter .61 .61

(S) covered knowledge/skill course .61 .66

(I) increased motivation .60 .57

(F) valuable learning experiences .59 .58

(I) early assessments encouraged preparations .56 .61

(P) appropriate level of difficulty .56 .49

(S) fit well in study program .55 .53

(I) positive impact attention in class .55 .59

(S) accurately measured relevant knowledge/skills .54 .60

(P) were well organized .52 .50

(I) decreased motivation −.51 −.40

(S) relevant for future career .48 .51

(P) materials and resources sufficient .47 .45

(S) were objective .47 .46

(S) good match with course content .45 .48

(I) made anxious .66 .66

(S) tested more difficult things than taught .60 .59

(I) negative emotions .51 .51

(P) sufficient time was given −.50 −.56

(I) gave confidence −.46 −.43

(S) you need luck to pass .44

(P) feedback too late to be useful .41

(P) clear what was expected −.49

(P) expectations reasonable −.55

(S) focus on creativity .67 .70

(I) increased interaction classmates .58 .66

(I) positive emotions .53 .51

(P) enjoyable .51 .52

(F) contributed to professional skill development .45 .52

(P) interesting .41 .42
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Table 4.3. Factor Loadings for the PAF Analysis on the Feedback-only Group and PAF Analysis on all Data 
excluding Feedback Items, Both using Direct Oblimin Rotation. (continued)

Item

Feedback seta All datab

1 2 3 4 1 2 3

(F) feedback helped improve assignment .74

(F) feedback showed how to improve assignment .73

(F) feedback helped understand expectations .69

(F) feedback appropriate level of detail .64

(F) feedback showed what to do to improve grades .63

(F) feedback ident strength/weakness .63

(F) feedback good balance criticism/praise .59

(F) feedback related to criteria .56

(F) feedback helped focus on important things .49

(F) enough feedback .45

(S) focus on problem solving/critical thinking

(I) encouraged memorizing

(I) increased interaction teacher

(F) I probably forget everything

(F) early showed studying hard enough

(P) well informed about assessment

(P) too much time spent on assessment

(F) early assessment helped to do better

(S) combat plagiarism

(S) easy to cheat

(F) feedback easy to understand

Note. Items are abbreviated. Absolute factor loadings less than .40 are omitted for clarity.
a Based on data from participants who answered ‘yes’ to the feedback routing question
b Based on data from all participants, feedback items excluded
(S) = item based on ‘summative function’ category
(F) = item based on ‘formative function’ category
(P) = item based on ‘assessment process’ category
(I) = item based on ‘impact’ category

4.3.1.1. Factor 1: Motivating. In the first factor, eleven items, including the highest load-
ings items, could be interpreted as the assessments being motivating for students (e.g., 
“encouraged study hard”, and “increased motivation”). Furthermore, there were also seven 
items that were related to validity and alignment of the assessments, such as “focus on 
understanding/insight”, and “covered knowledge/skill course”, and two items (“were well 
organized” and “materials and resources sufficient”) that were related to the organization 
of the assessments. We believe that motivating is the most significant theme, because 
these included the highest loading items and this theme is likely what matters most to 
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students. Therefore, we interpreted this factor as students’ perceptions of how motivat-
ing the assessments were. The validity/alignment and the organization of the assess-
ment can then be interpreted as prerequisites for the assessments to be motivating. The 
reliability of this factor is ‘excellent’ with Cronbach’s α = .94.

4.3.1.2. Factor 2: Fair. For the second factor, the analyses for the feedback-only group 
resulted in five items with factor loadings greater than 0.4, while the analyses on all 
data resulted in nine items with factor loadings greater than 0.4. Since the additional 
four items seemed to fit the same theme as the first five items, we decided to include 
these items in the factor. This factor can be interpreted as the perceived unfairness of the 
assessment. That is, most items in this factor are related to something negative and un-
expected happening during the assessments, which resulted in negative emotions such 
as anxiety. We chose to reverse the factor loading and interpret the factor as fair instead 
of unfair to simplify interpretations of analyses involving this factor. The reliability of this 
factor was good with Cronbach’s α = .84.

4.3.1.3. Factor 3: Engaging. In this factor, the three items that were most specific involved 
a focus on creativity, increased interaction with classmates, and a contribution to profes-
sional skill development, while three less specific items referred to generally positive 
aspects of assessment, which were the assessments being enjoyable, interesting and 
triggering positive emotions. These items together suggest this factor measures how 
engaging the assessment was.

It could also be argued that the three more specific items in this factor distinguish 
between creative group assignments and more conventional assessments such as 
examinations, therefore, it is expected that students score higher on these factors in 
courses with group assignments. The reliability of this factor was acceptable with Cron-
bach’s α = .79.

4.3.1.4. Factor 4: Useful Feedback. The fourth factor contained almost all items about 
feedback that were shown when the routing question about receiving feedback in the 
course was answered with ‘yes’. Apparently, in this questionnaire, students did not dif-
ferentiate much between different aspects about feedback, therefore this factor is best 
interpreted as a general perception of useful feedback. The reliability of this factor was 
good with Cronbach’s α = .88.

4.3.2. Descriptive Statistics
Table 4.4 shows descriptive statistics for the four factors scores, which were calculated 
using mean scores of the items loading on the factors on all data. The table also shows 
descriptive statistic for the criterion variables. The correlations in Table 4.5 show that 
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the four factors as expected are significantly positively correlated with all three criterion 
variables and with each other.

Table 4.4. Descriptive Statistics for the four Factors and Criterion Variables

Measure N M SD Min Max

Motivating 518 3.58 0.69 1.30 4.85

Fair 518 3.56 0.70 1.11 5.00

Engaging 518 3.27 0.79 1.00 5.00

Useful Feedback 509 3.42 0.83 1.00 5.00

Overall Satisfaction 516 3.59 1.07 1.00 5.00

(Expected) Grade 511 7.46 1.21 1.00 10.00

Course Evaluation 516 7.09 1.55 1.00 10.00

Table 4.5. Correlations for the four Factors and Criterion Variables

Variable 1 2 3 4 5 6

1. Motivating –

2. Fair .61** –

3. Engaging .52** .45** –

4. Useful Feedback .48** .52** .48** –

5. Overall Satisfaction .70** .68** .47** .47** –

6. (Expected) Grade .25** .41** .24** .21** .36** –

7. Course Evaluation .77** .63** .51** .44** .66** .40**

** p < 0.01

4.3.3. Relations to Predictor Variables
Four two-level linear mixed models were fitted to analyze whether course characteristics 
could predict students’ perceptions of assessment. These models were fitted separately 
for each factor of students’ perceptions. First, for each factor, a null model was tested, 
then student characteristics (age and gender) were added as covariates, then course 
characteristics were added as predictors, and finally several interactions between course 
characteristics were added. All interval predictors (age, assessment count, and interim 
percentage) were standardized to increase the interpretability of the interaction effects. 
The null model of the useful feedback showed no significant variance at the course level 
(ICC was 0.08), therefore no further models were tested for this factor.

Table 4.6 trough Table 4.8 show the results of these analyses. Non-significant predic-
tors were removed from the model, with the exception of the covariates. Models with 
no significant predictors were omitted as well. For the motivating factor, the ICC was .29. 
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No main effects were found for course characteristics, however, an interaction effect was 
found for course level with assessment count. This interaction indicated that for introduc-
tory courses, the amount of assessments had a negative relation to the motivating score, 
while in advanced courses, the amount of assessments was positively related to the 
motivating score. For deepening courses (intermediate), the relation was around zero.

For the fair factor, the ICC was 0.24. No main effects were found for course charac-
teristics, however, an interaction effect was found for assessment diet with assessment 
count. This interaction effects showed that for courses with exams only, the amount of 
assessments had a positive relation with the fair factor, while there was zero or a slightly 
negative relation in courses with a combination of exams and assignments or assign-
ments only.

Table 4.6. Estimation of Fixed and Random Effects, Variance Components, Explained Variance, and −2 Log 
Likelihood for three Linear Mixed Models for the Dependent Variable Motivating, using Student and Course 
Level Predictors

Parameter M0 M1 M2

B (SE) B (SE) B (SE)

Fixed Effects

Intercept 3.70 (0.05)***  3.67 (0.06)***  3.87 (0.10)***

Gender (Male)a  0.04 (0.06)  0.03 (0.06)

Age –0.04 (0.03) –0.04 (0.03)

Course Levelb

Introductory –0.26 (0.12)*

Deepening –0.19 (0.12)

Assessment Count  0.18 (0.08)*

Assessment Count x Course Levelb

Introductory –0.38 (0.13)**

Deepening –0.18 (0.12)

Random Parameters SS (SE) SS (SE) SS (SE)

σ2
e (student) 0.31 (0.02)***  0.31 (0.02)***  0.32 (0.02)***

σ2
u0 (course) 0.13 (0.03)***  0.12 (0.03)***  0.10 (0.03)**

Explained Variance

R2 (student) –1% –1%

R2 (course)  7% 14%

R2 Total  1%  3%

–  2LL 963 955 946
a Reference category is Female
b Reference category is ‘Advanced’
* p < .05
** p < .01
*** p < .001
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For the engaging factor, the ICC was 0.25. A main fixed effect for assessment diet was 
found. Courses with exams only scored lowest on the engaging factors, followed by 
courses with a mix of exams and assignments. Courses with assignments only scored 
highest. No interaction effects were found.

Table 4.7. Estimation of Fixed and Random Effects, Variance Components, Explained Variance, and −2 Log 
Likelihood for three Linear Mixed Models for the Dependent Variable Fair, using Student and Course Level 
Predictors

Parameter M0 M1 M2

Fixed Effects B (SE) B (SE) B (SE)

Intercept 3.61 (0.05)***  3.54 (0.06)***  3.54 (0.08)***

Gender (Male)a  0.14 (0.06)*  0.13 (0.06)*

Age –0.06 (0.03) –0.07 (0.03)*

Assessment Count –0.07 (0.09)

Assessment Dietb

–  Exams Only  0.40 (0.16)*

–  Assignments Only –0.08 (0.14)

Assessment Diet x Assessment Countb

–  Exams Only  0.41 (0.15)**

–  Assignments Only –0.07 (0.14)*

Random Parameters SS (SE) SS (SE) SS (SE)

σ2
e (student) 0.38 (0.03)***  0.38 (0.03)  0.39 (0.03)

σ2
u0 (course) 0.12 (0.03)***  0.12 (0.03)  0.09 (0.03)

Explained Variance

R2 (student)  1% –2%

R2 (course)  4% 22%

R2 Total  1%  4%

–  2LL 1054 1038 1027
a Reference category is Female
b Reference category is ‘Exams and Assignments’
* p < .05
** p < .01
*** p < .001

4.3.4. Relations to Criterion Variables
To further investigate the relation between factor scores and the criterion variables, 
the results of the linear mixed models are shown in Table 4.9. For each model, one of 
the criterion variables (Overall satisfaction, Final Grade, Course Evaluation) were used 
as dependent variable, while the 4 factor scores were used as predictors at the student 
level. For all three criterion variables, significant variance was found at the course level, 
with ICC for Overall Satisfaction = 0.27, ICC for Final Grade = 0.14, and ICC for Course 
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Evaluation = 0.32, supporting the use of multi-level models. In all models, the predictors 
were able to predict a significant amount of variance.

Several perception scores could predict criterion variables as expected, with positive 
relations between most factor scores and the criterion variables. However, there were 
some unexpected findings in the results of these models. First, the perception of useful 
feedback was not a significant predictor for any of the criterion variables. Given the im-
portance that is attributed to feedback in the formative feedback literature (e.g., Nicol & 
Macfarlane‐Dick, 2006), it was expected that useful feedback would significantly predict 
all three measures. Second, engaging was not a predictor of overall satisfaction, which 
was unexpected because this factor included several items related to a positive view 
on the assessments. Finally, it was expected that motivating would predict (expected) 
grade, because when students perceive the assessments has motivated them, this 
should be reflected in their grades. However, this was not the case.

Table 4.8. Estimation of Fixed and Random Effects, Variance Components, Explained Variance, and −2 Log 
Likelihood for three Linear Mixed Models for the Dependent Variable Engaging, using Student and Course 
Level Predictors

Parameter M0 M1 M2

Fixed Effects B (SE) B (SE) B (SE)

Intercept 3.32 (0.05)***  3.22 (0.07)***  3.23 (0.08)***

Gender (Male)a  0.17 (0.07)*  0.15 (0.07)*

Age –0.07 (0.04) –0.06 (0.03)

Assessment Dietb

–  Exams Only –0.29 (0.11)*

–  Assignments Only  0.53 (0.15)**

Random Parameters SS (SE) SS (SE) SS (SE)

σ2
e (student) 0.50 (0.04)***  0.50 (0.04)***  0.50 (0.04)***

σ2
u0 (course) 0.17 (0.05)**  0.15 (0.05)**  0.10 (0.04)

Explained Variance

R2 (student)  0%

R2 (course)  4%

R2 Total  1%

–  2LL 1199 1178 1143
a Reference category is Female
b Reference category is ‘Exams and Assignments’
* p < .05
** p < .01
*** p < .001
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4.4. disCussion

The aim of this research was to develop and investigate the usability and validity of a 
questionnaire to measure students’ perceptions of assessments within higher educa-
tion courses. First, we provide a brief answer to our research questions. Then follows a 
discussion of the relations between assessment properties, factors scores for students’ 
perceptions of assessment, and the criterion variables. Finally, the limitations of this 
study are addressed.

To answer our first research question, the results of the factor analyses showed that 
our questionnaire had an underlying factor structure with three or four interpretable 
factors, depending on whether items about feedback were included. The first factor 
appeared to measure whether students perceived the assessments in the course as mo-
tivating. The second factor was interpreted as fair, measuring whether students believed 
the assessments were fair in terms of the expectations being clear and reasonable. The 

Table 4.9. Estimation of Fixed and Random Effects, Variance Components, Explained Variance, and −2 Log 
Likelihood for three Linear Mixed Models for the Dependent Variables Overall Satisfied, Final Grade, and 
Course Evaluation, using Factor Scores as Level-1 Predictors

Overall Satisfied Final Grade Course Evaluation

M1 M2 M1 M2 M1 M2

Fixed Effects

B (SE) B (SE) B (SE) B (SE) B (SE) B (SE)

Intercept 3.71 (0.07) –1.08 (0.23) 7.36 (0.08)  5.00 (0.37) 7.26 (0.11)  0.55 (0.32)

Motivating  0.60 (0.08)*** –0.13(0.12)  1.13 (0.10) ***

Fair  0.53 (0.07)***  0.52 (0.10)***  0.50 (0.09)***

Engaging  0.08 (0.06)  0.21 (0.09)*  0.30 (0.78) ***

Useful Feedback  0.11 (0.07)  0.06 (0.11) –0.06 (0.09)

Random Parameters

SS (SE) SS (SE) SS (SE) SS (SE) SS (SE) SS (SE)

σ2
e (student) 0.83 (0.06)  0.45 (0.04) 1.28 (0.09)  0.98 (0.08) 1.61 (0.11)  0.69 (0.06) ***

σ2
u0 (course) 0.31 (0.08)  0.01 (0.02) 0.21 (0.08)  0.18 (0.08) 0.77 (0.18)  0.14 (0.07) *

Explained Variance

R2 (student) 45% 23% 57%

R2 (course) 96% 14% 81%

Total R2 59% 22% 65%

–  2*LL 1458.03 882.64 1627.85 1131.38 1817.34 1014.64

M1 = null model
M2 = model with student level predictors
* p < .05
*** p < 0.001
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third factor was interpreted as engaging, and measured whether students found the as-
sessments interactive, enjoyable and interesting. The fourth factor exclusively contained 
items relating to feedback, and was therefore interpreted as useful feedback. It should 
be noted that the structure of these factors deviated from the initial grouping of items. 
Students appear to look at assessment differently than the authors had conceived based 
on theory. Emotions and personal meaning appear to shape students’ perceptions of 
assessments. Educators could use these student perception factors as an alternative 
perspective when designing or analyzing their assessments.

For the second research question, we investigated whether the relations between the 
factor scores and the criterion variables showed support for the validity of the factors. 
The results showed support for criterion validity of the first three factors (motivating, 
fair, and engaging), because relevant and explainable relations between the factor 
scores and criterion variables were found. However, no support for criterion validity was 
found for the fourth factor useful feedback. It is unlikely that the perceived quality of 
feedback is irrelevant to students (Hattie, 2008; Hattie & Timperley, 2007), therefore it is 
possible there was a problem in the measurement of this factor. An explanation might 
be that students had varying interpretations about what is considered feedback. For 
example, some students may have included informal feedback by teachers and tutors 
during instruction hours, while other students only considered formal feedback. In fu-
ture research using this questionnaire it would be advisable to communicate to students 
clearly what is meant by feedback.

For the third research question, we studied the relations between several characteris-
tics of the course and the factor scores, to find out whether these relations show support 
for the validity of the factors. These results showed support for the first three factors, as 
relevant relation between course characteristics and students’ perceptions were found. 
However, support for validity of the fourth factor was again missing.

The analyses of relations between factor scores and the three criterion variables 
showed support for convergent validity for the factors motivating, fair, and engaging, 
however, there were some results that should be discussed. First, motivating and fair 
were significant predictors of overall satisfaction, while engaging was not. This indicates 
that aspects such as interactivity, enjoyment, and authenticity are not required for stu-
dents to be satisfied with assessments, as long as assessments motivate them to learn 
and are fair. Furthermore, for students’ final grades, only fair was a significant predictor. It 
was expected that motivating was also a predictor of final grade because the motivation 
from the assessment should be reflected in the final grade. We currently have no reason-
able explanation for this result. Future research should examine replication of this result.

The relation between perceptions of fairness and final grade could be explained in 
two ways. First, unexpected low grades could have lead students to perceive the as-
sessments were unfair, and second, perceptions (expectations) of unfair assessments 
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during the course may have lowered the effectiveness of the learning process during the 
course, leading to lower grades. Since we measured students’ perceptions of assessment 
only at the end of the course, we do not know which interpretation is accurate to what 
extent. Future research could investigate this topic.

The analyses of relations between course characteristics and factor scores showed 
support for the validity for the factors motivating, fair, and engaging. For the motivating 
factor, the number of assessment in a course was a predictor of the motivating score, 
but only when the level of the course was taken into account. For the ‘introductory’ level 
courses, the model showed a negative relation, while for ‘advanced’ level courses, the 
relation was positive. This could indicate that in ‘introductory’ courses, students may 
perceive interim assessments more as a nuisance than a motivator. In advanced courses, 
however, more assessments may be welcomed because they provide the necessary 
extrinsic motivation for students to keep up with the materials. Based on this finding, 
teachers are advised to consider the difficulty of their course when deciding on the 
number of assessments. It should be noted that only second and third year students 
were included in the sample. A previous internal research at this university showed that 
students in general valued multiple assessment, including those in introductory courses 
(Graham, 2015). Therefore, for first year students, perceptions could be different.

For the fair factor, the number of assessments was also a predictor, however, only 
when the assessment diet was taken into account. The results suggested that the num-
ber of assessments was only important when all assessments were exams. This makes 
sense, because for assessments to be perceived as fair, students need to know what 
is expected of them. In a situation with, for example, only one exam at the end of the 
course, it is understandable that students are unclear about the expectations. Interim 
exams can alleviate this problem somewhat by showing students what is expected of 
them during the course. With assignments on the other hand, students work on them 
during the course, receive feedback, and can ask for guidance from teacher and tutors 
before they are formally assessed. Therefore, the number of formal assessments are 
less important with assignments for students’ perceptions of fairness. Based on these 
results, teachers are advised to use multiple interim exams when the course primarily 
relies on exams to alleviate perceived unfairness by students. With assignments, formal 
interim assessments are less important, as long as students receive proper guidance and 
feedback.

The findings for predicting the engaging factor scores were not surprising, with 
courses with more assignments scoring higher. In short, assignments were generally 
perceived as more engaging than exams.

A limitation for this instrument in its current form is that it asks student to aggregate 
their perceptions about assessments within a course. When courses have multiple types 
of assessments, this may be difficult for students. Some confusion about this issue was 
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voiced by students during the think aloud protocol, and instructions about aggregating 
perceptions were added to the start of the questionnaire. However, it remains unclear 
how students do this, and whether all students use the same approach. One option 
to avoid this would be to repeat all items for all (type of ) assessments in the course, 
however, because of the length of the pilot questionnaire, this was not feasible in this 
study. Also, in this study, we were not aware beforehand which course students would 
pick when they filled out the form. When this instrument is used for a single course in 
future research, it might be feasible to have students answer the items multiple times, 
once for each (type of ) assessment in the course.

Another limitation is sample size. While the initial group of students seemed very large 
(N = 2693), and students could win significant material awards by filling out the form, 
the final sample was smaller than anticipated (N = 519). Furthermore, it was unclear how 
many different courses students would choose, and whether there would be enough 
students within each course. Unfortunately, of the 141 courses picked by students, only 
23 courses contained 5 or more observations, and for 72 courses, only 1 observation was 
available. Three groups had more than 25 observations. It is difficult to determine how 
accurate the multilevel models are in this study. Simulation studies such as (Maas & Hox, 
2005) found that “standard errors of the second-level variances are estimated too small 
when the number of groups is substantially lower than 100”. However, their simulations 
do not cover situations where many groups only have one measurement. Regardless, 
the sample size was more than sufficient for the main analyses of this research, which are 
the factor analyses. With the relative high ratio of items per factor, the sample size would 
even be sufficient when communalities are low (Mundfrom, Shaw, & Ke, 2005).

To conclude, this study resulted in a usable questionnaire measuring four factors of 
students’ perceptions of assessments within a university course. The questionnaire can 
be used for research purposes, such as investigating students’ perceptions in relation to 
students’ learning processes, as well as for practical reasons such as improving a course 
design by detecting possible problems or strengths in the assessments of the course as 
perceived by students.
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abstraCt

This study investigated the relation between students’ autonomous motivation for a 
higher education course, and students’ perceptions of assessments within this course. 
To study this relation, 25 students were interviewed about their perceptions of assess-
ment in a course at a technical university. Based on measurements of autonomous 
motivation for the course, students were assigned to a low, medium, or high motivation 
group. Students’ perceptions of several aspects of assessments (fair, motivating, engag-
ing, feedback) were analyzed, using a constant comparative method, to find differences 
between these groups. The results showed a general trend where students with higher 
autonomous motivation more often expressed positive perceptions, and less often 
negative perceptions of assessment, compared to students with lower autonomous 
motivation. Furthermore, for three aspects (fair, motivating, and feedback), there was 
a difference in the reasoning students used to form these perceptions. Results are dis-
cussed, and implication and directions for future research are provided.

This chapter has been submitted in adapted form as:
Vaessen, B. E., van den Beemt, A., Lemmens, L., & den Brok, P. (submitted). Autonomous 
Motivation and Perceptions of Assessment in Higher Education Courses
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5.1. introduCtion

In higher education, educators are continuously seeking to improve their study pro-
grams to meet changing societal demands such as twenty-first century skills (Binkley et 
al., 2014; David Boud, 2010). Assessment is often considered a prime candidate for these 
improvements because assessment ultimately defines what students are certified for, 
and because it is believed that ‘assessment drives learning’ (Biggs, 2003; Gibbs, 2006). 
For example, it was found that students tend to adjust their learning approach to the 
perceived assessment demands (Struyven et al., 2005).

However, Joughin (2009) argues that the notion that assessment drives students’ 
learning is “problematic” (p.13), because it lacks the clear empirical support which is 
often attributed to it. For example, the evidence that students listen for, or seek ‘cues’ 
about upcoming assessments comes from a limited context (Becker, 2017). This means 
generalizability to different contexts is questionable. Furthermore, empirical support for 
the relation between assessment and students’ learning approaches is rather one-sided, 
as it seems much easier to stimulate a surface approach than a deep approach (Gijbels et 
al., 2008; Struyven et al., 2005). Attempts to elicit deep learning approaches by changing 
the learning environment have sometimes even resulted in the opposite effect of what 
was expected (e.g. Segers, Nijhuis, & Gijselaers, 2006).

Therefore, it can be argued that the relation between assessment and students’ learn-
ing processes is not straightforward, and it may differ between contexts and students. 
One reason for this complexity is that perceptions of assessments can differ between 
students who share educational contexts (see Chapter 3). These differences in percep-
tions can in turn influence other aspects of students’ learning processes, such as stu-
dents’ self-efficacy (van Dinther et al., 2014) or motivation (see Chapter 2). For example, 
it was found that students’ perceptions of the authenticity of assessment in a student 
teacher program was related to their self-efficacy for competence as a student teacher. 
As perceptions of authenticity can differ for students, so will the impact on their self-
efficacy differ. Also, perceptions of negative effects of frequent assessment were found 
to influenced students’ intrinsic motivation for the course (Chapter 2).

It is likely that the relation between students’ perceptions of assessment and learn-
ing process related aspects is reciprocal. While students’ perceptions of assessment can 
influence certain aspects of their learning process, such as motivation, in turn, these 
same aspects may also influence students’ perceptions of assessment. Currently, this re-
lation is not yet well understood. More understanding about this relation might help the 
design of assessments that elicit appropriate learning processes for certain groups of 
students in certain contexts. The goal of this study is to contribute to this knowledge by 
investigating how groups of students with different motivations perceive assessments 
differently within the same course.
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In this study, motivation is conceptualized according to Self-determination theory 
(Deci & Ryan, 2008). In self-determination theory (SDT), human motivations for perform-
ing activities are placed on a continuum of self-determination, with on the one side 
intrinsic motivation, and on the other side extrinsic motivation. Intrinsic motivation 
implies an activity is performed because the activity is experienced as interesting or fun, 
while extrinsic motivation implies that an activity is performed to obtain an external 
reward or avoid a punishment. In between these two extremes, SDT also commonly 
distinguishes two other forms of motivation, which are named identified and introjected 
motivation. Identified motivation implies that an activity is performed because the 
value of performing the activity is accepted, while introjected motivation implies that 
an activity is performed because of perceived (internalized) social pressure.

To simplify these distinctions, the terms autonomous and controlled motivation are 
often used. Intrinsic and identified motivation are part of autonomous motivation, and 
introjected and extrinsic motivation are part of controlled motivation. The main differ-
ence between autonomous and controlled motivation is that the perceived locus of 
causality is experienced as internal for autonomous motivation, while it is perceived as 
external for controlled motivation. In other words, the reasons for performing an activ-
ity come from within the self for autonomous motivation, while they come from the 
outside world for controlled motivation.

In the present study, we focus on students’ autonomous motivation for exerting effort 
in the course that was investigated. Controlled motivation was not the focus, because 
an earlier study found only very weak relations between controlled motivation and 
(quantitative measures of ) perceptions of assessment (Authors, Experiments, Submit-
ted). Furthermore, a focus on controlled motivation for exerting effort for a course may 
arguably be problematic because the courses investigated in the present study were 
obligatory for the vast majority of students. In simplified terms, autonomous motiva-
tion as conceptualized in this study measures to what extend students exert effort in a 
course because they find it fun, interesting, or relevant.

For students’ perceptions of assessment, there is currently no accepted definition. For 
assessment itself, definitions widely vary and are still changing (Joughin, 2009). To fit the 
practical context for this research we define assessments as planned student activities 
during a course in higher education that are formally evaluated. Students’ perceptions 
of assessment are defined here as students’ interpretations of certain properties or at-
tributes of an assessment. In this study, these properties and attributes of assessments 
that were discussed with participants were derived from the questionnaire develop-
ment study for measuring students’ perceptions of assessment within a course in higher 
education in Chapter 4. In this questionnaire, four aspects were measured, named mo-
tivating, fair, engaging, and useful feedback. These four aspects were used as starting 
point for the current study. The motivating aspect is about whether students think 
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assessments encourage them to study regularly and understand the course materials. 
The fair aspect is about whether students think the expectations of the assessments are 
clear and reasonable, and that no negative emotions are involved. The engaging aspect 
refers to whether students believe the assessments are fun and interesting, and the use-
ful feedback aspects is about whether the feedback on the assessments seems useful, 
for example by showing what is expected, or by identifying strengths and weaknesses.

The research question is as follows:

How do students in three motivation groups (low, medium and high autonomous mo-
tivation) differ in their perceptions (in terms of motivating, fair, engaging, and useful 
feedback) of course assessments?

5.2. materials and methods

5.2.1. Context, Participants and Grouping
Qualitative data was collected from 25 students who previously participated in a quan-
titative research carried out in two courses over two years at a technical university in 
the Netherlands (see Chapter 6). Participants were selected to represent a wide variety 
of motivations. Both courses (Course A and Course B) were from the faculty of Industrial 
Engineering and were related to analyzing business related concepts using computer 
programs. Course A revolved around one group project that was performed in groups 
of three to four students. The goal of this project was to analyze and improve the perfor-
mance of business processes (e.g., throughput time) by using discrete event simulation. 
A report on this simulation was graded, and halfway through the course, an in-between 
assessment with feedback was given. In the first year, the in-between assessment 
counted for 40% of the grade, while in the second year, the in-between assessment did 
not count. There were weekly regular classes and ‘instruction classes’ where students 
could receive help and feedback on their project.

In Course B, students learned how to model business processes and business data 
and were introduced to the basic principles of business information systems in practice. 
This course had a theoretical part, which was assessed using multiple choice questions 
in the final exam, and a practical part, where students finished two projects in groups of 
four. In the first project, students designed data models using UML, and in the second 
project, students designed and analyzed executable process models in BPMN (Business 
Process Model and Notation) and classical Petri nets. In the final exam, students also had 
to do similar assignments as the projects, only this time on their own, and on paper. The 
projects each counted for 15% of the final grade, and the exam counted for 70%.
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To answer the research question, students were assigned to one of three motiva-
tion groups (low, medium, and high autonomous motivation). Students’ autonomous 
motivation was measured with a shortened version of the academic self-regulation 
scale (Vansteenkiste, Sierens, Soenens, Luyckx, & Lens, 2009). This instrument measures 
motivation according to the Self-determination theory (Deci & Ryan, 2008) using four 
scales (intrinsic motivation, identified motivation, introjected motivation, and extrinsic 
motivation). Autonomous motivation is calculated as the mean of the scales intrinsic 
motivation and internalized motivation. The reliabilities (calculated separately for each 
year) for intrinsic motivation were good (α1=.85) and acceptable (α2=.74), and reliabilities 
for identified motivation were acceptable (α1=.74) and questionable (α2=.60).

The students were assigned to one of the motivation groups based on their Z-score 
(standardized value) for autonomous motivation. The calculations of the Z-scores were 
based on all students from the quantitative study (n = 450). Students were assigned 
to the low-motivation group when their Z-score on autonomous motivation was less 
than −1, to the high-motivation group when it was larger than 1, and the medium-
motivation group when it was between −1 and 1. These Z-scores cut-offs corresponded 
to absolute scores of lower than 3 for the low-motivation group, higher than 4 for the 

Table 5.1. Summary of Student Characteristics in the Motivation Groups

Group N Course Gender Major(s) Year Ethnicity Grade

Low 4 1 x Course 
A
3 x Course 
B

1x Female
3x Male

1 x IE
1 x EE
1 x ME
1 x CE

3x Year 1
1x Year 5

4x Dutch 1 x fail
2 x pass
1 x good

Medium 14 7 x Course 
A
7 x Course 
B

9 x Female
5 x Male

13 x IE
1 x ESN

6 x Year 1
6 x Year 3
1 x Year 4
1 x ?

13 x Dutch
1 x European

11 x pass
3 x good

High 7 5 x Course 
A
2 x Course 
B

4 x Female
3 x Male

7 x IE 2 x Year 1
2 x Year 2
2 x Year 3
1 x Year 4

7 x Dutch 6 x pass
1 x good

Total 25 13 x Course 
A
12 x Course 
B

14 x Female
11 x Male

21 x IE
1 x EE
1 x ME
1 x CE
1 x ESN

11 x 
Year1
2 x Year 2
8 x Year 3
2 x Year 4
1 x Year 5
1 x ?

24 x Dutch
1 x European

1 x fail
19 x pass
5 x good

Note. IE = Industrial Engineering, EE = Electrical Engineering, ME = Mechanical Engineering, CE = Chemical 
Engineering, ESN = international student from the Erasmus Student Network. Fail means grade < 5.5, pass 
means grade >= 5.5 and grade <=7, good means grade > 7. Ethnicity European means non-Dutch Euro-
pean. The ? on Year = study year unknown for international student.
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high-motivation group, and from 3 to 4 (inclusive) for the medium-motivation group, on 
a scale of 1 to 5, with 3 as ‘neutral’. Based on this, four students were assigned to the low-
motivation group, 14 students to the medium-motivation group, and seven students to 
the high-motivation group. Table 5.1 shows a summary of recorded characteristics of the 
students in these groups.

5.2.2. Procedure
The participants were selected from a larger group of students who filled out a ques-
tionnaire about their perception of assessment in a course. This questionnaire also 
measured their motivation, self-efficacy and learning approach for that course. Based 
on their questionnaire results, students were purposely sampled to cover a wide range 
of values on the variables motivation, self-efficacy, and learning-approach. For each vari-
able, students who scored high, low or medium were invited for interviews.

These students were invited for an interview with the first author by email soon after 
they finished the course. One student requested to do the interview via a video-call, and 
this request was accepted. The interviews were between 16 minutes and 51 minutes 
long, with an average of 31 minutes. A semi-structured interview process was used. The 
interviews were structured in three parts, which were student background, course experi-
ence, and perceptions of assessments. In the student background part, the interviewer 
asked details about the students’ study program, why and how they choose to do this 
course. In the course experience part, the interviewer inquired about the student’s overall 
experience of the course and asked about the student’s motivation and emotions. These 
first two categories were intended to get an overview of the students in the motivation 
groups, and to check if students’ descriptions of their motivation and other study-process 
related variables matched their assigned motivation group. Finally, in the third part, the 
interviewer asked in detail about the student’s perceptions of the course assessments.

Table 5.2 shows the main interview questions and often used follow-up questions. 
Due to the semi-structured nature of the interviews, the follow-up questions could 
vary per student, depending on answers on the main questions. The questions were 
generally asked in the order as displayed in Table 5.2, however, in some cases the order 
was changed, when students’ answers naturally bridged to other subjects from the list. 
Furthermore, the interviewer often started with an informal question such as “how did 
it go? [Referring to the course]”, and students would often give information about topics 
that were in Table 5.2. This information was also included in the analyses. All interviews 
were audio recorded for transcription. All participants gave their consent to record the 
audio.
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5.3.2. Analyses
The audio recordings were first transcribed using a minute by minute time stamp. Then, 
students’ answers to questions were placed in a matrix of topics which corresponded to 
the constructs in Table 5.2. For each student, a row in the matrix was filled with relevant 
fragments for each topic. The assignment of fragments to topics (or constructs) was 
based on the content of fragments. Fragments that were part of a student’s answers to 
a certain topic would sometimes be placed under a different construct because they fit 
better there. In some cases, fragments were related to two constructs. These fragments 
were copied to both constructs in the matrix. The unit of fragments was usually one 
sentence or longer. For each fragment, the surrounding sentences were always scanned 

Table 5.2. Interview Questions and Related Constructs

Construct Question Example follow-up question(s)

Student background

Current study What is your current study program? How do you like it?
Why did you chose this program?

Which year are you currently in? How is your study progressing?

Obligatory Was this course obligatory for you? Why did you choose this course? (if 
elective)

Course Experience (How did you experience the course?)

Motivation How was your motivation during this 
course?

Did your motivation change at any time 
during the course?

Why did it change?

Emotions Did you experience any negative or 
positive emotions during the course, which 
were related to the course?

Why did you experience this emotion?
What effect did this have on you?

Perceptions of Assessment

Fair How fair did you think the assessments 
were?

Why did you think that?
When are assessments fair or unfair 
to you?

Motivating How useful did you think the assessments 
were for your learning process?

Why did you think that?
What makes assessments useful to 
you?

Engaging How interesting did you think the 
assessments were?

What made it interesting?
What makes assessments interesting 
for you?

How authentic did you think the 
assessments were? (term authentic is then 
explained as ‘similar to tasks in the work 
field’)

Is that important for you?
Do you prepare or work differently for 
assessments when they are authentic?

Feedback Did you receive feedback during this 
course, and how helpful was this feedback?

When is feedback helpful for you?
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for relevant contextual data, and if this was found, the relevant adjacent sentences were 
also copied to the matrix.

In the next step, the matrix was condensed by summarizing the fragments. In this 
step, the focus was on information that students provided about their perception of the 
course and its assessments. To create summaries, fragments were shortened as much 
as possible without losing their meaning, and if applicable, an interpretation of posi-
tive vs negative was added to fragments from the course experience and perceptions of 
assessment categories. It should be noted that for self-efficacy and motivation positive 
and negative meant high and low, and for learning approach, it was deep versus surface.

In the next step, a constant comparative method was used to compare students 
within motivation groups and contrast these with students from other motivation 
groups for each topic. Two approaches were used. The first approach was quantitative 
and used the interpretations from the previous step to count how many students in each 
group were only positive, only negative or both positive and negative about a topic. The 
second approach was interpretative and focused on the reason students reported for 
why they were positive or negative about certain topics. Within each motivation group, 
similarities between these reasons were noted, and between groups, differences in the 
tone or nature of the given reasons were investigated. The combination of these two 
approaches were used to answer the research question.

An audit procedure was used to validate the analyses (Akkerman, Admiraal, Brekel-
mans, & Oost, 2008). An independent researcher with experience in the method used in 
this study audited each step of the analyses (assigning fragments to topics, summariz-
ing fragments, coding and counting positive and negative perceptions, summarizing 
groups, contrasting groups). Based on this audit, one major and several minor changes 
were applied. The major change was that instead of coding fragments from one student 
on one topic as positive, negative, or in-between holistically, it was coded whether the 
student expressed something negative, positive, or both. This change removed some 
subjectivity in the quantitative part of the analyses. Suggestions for minor changes were 
discussed by the first author and auditor and applied to improve the overall quality of 
the analyses. An example of these minor changes was altering the wording of a sum-
mary of a fragment to stay closer to the original fragment.

5.3. results

First, students’ answers on the student background and course experience questions were 
contrasted to provide an overview of the overall differences between the three groups 
in terms of their composition and reported course experiences, These differences do not 
directly contribute to answering the research question, however, this overview helps 
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in understanding the discussion of the results that follow. In these following results, a 
comparison between the groups is made for each topic to answer the research ques-
tions. For each topic, overall differences are discussed first, followed by more details 
per group. It should be noted that results from course A and course B are sometimes 
discussed separately if they were different, however this was only done for clarity.

5.3.1. Motivation Group and Course Experiences
A comparison between the motivation groups in terms of their composition and re-
ported course experiences revealed several differences. To start with, all three students 
from study programs other than IE were in the low motivation-group. This is striking 
because students from different study program usually choose courses from other study 
programs out of interest. Furthermore, in the low motivation group, there were relatively 
more students from course B (3 out of 4), while in the high-motivation group, there were 
more students from course A (5 out of 7). This could indicate that autonomous motiva-
tion was somewhat higher for course A.

Differences between students’ descriptions of their course experiences were mostly 
in line with their motivation group, showing more negative comments in the low-moti-
vation group and primarily positive comments in the high motivation group. Students in 
the medium-motivation group also reported primarily positive experiences, therefore, 
the largest gap seemed to be between the low-motivation and the other two groups, 
and less so between the medium-motivation and high-motivation groups.

The differences in reported motivation corresponded with the different motivation 
groups, with three out of four students responding negative in the low-motivation group, 
mixed responses for the medium-motivation group, and mostly positive responses for 
the high-motivation group. It was notable that for course B, students reported large 
differences between high motivation for the assignments and low motivation for the 
theoretical part in course B. Overall, students’ reported motivation seemed to validate 
the grouping of students based on quantitative measures of autonomous motivation.

5.3.2. Students’ Perceptions of Assessment
In the following section, students’ answers to questions about their perceptions of the 
assessment in the course are analyzed per topic to answer the research question. Overall 
differences are discussed first, followed by more detailed illustrations per group.

5.3.2.1. Fairness. A comparison between the motivation groups on students’ responses 
about fairness of the assessments did not show clear differences in terms positive or 
negative comments. However, a difference could be found in the reasons students name 
for why they perceived (parts of ) the assessment as fair or unfair. In the low-motivation 
group, all reasons seemed related to the idea of ‘getting the grade you deserve’. This 
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included objectiveness of the assessment, appropriate weighing of different parts of 
the assessment, and getting a grade that is in line with the work put in. An example of a 
comment about the perceived objectivity:

… personally I was not happy about the feedback [returned rubric] … we re-
ceived a score list with plusses and minuses. We failed the first time, however, 
when we added the plusses and minuses and it seemed above average if we 
would convert it to a grade. When we asked the teacher about it, she agreed, and 
explained that she would vary the weights for the categories of the rubric, based 
on the overall impression of the report. This felt very random to me. Personally, I 
would have preferred if they [teachers] admitted earlier that the evaluations were 
somewhat subjective (Chemistry, 3rd year, Course A).

In the medium-motivation group, many students discussed fairness in terms of expecta-
tions being clear, the assessment not being too difficult, and assessments being aligned 
with the course material. In other words, they were more concerned about the trans-
parency and difficulty of the assessment process during the course. A following quote 
illustrates what students meant with “clear expectation”:

Interviewer: Did you think the assessment was fair? Student: Yes, I found it fair, 
we were given a template that we had to work with, so it was clear that if you ‘did 
this and that’ and you reported it properly… then you could get a high grade. 
You appreciated that? Yes, I appreciate knowing in advance how my work will be 
evaluated. (Industrial Engineering, 3rd year, Course B).

Additionally, several students in this group also used social comparisons to discuss fair-
ness, for example by pointing out that the difficulty of the assignments varied by group.

Finally, in the high-motivation group, all three categories of reasonings (grade you 
deserve, transparency, and social comparison) were used equally. For example, one 
student noted that the rubrics scored did not match their grade (grade you deserve), 
another students noted that the rubrics were clear (transparency), and yet another 
student reported that the difficulty of the assignments seemed to vary between groups 
(social comparison).

5.3.2.2. Usefulness. A comparison between the motivation groups showed some dif-
ferences in students’ perceptions of the usefulness of the assessments. Students in the 
low-motivation group reported more negative perceptions toward the usefulness of the 
assessments when compared to the other two group. There were also differences in the 
reasons that students reported for perceived usefulness of the assessment. While most 
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students related their perceptions of usefulness to whether they had learned something 
that they could use later, they differed in what they meant with “later”. Later could mean: 
for later in the course (i.e. the final exam), later in their studies (i.e. other courses), or later 
in their life (i.e. careers). In the low-motivation group and the high-motivation group, the 
focus was mostly on usefulness for later in life, while students in the medium-motivation 
group focused more on usefulness for the final exam or other courses in their study.

Students in the low-motivation group were more negative about the usefulness for 
later in life, when compared to students in the high-motivation group. A quote from a 
student in the low-motivation group:

I don’t know if it had added value for my future, it was mostly like… drawing. You 
draw the models, but it should have gone further with programming so that you 
get an actual result or a computer program or something. For me it felt you took 
the first step, but you didn’t finish it, however, we do have a follow-up course 
(Industrial Engineering, 1st year, course B).

This in contrast to a student from the high-motivation group:

… I found it useful in the sense that I thought it was really cool, and that I hope 
to do something like this in my work later. Yeah… for my career, some things 
became clearer. (Industrial Engineering, 2nd year, course A)

In the medium-motivation group, the focus was more on the usefulness for their study. 
For example, one student from course A noted that “you can only learn it well by doing 
it”, and that being able to do it is the goal of learning it. Similarly, a student from course 
B reported that the assignments were useful because they helped in understanding the 
course material.

5.3.2.3. Interest. A comparison between the three motivation groups on reported per-
ceived interest/enjoyment of the assessments showed that overall, students with higher 
autonomous motivation perceived the assessments as more interesting, although there 
was one clear exception in the low-motivation group:

I have heard other students say that they enjoyed assignment 1 but not assign-
ment too., however, I enjoyed both assignments, because the process is the 
same in both assignments. You work together, you question things, you have to 
consult the course materials again… I just really enjoy that process (Mechanical 
Engineering, 5th year, Course B)
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It should be noted that our method of counting how many students positive and nega-
tive comments students expressed did not fully reflect the overall difference in tone be-
tween the three groups. The differences between the groups was clearer when the tone 
of students’ answers was taken into account. The reported reasons for finding assessment 
interested varied widely, and no clear pattern of differences were discernable between 
the three group. In the low-motivation group for example, a student from course B said 
that at the beginning of the course, unclear expectations and perceived subjectivity 
“dampened” her interest in the assignments. In the medium motivation group, reasons 
for finding it interesting included “learning something new”, “challenging”, “authenticity”, 
and “stepping in the footsteps of a real manager”. A reason for not finding it interesting 
was that the assignments were not extensive and specific enough. Two students also 
reported they did not find the multiple-choice part of the exam interesting.

In the high motivation group, one student mentioned he found the project interest-
ing because there was a good balance between the “openness” of the assignment and 
the provided structure. Another student noted she found the assignment were interest-
ing, more so than her bachelor project, because it was clearer what was expected of her. 
Interest in the topic of the assignment was also named as a reason.

5.3.2.4. Authenticity. When the motivation groups are compared on students’ percep-
tions about the authenticity of the assessments, there appeared to be some differences. 
For course A, this difference was notable between the medium-motivation and high-
motivation group. Students’ initial responses to questions about authenticity were more 
often positive in the high-motivation group when compared to the medium motivation 
group. For course B, this difference was apparent between the low-motivation and 
high-motivation group, as there were considerably more positive-only answers in 
the medium-motivation group. Many students reported both positive and negative 
reactions, usually saying it was partially authentic yet somewhat simplified. However, 
students’ initial reactions and their overall tone differed as described above. To illustrate, 
a student in the medium-motivation showed some concerns about the authenticity:

It was not about a company that would expect to end up in later. The description 
was only page…everything was a bit limited. It was like ‘they do this or that’, 
described in one sentence, and you could directly model each line… it kind of 
seemed like machine work. (IE, 1st year, Course B)

While a typical response in the high-motivation group was:

Interviewer: did you think the assignment was authentic? Student: Yes, yes… 
of course somewhat simplified because you could make a lot of assumptions, 
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and therefore you could make it as easy or hard as you wanted. However, it was 
realistic in the sense that the process was realistic, you could encounter that in 
reality (IE, 4th year, Course A).

It was notable that three out of four students in the low motivation-group said they 
would have had more fun and spent more effort when the assignment(s) would be 
more authentic. In the medium-motivation, there were two students who reported that 
authentic assignments were more useful.

5.3.2.5. Feedback. When the motivation groups were compared on students’ percep-
tions of feedback, it seemed students were more positive in the groups with higher 
autonomous motivation. For example, while overall students in Course A were positive 
about the feedback, in the medium-motivation group some students reported some 
issues:

Student: Useful… but some parts we did not understand. In the next class we 
would ask for clarification. Interviewer: Did you not understand the feedback, or 
you didn’t know what to do with it? Student: we did understand the feedback… 
but… what exactly do they mean, and what do they want us to do with it? Some-
times the feedback was not understandable and sometimes… how can make 
apply the feedback? (IE, 3st year, Course A)

While students in the high motivation group did not:

Interviewer: did you receive feedback and was this helpful? Student: Yes, the 
feedback was helpful to us, specifically in the first part of the assignment we 
made quite a few improvements, and we got a warning to ensure everything 
was consistent, because we had some troubles with that. (IE, 2nd year, Course A)

There did seem to be a clear difference in perceptions of teacher-feedback between 
course A and course B, as well as a difference between teacher-feedback and peer-
feedback in course A. Teacher feedback was perceived more positive in course A when 
compared to course B. In both courses there were students who noted that feedback 
contained little information on how to improve, although this seemed to be a much 
larger problem in course B. Furthermore, in course A, peer-feedback was perceived as 
more negative than teacher-feedback. However, in the high-motivation group, several 
students recognized the value of giving peer-feedback, while this was not recognized in 
the medium-motivation and high-motivation groups.
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Finally, there seemed to be differences in the perceived goals of feedback. In the 
low-motivation group, most students focused and complained about feedback as a 
justification of their grade, while in the other two group, much more students discussed 
feedback as a means to improve their work.

5.3.2.6. Emotions. Emotions were not officially part of the perceptions of assessment 
in the interviews, because students were asked about their emotions in the course in 
general and not only relating assessments. However, the vast majority of the students 
reported emotions that were related to assessments, therefore we treated their reported 
emotions as perceived effects of assessment as well. Emotions from assessments were 
also part of the aspects fair and engaging in the original questionnaire (see Chapter 4).

A comparison between the motivation groups show somewhat more positive re-
ported emotions in higher autonomous motivation groups. However, the differences 
seemed small. In course A and to some extend in course B, it was also notable that many 
students reported the combination of negative and positive emotions that were trig-
gered by the process of simulating in the computer program. Students reported frustra-
tions when it was not working, and happiness when it ‘finally’ worked, for example:

Interviewer: Did you experience emotions or strong feelings during the course? 
Student: Frustration when it was not working, but that’s something I often have. And 
if it does work… that made me very happy of course (IE, 3rd year, Course A)

This pattern of frustration and euphoria has also been reported by, for example, com-
puter science students who are learning how to program (Kinnunen & Simon, 2010), 
and is recognized in research on ‘threshold concepts’ (Eckerdal et al., 2007). Threshold 
concepts are “concepts that, among other things, transform the way a student looks at 
the discipline and are often troublesome to learn” (Eckerdal et al., 2007, p. 1). Apparently, 
the assignments from the courses in this study fall within this category of concepts.

Other negative emotions were for example reported in response to low grade, in-
adequate organization of the course, not understanding the material, and problems in 
group collaboration. Other positive emotions were reported for example by a student 
saw himself ‘grow’ due to the assignments, having fun with working together, and satis-
faction in response to a good grade.

5.4. Discussion
To answer our research question about how students’ perceptions of assessment dif-
fered between the motivation groups, interview answers to six aspects of perceptions of 
assessment were compared. For most aspects, there appeared to be a general trend that 
students with higher autonomous motivation more often expressed positive comments 
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and less negative comments than students with lower autonomous motivation. These 
findings correspond to results from the study described in Chapter 6, where quantita-
tive measures of several aspects of perceptions of assessment were positively correlated 
with measures of autonomous motivation.

For three aspects (fairness, usefulness, and feedback), there was also a difference in the 
reasoning students used to form perceptions of these aspects. For students’ perceptions 
of fairness of the assessment, students with low autonomous motivation seemed pri-
marily concerned with the end product, which is the fairness of the grade they received 
as an individual, while students with medium or high autonomous motivation were also 
concerned about the transparency and difficulty of the assessment process as well as 
social comparisons.

For students’ perceptions of the usefulness of the assessments, our findings suggested 
that students with either high or low autonomous motivation based their perceptions 
of usefulness on whether they learned something useful for later in their career, while 
students with medium autonomous motivation more often considered whether they 
learned something useful for later in their study program.

The results from students’ perceptions of assessment of feedback showed that 
students who reported low autonomous motivation primarily perceived feedback as a 
justification of their grade, while students with medium or high autonomous motivation 
more often discussed feedback as a tool for learning.

It should be noted that the measurements of autonomous motivation in this 
study, as well as the interviews, were taken near the end of the course, therefore the 
directionalities of the relations between autonomous motivation and certain aspects 
of students’ perceptions of the assessments remain unclear. In other words, whether 
students’ autonomous motivation influenced students’ perceptions of assessments, or 
whether students’ subjective experiences with assessment influenced their autonomous 
motivation is hard to tell in most cases. It seems likely that both mechanisms occurred. 
For example, in students’ descriptions of motivation, students often referred to events 
relating to assessments that changed their motivation. On the other hand, it is unlikely 
that students’ autonomous motivation is fully determined by their experiences with 
assessments. For example, students also reported their motivation was related to their 
interest or perceived relevance of the course material, which could mean that our find-
ings on the difference between perceptions in the motivational groups indicate that 
initial autonomous motivation influenced students’ perceptions. Future research should 
use longitudinal quantitative and qualitative methods to disentangle these reciprocal 
influences more.

Our findings also showed that different aspects of perceptions of assessment were in 
some cases linked. For example, some students clearly linked authenticity with useful-
ness, and usefulness to motivation. However, there were also student who explicitly 
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stated that they did not care that much about authenticity. These findings again high-
lighted that not all students went through the same cognitive processes to form their 
perceptions of assessment.

Our research findings are in two ways comparable to findings from Kaur et al. (2018). 
For that comparison, it should be noted that while mastery orientation is not the same 
concept as autonomous motivation, there is a theoretical and empirical link between 
these two concepts (Cerasoli & Ford, 2014), as intrinsically motivated students tend to 
adopt mastery goals. First, Kaur et al. (2018) found that overall, mastery oriented students 
reported more positive perceptions of assessment compared to performance oriented 
students. This is in line with our findings that students with higher autonomous motiva-
tion seemed more positive in general about most aspects of perceptions of assessment.

Second, Kaur et al. (2018) found that students with performance goals perceived as-
sessment more as a product, while mastery oriented students perceived it as a process. 
That is in line with our findings about the reasons why students perceived assessments 
as fair or unfair, or feedback as useful or not useful. Student with lower autonomous 
motivation seemed more likely to take the ‘product’ view where fairness was about the 
grade they believe they deserved, and feedback was seen as justification of that grade, 
while students with higher autonomous motivation were more likely to use the ‘process’ 
perspective, as they viewed fairness more in terms of the transparency of the assess-
ment process, and feedback as a learning process.

For future research, our findings show that there is an added value in considering 
students’ autonomous motivation related differences in perception of assessments 
when investigating the assessments. It seems unreasonable to assume that all students 
perceive assessments similarly and that all students value the same things. When differ-
ences between students are not recognized, studies may find conflicting or simplified 
results that would have been clearer when these differences were taken into account.

With respect to implications for teachers and course designers, a similar argument 
can be made. It seems useful to take into account students’ (expected) autonomous 
motivation when designing assessments for a course. For example, course B from this 
study was an obligatory course for most students that had clear relevance in relation to 
their study. These students are likely to have medium or high autonomous motivation, 
as most of these students will see the relevance of the material and find it interesting, al-
though due to the obligatory nature of a course, it can be expected that not all students 
who participate find it extremely interesting. For students with medium autonomous 
motivation our results implicated that it is important that the assessment process is 
transparent and of a reasonable difficulty. Students with medium autonomous motiva-
tion prefer to know in advance what was expected of them, and that have a fair chance 
of passing the course when they put in reasonable amount of effort. While for students 
with high autonomous motivation, challenging assignments with clear authenticity are 
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more important. Course designers for such courses have to choose between a more 
open and challenging assignment, and a more structured assignment with clear rubrics, 
depending on how many students are expected to have high autonomous motivation.

The low-motivation group in this study was somewhat strange, as three out of four 
students were from different study program. When many students have low autonomous 
motivation in a course, it could be argued that there is a more fundamental problem 
with the course. When many students do not see the relevance of the material and find 
it uninteresting, it should be investigated why these students are enrolled in the course. 
When students chose the course as elective, this might indicate the course information 
is misleading. When the course is obligatory for most of these students, it may be that 
the setup of the course does not fit well within the study program.

There are some limitations to this study that need to be taken into account when in-
terpreting the findings. First, the context of the study is limited to two somewhat similar 
courses from an industrial engineering department at a technical college, using more 
or less similar approaches to assessment. While the results of this study underline the 
importance of taking into account differences between students, differences in context 
are likely to be important as well. In different contexts, and with different types of assess-
ment, the processes of students forming perceptions of assessment may be different. 
For example, it was found that mathematics students preferred more traditional forms 
of assessment, because these methods seemed the best discriminators of mathematical 
ability to students (Iannone & Simpson, 2015). This may be true for students of other 
hard sciences as well.

Furthermore, the number of interviews as well the attribution of students to motiva-
tion group was somewhat limited. Specifically, the low-motivation group consisted of 
only four students, which is less than ideal (Guest, Bunce, & Johnson, 2006) . This was 
also due to investigating two courses that were generally appreciated by students. Only 
few students reported low autonomous motivation, and these students were generally 
less interested in participating in interview. Future research should consider including 
courses with more students with low autonomous motivation to investigate this further.

It should also be noted that our method of counting how many students express 
positive or negative comments, or both, is quite limited because does not take into ac-
count the severity or the number of comments students made. However, an advantage 
to this method was its increased objectivity over trying to attribute levels of severity 
to students’ comments. This increased the reliability of the audit trail and therefor the 
results. Furthermore, the overall tone of students’ responses was eventually taken into 
account when groups were compared, therefore the limited of the counting method 
were extenuated.

To conclude, our results indicated that students’ autonomous motivation for a course 
was related to their perceptions of assessment in that course, both in terms of the polar-



107

Autonomous Motivation and Perceptions of Assessment in Higher Education Courses
 

5

ity of their perceptions, as well as in the reasoning they used to form these perceptions. 
Students with medium autonomous motivation seemed to benefit from a transparent 
assessment process with reasonable difficulty, while students with high (initial) autono-
mous motivation benefitted from authentic and challenging assessments. Researchers 
and educators are advised to take autonomous motivation into account when research-
ing or designing assessments.
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abstraCt

This study investigated how students’ perceptions of assessments and the relations 
between these perceptions and students’ learning processes changed when assess-
ments in a course were altered to be more formative. Two courses were studied over 
a period of two years. Students’ perceptions of assessment, their motivation, learning 
approach, self-efficacy, course evaluations, and final grade were measured in both years. 
In the first course, the interim assessment for the group project was changed to be more 
formative, while in the second course, formative online quizzes were added. In the first 
course, no statistically significant changes were detected, however, relevant changes in 
the relations between variables were found, that indicated the increased importance of 
self-efficacy and the decreased importance of perceptions of fairness of the assessment. 
In course B, changes were detected, however, they were attributed to factors unrelated 
to assessment. Possible explanations are discussed, as well as practical implications and 
directions for future research.

This chapter has been submitted in adapted form as:
Vaessen, B. E., van den Beemt, A., Lemmens, L., & den Brok, P. (submitted). Analyzing 
Changes in Students’ Perceptions of Assessment with Structural Equation Modeling
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6.1. introduCtion

Higher education institutions play the important role of preparing students for twenty-
first century society (Bullock & Wilder, 2016; Lucas, 2016). This implies the need for skills 
such as critical thinking, team working, and life-long learning (Weller, 2015; Wu & Jessop, 
2018). Assessment in higher education must be aligned with these needs, as assessment 
can be considered “an act of communication about what we value” (Boud, 2010, p. 160). 
Formative assessment (Black & Wiliam, 2009), also referred to as assessment for learning 
(Zeng et al., 2018), aligns well with these needs, as it focusses on the value of learning 
and the development of self-regulated learning (Nicol & Macfarlane‐Dick, 2006). Assess-
ments are defined in this study as planned student activities during a course in higher 
education that are formally evaluated. Formative assessments are defined as assess-
ments for which the evaluation does not contribute to students’ final grade for a course 
and that are intended to benefit students’ learning processes.

The underlying principle involved in formative assessment is that assessment results 
and feedback on assessments offer learners and teachers information to enhance student 
learning (Black & Wiliam, 2009). However, it has been argued that formative assessment 
is under-theorized and that we need to know more about how assessment in general 
affects student learning (Weurlander, Söderberg, Scheja, Hult, & Wernerson, 2012; Yorke, 
2003). For example, while assessment results and feedback can affect student learning, 
assessments can also affect students’ learning processes before they take place. This is 
because students have certain expectations about an upcoming assessment.

Research suggests that these expectations cause students to adapt their learning 
approach to perceived assessment demands (Struyven et al., 2005). Particularly when 
students believe surface learning (focusing on factual details) is required for an as-
sessment, they are likely to adopt this approach, rather than a deep learning approach 
(focusing on understanding). Students may base these perceived demands about an 
upcoming assessment on previous assessments within the same course, assessments 
from earlier similar courses, from information provided by teachers, or from hearsay by 
students who finished the same course before them. Besides the perceived demands, 
students can also form perceptions of other aspects of assessment (Flores et al., 2015; 
Gerritsen-Van Leeuwenkamp, Joosten-Ten Brinke, & Kester, 2018). The present study 
includes the aspects motivating, fair, engaging, and useful feedback, based on results 
from Chapter 4. The motivating aspect refers to whether students believe assessments 
motivate them to study regularly and understand the course materials well. The fair 
aspect is about whether students think the expectations of the assessments are clear 
and reasonable, and that no negative emotions are associated with the assessments. 
The engaging aspect is about whether students thought the assessments were fun and 
interesting, and the useful feedback aspects is about whether the feedback on the as-
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sessments is useful, for example by showing what is expected, and identifying strengths 
and weaknesses.

Perceived aspects of assessment can influence students learning processes as well, for 
example trough students’ motivation or self-efficacy. However, little is known about how 
students’ perceptions are related to their learning processes, and how these perceptions 
and learning processes change when the design of the assessments are altered (see 
Chapter 3). A better understanding in this area could help educators design effective as-
sessments that enhance students’ learning processes. In this study, we aim to contribute 
to this understanding by investigating how students’ perceptions of assessments and 
the relations between these perceptions and students’ learning processes change when 
the assessments in a course are altered or supplemented to be more formative.

6.1.1. Self-determination Theory and Autonomous Motivation
To model students’ learning processes, this study considers students’ motivation, self-
efficacy, and learning approach. Motivation in this study is conceptualized according to 
self-determination theory (SDT; Deci & Ryan, 2000; Niemiec & Ryan, 2009). Motivated be-
havior can be placed on a continuum of self-determination. Self-determination theory 
makes a general distinction between autonomous motivation, which includes the scales 
intrinsic motivation and identified motivation, and controlled motivation, which includes 
the scales introjected and extrinsic motivation (Deci & Ryan, 2008). The key difference 
between these two types of motivation is that the locus of causality for behavior is 
experienced as internal for autonomous motivation, while it is experienced as external 
for controlled motivation.

Educational settings usually prefer autonomous motivation because it is positively 
related to important academic outcomes (Guiffrida, Lynch, Wall, & Abel, 2013; Kusurkar 
et al., 2013; Linnenbrink & Pintrich, 2002; Niemiec & Ryan, 2009; Vansteenkiste, Simons, 
Lens, Sheldon, & Deci, 2004). In this study, we focus on students’ motivation to put effort 
into a course, which can be autonomous or controlled. It should be noted that students 
can have both types of motivations simultaneously.

6.1.2. Assessment and Motivation
Research shows a clear link between assessments in a course and student-motivation 
(Pulfrey et al., 2013; Savage, Birch, & Noussi, 2011, see Chapter 2). Assessments can be 
seen as an external motivator for students to study, and therefore promote controlled 
motivation. That is, students may believe the (only) reason they are putting effort in a 
course is to pass the assessments. Furthermore, because assessment grades can be seen 
as external rewards, assessments could also be detrimental to autonomous motivation 
(Butler & Nisan, 1986; Pulfrey et al., 2013). On the other hand, assessments may help to 
satisfy basic needs as conceptualized in SDT (Deci & Ryan, 2000), which could stimulate 



113

Analyzing Changes in Students’ Perceptions of Assessment
with Structural Equation Modeling

6

autonomous motivation. For example, passing assessments could help satisfy the basic 
need competence. Furthermore, group assessments could also help satisfy the basic need 
relatedness because of the social interaction during the assessment. And when students 
are given autonomy in choosing topics that interest them in assignments, assessment 
could also help satisfy autonomy needs. Taken together, this means that perceptions of 
assessments are linked to students’ motivation, however, the exact nature of this rela-
tion depends on the format and implementation details of the assessments.

The second aspect of students’ learning processes used in this study is students’ self-
efficacy (Bandura, 1977; Pajares, 1996). Self-efficacy can be defined as an “individual’s 
perceived capabilities to attain designated types of performances and achieve specific 
results” (Pajares, 1996, p. 546). In this study, self-efficacy is conceptualized as the student’s 
belief to be able to meet with course demands and to pass the course. Self-efficacy is 
related to academic achievement (Lane, Lane, & Kyprianou, 2004; Richardson, 2007), 
self-determined motivation (Alivernini & Lucidi, 2011) and learning approach (Papinc-
zak, Young, Groves, & Haynes, 2008), and is therefore an important factor in students’ 
learning. Students who perceive themselves as efficacious in meeting the required 
demands of a course are more likely to set more challenging goals, such as trying to 
gain a deep understanding of the learning materials and persist in the face of aversion.

Self-efficacy, as conceptualized in this study, is likely related to students’ perceptions 
of the assessment, because passing the course is essentially the same as passing the 
assessments. In particular, students’ perceptions of the fairness of the assessments is ex-
pected to predict self-efficacy. When students believe expectations for the assessments 
are clear and reasonable, this could imply that they believe to be able to meet these 
expectations. Furthermore, students’ perceptions of whether assessments are engaging 
may also predict self-efficacy, because students may believe they are more motivated 
to exert effort for passing assessments when the assessments are perceived interesting 
and enjoyable.

Finally, students’ approaches to learning were included as in this study well (Marton 
& Säljö, 2005). In the current study, a distinction is made between deep approaches to 
learning and surface approaches to learning. A deep approach to learning implies that 
students are trying to understand the course materials and assign meaning to it, while 
a surface approach to learning implies that students try to memorize factual details. It is 
assumed these approaches are ‘states’, in that students are able to adapt these strategies 
based on the context of the course (Case & Marshall, 2004). Deep approaches to learning 
are usually preferred because students’ use of deep learning approaches are positively 
related to learning outcomes (e.g., Byrne et al., 2002; Lizzio et al., 2002; Nelson Laird, 
Shoup, Kuh, & Schwarz, 2008).

Previous studies found relations between students’ perceptions of assessments and 
deep learning approaches (Baeten, Kyndt, Struyven, & Dochy, 2010; Gulikers et al., 2006; 
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Nijhuis, Segers, & Gijselaers, 2005; Segers et al., 2006). Based on these studies, it is ex-
pected that students’ perceptions of the fairness and engaging aspects of assessments 
are able to predict deep learning approaches. Furthermore, previous studies also found 
that motivation and self-efficacy were able to predict students’ use of deep learning ap-
proaches (Kusurkar et al., 2013; Prat-Sala & Redford, 2010). Similar relations are expected 
in this study.

Finally, students’ final grades and students’ course evaluations were included in this 
study as outcome measures. As mentioned before, deep approaches to learning were 
positively related to academic outcomes in other studies, therefore a relation is expected 
between students’ deep approaches to learning and students’ final grade. Furthermore, 
self-efficacy is also expected to predict final grades (Multon et al., 1991). Based on previ-
ous research, students’ course evaluations are expected to be predicted by motivation 
(Filak & Sheldon, 2008), learning approach (Svanum & Aigner, 2011) and self-efficacy 
(DeWitz & Walsh, 2002). Furthermore, because assessments are an important part of a 
course, there could also be direct relations between students’ perceptions of the assess-
ments in a course and their evaluation of that course.

Given these perceptions of assessments, study-process related variables, and outcome 
variable, this study focusses on the following research questions:

1) How do the students’ perceptions of four aspects of assessment (motivating, 
fair, engaging, and useful feedback), learning-process related variables (motivation, self-
efficacy, learning approach), and outcome variables (final grades, course evaluations) 
change when the assessments in a course are altered to be more formative?

2) How do the relations between students’ perceptions of assessment, learning-
process related variables, and outcome variables change when the assessments in a 
course are altered to be more formative?

6.2. method

6.2.1. Context and Participants
To answer these questions, two courses were included in this study (course A and course 
B) in a timeframe of two years (Year 1 and Year 2). In both courses, changes or additions 
were made to the course assessment plan. Both courses were given at the Industrial 
Engineering faculty of a technical university in the Netherlands. Each course lasted 8 
weeks, excluding examination weeks, and data was gathered in the academic year 
2016/2017 (Year 1) and the academic year 2017/2018 (Year 2) for both courses. Table 6.1 
shows relevant participant information.
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In the first course (Course A), students learned to analyze and improve the perfor-
mance of business processes (e.g., throughput time) by using discrete event simulation. 
This course mainly consisted of project work. Groups of 4 students solved a realistic case, 
created simulation models and compared the performance of different designs of the 
business process. The course was for second- and third-year students, and an obligatory 
part of a minor called Information Systems. The output of the group project was a report 
on the designed model and simulations. During the course, lectures and instruction 
classes were given each week.

In the second course (Course B), students learned how to model business processes 
and business data and were introduced to the basic principles of business information 
systems in practice. Each week, lectures and instruction classes were given. The lectures 
were also available online as video lectures in Year 2. During the course, students worked 
in groups of 4 on two projects, which both counted for 15% toward the final grade. In 
project 1 students designed data models using UML, and in project 2 students designed 
and analyzed executable process models in BPMN (Business Process Model and Nota-
tion) and classical Petri nets. A written final exam counted for the remaining 70% of the 
final grade. The course was mandatory for first year Industrial Engineering students.

Table 6.1. Response Rates and Descriptive Statistics for Gender, Age, Ethnicity, and Major of Participants

Course A Course B

Year 1
n = 30

Year 2
n = 59

Year 1
N = 179

Year 2
n = 183

Response rate 35% 67% 54% 55%

Gender

Male 83% 80% 75% 76%

Female 17% 19% 24% 24%

Undisclosed 0% 1% 1% 0%

Age M=20.5
(SD=0.95)

M=20.8
(SD=1.40)

M=19.3
(SD=1.7)

M=19.2
(SD=1.3)

Ethnicity

Dutch 100% 94% 94% 93%

European (non-Dutch) 0% 2% 5% 3%

Asian 0% 2% 0% 3%

American 0% 0% 0% 0%

Other 0% 2% 1% 1%

Major

Industrial Engineering 93% 97% 91% 90%

Other 7% 3% 9% 10%
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6.2.2. Procedure
In both courses, the same research approach and measurements were used. In year 1, a 
base measurement was taken with students enrolled in the course. In year 2, a change 
to the assessment setup was made in both courses (explained below), and the same 
measurements as used in year 1 were taken. Then, the responses for both years were 
compared for both courses to find significant changes in how students experienced the 
course assessments.

The procedure for collecting data was similar for both studies. Data was collected 
near the end of the course. A single questionnaire was used for all measures. In both 
years and in both studies, the questionnaire was the same. To gather data, first, the 
questionnaire was handed out on paper to students who attended the last class, and 
they were asked to fill it out immediately. Students who did not attend the last class 
were sent an email containing a link to an online version of the same questionnaire. A 
reminder email was sent to students after one week if they had not answered yet.

6.2.2.1. Assessment Procedures. In year 2, in both courses, a change was implemented 
in the assessment procedures. In course A, the interim (in-between) assessment was 
changed into a formative assessment. This interim assessment took place in week 4 and 
consisted of an assessment of the first half of the report. In year 1 this interim assessment 
was graded and counted for 30% toward the final grade, while in year 2, the interim 
assessment did not count toward the final grade. It was, however, still obligatory. Addi-
tionally, instead of a grade, students received a ‘sufficient’, ‘insufficient’ or ‘good’ mark on 
their report. In both years, students received feedback on their first half of the rapport. A 
rubric was used to structure the feedback. Another difference was that in year 2, teacher 
assistants (TA’s) were hired to help with the feedback on the interim assessment. This 
allowed for more teacher/TA time per report spent on providing feedback to students. 
In year 1 it was not allowed to hire TA’s for this task, because the interim assessment 
counted towards the final grade and therefore had to be assessed by teachers. These 
changes are summarized in Table 6.2.

In course B, the change in year 2 consisted of an addition to the assessment procedure. 
A weekly formative quiz was added. This quiz was made available several days before 
the next lecture each week, and each quiz contained 5 multiple choice questions about 
the material covered in the previous lecture. The questions for these quizzes were taken 
from previous exams. The quiz was created in the virtual learning environment (VLE) of 
the course, and students were able to take it once, whenever they wanted. All courses of 
the university use this VLE for most of their course information and documents, therefore 
students were familiar with it and visited it regularly. After students finished the quiz, 
the VLE provided feedback on questions that were answered incorrectly. This feedback 
contained a short explanation of the correct answer, and in some cases explanations of 
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why other answers were incorrect. Furthermore, the feedback contained a reference to 
a chapter or other reading material that students should read if they had problems with 
that topic.

Students were notified three times about the weekly quizzes being available. This was 
done in week 1, week 2, and in week 5 via a notification in the VLE. Messages from the 
VLE were also sent via email to students. The notification contained information about 
the quiz being weekly, non-obligatory, about the content of the last lecture, and that 

Table 6.2. Overview of general Course Setup and Changes between Year 1 and Year 2 for Course A

Course Aspect Year 1 Year 2 Changes in year 2

Lectures –  Weekly lectures (2h)
–  Weekly Instruction lectures 

(2h)

–  Weekly lectures (2h)
–  Weekly Instruction lectures 

(2h)

–  None

Interim 
assessments

–  Week 4, Partial Report, 
Counts for 30% Groups of 
4, Grades and feedback by 
teacher

–  Week 4, Partial Report, 
Groups of 4, Counts for 0%, 
Assessment (insufficient, 
sufficient or good) and 
feedback by teacher or TA

–  Does not count 
towards final grade 
instead of 30%

–  Graded with 
insufficient, sufficient 
of good instead of 
1 – 10.

–  Assessment and 
feedback may be 
done by a TA instead 
of a teacher

Final 
assessment

–  Final Report (70%), Groups 
of 4, Graded and feedback 
by teacher.

–  Final Report (100%), Groups 
of 4, Grades and feedback 
by teacher.

–  Counts for 100% 
toward final grade 
instead of 70%

TA = Teaching Assistant

Table 6.3. Overview of general Course Setup and Changes between Year 1 and Year 2 for Course B

Course Aspect Year 1 Year 2 Changes in year 2

Lectures –  Weekly lectures (2h)
–  Weekly Instruction lectures 

(2h)

–  Weekly lectures (2h)
–  Weekly Instruction lectures 

(2h)
–  Video Lectures

–  Lectures were 
available online in 
video format as well

Interim 
assessments

–  Week 4, assignment: design 
data models using UML, 
Counts for 15%

–  Week 7, assignment: design 
and analyze models, Counts 
for 15%

–  Week 4, assignment: design 
data models using UML, 
Counts for 15%

–  Week 7, assignment: design 
and analyze models, Counts 
for 15%

–  Weekly: Online formative 
quiz, Counts for 0%

–  Added weekly online 
formative quiz

Final 
assessment

–  Examination, Counts for 
70%

–  Examination, Counts for 
70%

–  None

TA = Teacher Assistant
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the quizzes were intended for students to test their own understanding of last week’s 
materials in order to prepare for the next class, and to monitor their overall progress in 
the course. During the first lecture, the teacher also notified students that these quizzes 
were available. These quizzes were absent in year 1. These changes to the assessments 
in course B are summarized in Table 6.3.

6.2.3. Measures
Students’ perceptions of assessment were measured with a short version of an instru-
ment developed by Authors (submitted). This instrument measured 4 aspects of 
perceptions of assessments: motivating, fair, engaging, and useful feedback. Reliability 
for the motivating aspect was acceptable (Cronbach’s α’s were .71 and .70), acceptable 
for the fair aspect (Cronbach’s α’s were .72 and .77), acceptable for the engaging aspect 
(Cronbach’s α’s were .72 and .72), and acceptable or good for the useful feedback aspect 
(Cronbach’s α’s were .76 and .80).

The questionnaire also measured students’ learning approach, self-efficacy, and mo-
tivation in the course. For learning approach, a short version of the revised two-factor 
study process questionnaire (Biggs et al., 2001) was used. This instrument measured 
deep and surface approaches to learning. Our questionnaire specifically asked students 
for their learning approach in this course. The reliabilities for these two scales were 
questionable or acceptable, with Cronbach’s α’s between .59 and .69. For self-efficacy, 
the self-efficacy scale from ‘an instrument measuring students’ motivation and self-reg-
ulation in science learning’ was used (Velayutham, Aldridge, & Fraser, 2011). The lead-in 
question for this scale was changed from “In this science class…” to “In this course…”. 
The reliability for this scale was good in both courses, with Cronbach’s α of .80 and 0.84. 
For students’ motivation, a shortened version of the academic self-regulation scale was 
used (Vansteenkiste et al., 2009). This instrument measures motivation in four scales on 
the self-determination spectrum. The scales, from most autonomous to most controlled, 
were intrinsic, identified, introjected, and extrinsic motivation. Reliabilities for intrinsic 
motivation were good (α1=.85) and acceptable (α2=.74), reliabilities for identified motiva-
tion were acceptable (α1=.74) and questionable (α2=.60), reliabilities for introjected were 
unacceptable (α1=.47, α2=.42), and reliabilities for extrinsic motivation were acceptable 
(α1=.74) and questionable (α2=.61). To simplify the conceptualization of motivation, we 
used the common generalization of autonomous and controlled motivation. These were 
calculated by averaging intrinsic and internalized motivation for autonomous motiva-
tion, and by averaging introjected and extrinsic motivation for controlled motivation.

6.2.4. Analyses
To compare scores between the two years on all measures, t-tests and Mann-Whitney 
U-tests were used. These tests were done separately for both courses. Mann-Whitney U-
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tests were performed instead of t-tests when the sample size was small and Shapiro-Wilk 
tests indicated a deviation from normal distribution on a variable.

Multigroup structural equation models were used to model relations between per-
ceptions of assessment, study-process related variables, and outcome variables within 
different courses and years. In total, four groups were distinguished, one group for each 
course in each year (2x2). Three models were analyzed. In the first model, the paths and 
path-coefficients were modelled to be equal across all four groups. In the second model, 
the paths and coefficients were fixed within courses, but not between courses. In the 
final model, all paths and coefficients were free to vary across all four groups.

In the initial model, perceptions of assessment (motivating, fair, engaging, and use-
ful feedback) were modelled as independent variables (i.e., the starting point of the 
model) because these perceptions are most closely related to the assessment in the 
course. One of these perception variables, the useful feedback variable, did not relate to 
other variables and was therefore removed from the model entirely. The two outcomes 
variables (course grade, and course evaluation) were modelled on the opposite side of 
the model as dependent variables. In between, the learning-process related variables 
motivation, self-efficacy, and learning approach were modelled. Initially, all learning 
process related variables were modelled, and a good model fit was obtained. However, 
several variables did not relate well to other variables, and moreover, the rather large 
number of variables made the model complex and hard to comprehend. Therefore, the 
variables surface learning, and controlled motivation were removed. These variables did 
not relate well to other variables and were also considered less important than their 
preferred counterparts deep learning and autonomous motivation.

Within these learning process variables, learning approach is related to behavior, 
while motivation and self-efficacy can be seen as psychological states of the students. 
Therefore, motivation and self-efficacy were modelled as predictors for learning ap-
proach, and not vice versa. Self-efficacy is usually considered a predictor of motivation, 
and not vice versa, therefore self-efficacy was modelled as predictor of motivation in 
our models.

Figure 6.1 shows the initial model, which is based on previous research discussed in 
the introduction section. It should be noted that paths originating from perceptions in 
Figure 6.1 are simplified. In the actual model, paths are assumed from each perception 
variable to variables that have a path modelled from perceptions in Figure 6.1. Further-
more, all variables inside the dotted rectangle have a path modelled towards course 
evaluation.

The starting point for model 1 of the analyses was the initial model from Figure 6.1. 
In an iterative approach, non-significant paths were removed (set to 0) and modification 
indices were used to add additional paths, if they made sense, until no further improve-
ments could be modeled. Model 2 started with the final version of model 1, with the 



Chapter 6

120

exception that paths and coefficients were allowed to vary between courses. The same 
iterative approach was used to refine the models. For the third model, the final version of 
model 2 was used as a starting point, however, paths and coefficients were now allowed 
to vary between years as well. The same iterative approach was used to refine this model 
as well.

6.3. results

6.3.1. Descriptive Statistics
Table 6.4 shows the descriptive statistics for all measures for both courses in both years. 
Table 6.5 shows the correlations between measures in both courses. In this table, data 
from both years are combined for both course.

Figure 6.1. Overview of the initial structural equation model. Paths from perceptions to other variables are 
simplified in this figure. The dotted rectangle signifies a modelled path from each variable inside the rect-
angle to course evaluation.
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Table 6.4. Descriptive statistics for all measures in both courses, for year 1 and year 2

Variable

Year 1 Year 2

N M SD N M SD

Course A

(P) Motivating 30 3.97 0.37) 59 4.06 0.41

(P) Fair 30 4.07 0.60 59 3.93 0.50

(P) Engaging 30 3.76 0.55 59 3.80 0.49

(P) Useful Feedback 28 4.07 0.58 59 3.99 0.56

(M) Controlled 30 2.15 0.74 56 2.47 0.82

(M) Autonomous 30 3.64 0.61 56 3.70 0.64

Self-efficacy 30 4.10 0.36 58 4.06 0.42

(LA) Surface Approach 29 2.48 0.64 58 2.34 0.69

(LA) Deep Approach 29 3.18 0.63 58 3.00 0.62

Final Grade 29 6.79 0.86 54 6.57 0.95

Course Evaluation 16 8.06 1.24 41 7.51 0.92

Course B

(P) Motivating 179 3.65 0.43 181 3.61 0.48

(P) Fair 179 3.65 0.51 181 3.49 0.56

(P) Engaging 179 3.35 0.55 180 3.36 0.66

(P) Useful Feedback 155 3.29 0.66 161 3.33 0.71

(M) Controlled 170 2.46 0.77 171 2.45 0.90

(M) Autonomous 172 3.37 0.60 171 3.34 0.68

Self-efficacy 171 3.69 0.50 171 3.61 0.52

(LA) Surface Approach 176 3.00 0.59 176 3.08 0.64

(LA) Deep Approach 175 2.82 0.64 176 2.79 0.71

Final Grade 161 6.73 0.92 168 6.30 0.72

Course Evaluation 82 7.01 0.97 80 6.99 1.06

Note. (P) = Students’ perceptions of assessment, (LA) = Learning Approach variable, (M) = Motivation. Range 
for all variables except Final Grade is 1-5. Range for Final Grade is 1-10
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Table 6.5. Pearson correlations for all measures in course A and course B

1 2 3 4 5 6 7 8 9 10

Course A

1. (P) Motivating –

2. (P) Fair .39** –

3. (P) Engaging .61** .39** –

4. (P) Useful Feedback .16 .19 .12 –

5. (M) Controlled −.10 −.19 .02 −.09 –

6. (M) Autonomous .56** .35** .58** .10 −.05 –

7. Self-efficacy .42** .58** .31** .23* −.09 .51** –

8. (LA) Surface Approach −.24* −.18 −.29** .07 .26* −.43** −.25* –

9. (LA) Deep Approach .45** .19 .51** −.09 −.06 .45** .12 −.09 –

10. Final Grade .18 .34** .21 −.12 −.14 .17 .19 −.16 .18 –

11. Course Evaluation .38** .49** .25 .08 −.16 .22 .34** −.13 .38** .22

Course B

1. (P) Motivating –

2. (P) Fair .46** –

3. (P) Engaging .50** .45** –

4. (P) Useful Feedback .31** .26** .18** –

5. (M) Controlled .12* −.12* .04 .06 –

6. (M) Autonomous .49** .29** .62** .13* .16** –

7. Self-efficacy .45** .51** .46** .18** −.04 .39** –

8. (LA) Surface Approach −.15** −.04 −.02 .10 .08 −.19** −.03 –

9. (LA) Deep Approach .27** −.06 .36** .16** .27** .57** .11 −.18** –

10. Final Grade .09 .11 −.01 −.05 −.11 .13* .15** −.18** .04 –

11. Course Evaluation .40** .37** .32** .18* −.11 .41** .21** −.12 .14 .07

* p < .05, ** p < .01

6.3.2. Comparison Year 1 and Year 2
Table 6.6 shows the results of the comparison between year 1 and year 2 for course A 
for all measures. Comparisons were made using independent sample T-tests or Mann-
Whitney U, depending on whether the distribution of the measures were normal. No 
statistically significant differences were found, although course evaluation and con-
trolled motivation approached the significant threshold, indicating higher controlled 
motivation and slightly lower course evaluations.

Table 6.7 shows the results of the comparison between year 1 and year 2 for Course B 
for all measures. All comparisons were made using independent sample T-tests, because 
no variables deviated from a normal distribution. Students’ perceptions of the ‘fair’ aspect 
of assessment was statistically significantly lower in year 2, with a small effect size (Cohen’s 
d = 0.30), and Final Grade was lower in year 2, with a medium effect size (Cohen’s d = 0.52).
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Table 6.6. Comparison for Course A between Measures in Year 1 and Year 2, using t -tests for Normally Distrib-
uted Measures, and Mann-Whitney U-tests for Non-normally Distributed Measures

Measure M(SD)
Year 1

M(SD)
Year 2

ΔM t / U df / n p

(P) Motivating 3.97 (0.37) 4.06 (0.41) 0.08 t = −0.93 df = 87 .36

(P) Fair 4.07 (0.60) 3.93 (0.50) −0.14 t = 1.21 df = 87 .23

(P) Engaging 3.76 (0.55) 3.80 (0.49) 0.05 t = −0.41 df = 87 .69

(P) Useful Feedback 4.07 (0.58) 3.99 (0.56) −0.08 U = 773 n = 87 .62

(M) Controlled 2.15 (0.74) 2.47 (0.82) 0.32 U = 647 n = 86 .08

(M) Autonomous 3.64 (0.61) 3.70 (0.64) 0.06 U = 804 n = 86 .74

Self-efficacy 4.10 (0.36) 4.06 (0.42) −0.40 U = 861 n = 88 .93

(LA) Surface Approach 2.48 (0.64) 2.34 (0.69) −0.14 U = 728 n = 87 .31

(LA) Deep Approach 3.18 (0.63) 3.00 (0.62) −0.18 U = 668 n = 87 .12

Final Grade 6.79 (0.86) 6.55 (0.95) −0.23 U = 656 n = 84 .18

Course Evaluation 7.72 (0.73) 7.64 (0.65) −0.09 U = 225 n = 57 .06

* p < .05

Table 6.7. Comparison for Course B, between Measures in Year 1 and Year 2, using t -tests for Normally Dis-
tributed Measures, and Mann-Whitney U-tests for Non-normally Distributed Measures

Measure M(SD)
Year 1

M(SD)
Year 2

ΔM t df p

(P) Motivating 3.65 (0.43) 3.61 (0.48) −0.03 −0.72 358  .47

(P) Fair 3.65 (0.51) 3.49 (0.56) −0.16* −2.79 358  .01

(P) Engaging 3.35 (0.55) 3.36 (0.66) 0.01 0.14 357  .89

(P) Useful Feedback 3.29 (0.66) 3.33 (0.71) 0.03 0.45 314  .65

(M) Controlled 2.46 (0.77) 2.45 (0.90) 0.01 0.16 332  .87

(M) Autonomous 3.37 (0.60) 3.34 (0.68) −0.03 −0.50 341  .62

Self-efficacy 3.69 (0.50) 3.61 (0.52) −0.08 −1.38 340  .17

(LA) Surface Approach 3.00 (0.59) 3.08 (0.64) 0.08 1.20 350  .23

(LA) Deep Approach 2.82 (0.64) 2.79 (0.71) −0.03 −0.43 349  .67

Final Grade 6.69 (1.05) 6.30 (0.72) −0.39* −3.90 282 <.01

Course Evaluation 7.01 (0.97) 6.99 (1.06) −0.02 −0.15 160  .88

* p < .05

6.3.3. Multigroup SEM Model Results
Table 6.8 shows the model fit results for the multigroup structural equation models. Fit 
indices for Model 1 (paths and coefficients equal among all groups) indicated a ques-
tionable fit to the data. For Model 2 (paths and coefficients allowed to vary between 
courses), fit indices showed an acceptable fit to the data, and a significantly better 
fit than Model 1 (ΔX2 = 35.43, df=6, p < .001) . However, the third model (paths and 
coefficients free to vary within and between courses), showed the best fit to the data, 
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and significantly better than Model 2 (ΔX2 =22.43, df=12, p < .05). This indicated that 
relations between variables appeared more equal within courses than between courses, 
however, even within the courses relations varied between years. Because Model 3 fit 
best, results for this model are discussed.

Table 6.8. Model Fits for the Multigroup Structural Equation Models

Model Description X2 (df ) p CFI TLI RMSEA SRMR

1. Paths and coefficients equal across all groups 130.99
(87)
p < .01

.94 .93 .07 .15

2. Paths and coefficients equal within courses, 
free to vary between courses

95.56
(81)
p = .13

.98 .98 .04 .13

3. Paths and coefficients free to vary within and 
between courses

73.13
(69)
p = .34

.99 .99 .02 .07

Figure 6.2 and Figure 6.3 show the results from Model 3. Figure 6.2 shows the paths and 
standardized coefficients for both years in Course A, while Figure 6.3 shows the same 
for course B. In these figures, the explained variances are also shown for each variable. 
In the models for Course A, several differences could be identified between Year 1 and 
Year 2. Most apparent is a difference in the predictive power of the fair perception. In 
Year 1, both evaluation and grade were predicted quite well by fair. However, in Year 2, 
these relations were absent, and evaluation was predicted by the motivating perception 
instead. This could be explained by differences in how the assessments in the course 
were organized. In year 1, students received a grade for the first half of their report in 
week 5 of the course, while in year 2, this was not the case. It makes sense that in Year 1, 
students’ perceptions of the fairness of the assessments are closely related to the grade 
they received. For example, if students receive an unexpected low grade, they might 
attribute this to the assessments being unfair. Apparently, this reaction to grades also 
predicts students’ evaluations of the course quite well. Furthermore, it also makes sense 
that if students’ perceptions of fairness is based on the interim grade, fair can predict the 
final grade well. After all, the final grade is based on the interim grade for 40%, and on 
top of that, the first half of their report is again evaluated for the final grade.

Another difference is that in Year 2, instead of a direct relation between the motivating 
perception and autonomous motivation, there is an indirect relation from the motivating 
perception to autonomous motivation through self-efficacy. In other words, self-efficacy 
seemed to be a more prominent factor in Year 2 in regard to autonomous motivation. 
This could be explained by the increased uncertainty in Year 2 due to not getting a grade 
in week 5. A grade provides a clear indication of how well students are doing, and, given 
a good grade, also provides a safety net for the final grade. Students with low overall 
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self-efficacy might perceive this uncertainty as a negative aspect of the course that 
diminishes autonomous motivation.

Yet another difference is that in Year 2, there is a direct relation between the engaging 
perception and deep learning approach, while in Year 1, this relation was mediated by 
autonomous motivation. Whether this indicates a significant difference in the relations 
between perceptions of assessment and learning processes between Year 1 and Year 2 
is not clear. Some differences in the models may be caused by ambiguity in the model 
from too much shared variance between variables. In this case the engaging perception 
and autonomous motivation share much variance, as both measure how much students 
‘enjoyed’ either the assessment or the course, and in this case, the assessment (the as-
signment) is the main focus of the course.

For the models in course B (figure 6.3), fewer differences were found. In Year 2, there 
was an extra path from the motivating perception through self-efficacy to autonomous 
motivation. However, the path from self-efficacy to autonomous motivation was very 

Figure 6.2. Significant paths from model 3 for course A. Numbers on lines indicate standardized path coef-
ficients. Numbers following variables indicate explained variances.
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weak, therefore it is unclear if this difference should be interpreted as a meaningful 
change between Year 1 and Year 2. Also notable is the negative path coefficient between 
the fair perception and deep learning approach in both years. It seems that students who 
believe the assessment demands were reasonable and clear were less likely to adapt a 
deep learning approach, which could indicate that the assessment demands, as per-
ceived by students, were in line with surface approaches to learn.

6.4. disCussion

The goal of the first research question was to find out whether any of the perceptions, 
process related variables, or outcome variables changed from Year 1 to Year 2, after the 
assessments in the two courses were either altered to be more formative or supple-
mented with formative assessments. For both courses, the results were different than 

Figure 6.3. Significant paths from model 3 for course B. Numbers on lines indicate standardized path coef-
ficients. Numbers following variables indicate explained variances.
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expected. For course A, no statistically significant changes were found. After changing 
the interim assessments to be more formative it would be expected that, for example, 
autonomous motivation would increase, because grades on interim assessments are 
expected to diminish autonomous motivation (Butler & Nisan, 1986; Deci et al., 1999; 
Lipnevich & Smith, 2009). Another possible expectation was that students’ apprecia-
tion and use of feedback would increase when no grades were given (Lipnevich, 2007; 
Yorke, 2003), which could be reflected in a higher useful feedback perception and better 
performance.

Yet, no differences were found. A possible explanation is a ceiling effect on the 
measurements. Measurements of students’ autonomous motivation, deep approaches 
to learning, and self-efficacy were already high in Year 1, therefore, it would be very 
hard to detect any significant positive changes in these variables. Another explanation is 
that the setup of the formative assessments was insufficient to benefit students. Grosas, 
Raju, Schuett, Chuck, & Millar (2016) also found no improvement in student perfor-
mance when formative assessments were introduced. Their explanation was that their 
feedback was of insufficient quality to qualify as formative feedback, which may have 
been the case in course A of this study as well. Feedback on group projects typically 
does not include information for individual students on how to regulate their learning 
and improve required skills. This could potentially diminish real formative use of the 
feedback. A more in-depth research on feedback and students’ responses to feedback 
in this course is necessary to determine whether this was a problem. Furthermore, it 
should be noted that in year 2, the interim assessment was arguably still to some extent 
summative, as it included a ‘insufficient’, ‘sufficient’, or ‘good’ evaluation. Therefore, these 
interim assessments could still be perceived as summative by students, eroding the 
formative function (Cross & O’Loughlin, 2013).

For the second course, students’ perceptions of the fairness of the assessments, as 
well as their final grades were significantly lower. It is unlikely that this change is a result 
of the added formative quizzes to the course. It is more likely that this was caused by the 
availability of online videos for the lectures in Year 2. Less students attended the lectures 
in Year 2 because of this. When students have less direct contact with the teachers and 
fellow students, they also have less opportunity to get informed and discuss expecta-
tions of the assessments, which could lead to a lower score on the fairness perception 
and lower grades overall. Other than that, the added quizzes did not seem to have a 
major impact on students’ perceptions of assessment and their learning processes. It 
is likely that the change was too small to make an impact. Several students noted that 
the items in the quizzes seemed similar to items from the available practice exams, and 
therefore they found them unnecessary.

The goal of the second research question was to find out whether the relations 
between perceptions of assessment, learning process related variables, and outcomes 
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variables changed due to the changes in the assessments. For course A, two significant 
changes were found that could be explained by changes made to the assessments, 
while in course B, no major differences were found. This was somewhat expected, as the 
changes to the assessments in course A was quite significant, while in course B, only a 
small addition was made. These findings demonstrate the added value of investigating 
changes to the relations between measures instead of only focusing on changes in the 
values of measures.

In the case of course A, the change to formative interim testing decreased the im-
portance of students’ perceptions of the fairness of the assessment and increased the 
importance of students’ self-efficacy. These changes can be explained by the absence 
of the grades on the interim tests. Grades can elicit an emotional response, which is 
reflected in the fair perceptions, and this can be a major influence on how students 
experience a course. High grades can also give support to students, because they inform 
students how well they are doing, and add some leeway when these grades contribute 
to the final grade. When no grade is given on an interim, this removes some certainty for 
students (i.e. students are less certain on how they are doing), which could explain why 
their self-efficacy becomes more important in students’ course experience.

Overall, this study also shows that is hard to predict how changes to the assessment 
will impact students’ learning. Other studies have found similar issues. For example, Ni-
jhuis et al. (2005) and Segers et al. (2006) found that students used more surface learning 
approaches when a course was resigned to a problem based learning format, which was 
contrary to expectations. Their explanation included other contextual elements that as-
sert influence over students’ learning processes, such as the clarity of goals and the work 
load. In this study, course B also showed that non intended and seemingly small changes 
such as online videos of lectures may have an unexpected impact on students’ learning 
that is more influential than intentional changes or additions to a course’s assessment. 
This means that any change to a course setup should be scrutinized, whether this be in a 
research setting or not, as the implication may be greater than initially foreseen.

Students in course A also reported that other courses they were enrolled in at the 
same time had an impact on how they approaches the course. Students often have to 
balance their time and effort between two or more courses. This could be problematic 
for courses that use formative assessments, as students may primary focus their effort 
on courses that have upcoming summative assessments. In any case, it seems important 
to consider different factors within as well as beyond the course when investigating 
students’ learning processes in a course.

From a practical perspective, this study shows that changing to formative in-between 
assessments within a project based course is a feasible option. That is, while the mea-
sures were not significantly higher with formative assessments, they also did not change 
in a negative direction. There was also an indication that students had less emotional 
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responses to the in-between assessment, which could be considered positive because 
emotional responses and stress can be detrimental to students learning processes 
(Gazalla, Masten, & Stacks, 1998). The results from course B showed that small additions 
to the assessments, which could be considered an ‘afterthought’, likely have little effect 
on students’ learning. This is in line with the idea of constructive alignment (Biggs, 1996; 
Martone & Sireci, 2009; Turner et al., 2013), which states that all aspects of a course, 
including assessments, should work together to help students reach certain learning 
goals.

There are several limitations to this study. First, the context is somewhat limited. The 
two courses were both from an industrial engineering department on one university, 
which limits the generalizability of the findings. Second, the sample size for course A was 
small for the analysis used, therefore small effects might not have flagged as significant, 
while this might have been the case when the sample was larger. The results from this 
course should be interpreted with that in mind. Second, most of the measures, except 
the final grade and course evaluations, were taken at single moment, while the model 
does assume directional relations. For future research, it might be worth considering to 
measure different variables at different times during a course.

Third, some of the variables in this study, such as learning approach and introjected 
motivation, had questionable or unacceptable reliabilities. Findings regarding these 
variables should be interpreted with that in mind. In future research, it is suggested to 
test existing questionnaires on a separate and comparable sample to ensure transla-
tions and changes to existing instruments do not lower reliabilities. Finally, this study 
relied only on quantitative data only, therefore, the meaning and interpretation from 
findings are debatable. In future research, qualitative data such as interviews could be 
used to substantiate interpretations.

Despite these limitations, this study showed interesting findings about how the 
introduction or adding of formative assessment to a course alters, or does not alter, stu-
dents’ perceptions of assessment, their learning processes, and their grades and course 
evaluations, and how the dynamics between these three may changes as well when the 
assessments are altered.
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This dissertation focused on students’ perceptions of assessment in higher education 
and the relation between these perceptions and students’ learning processes and learn-
ing outcomes. The overall research question as formulated in Chapter 1 was:

How are students’ perceptions of assessments in higher education courses related to 
their learning processes and learning outcomes in these courses?

To answer this research question, four sub-questions were formulated, with each 
chapter contributing to one or more of these sub-questions:

1. What aspects of students’ perceptions can be distinguished? (Chapter 2, Chapter 4)
2. What student factors contribute to differences between students’ perceptions? (Chap-

ter 3, Chapter 5)
3. How do perceptions of assessments influence student learning? (Chapter 2, Chapter 3, 

Chapter 6)
4. How do students’ perceptions of assessment, student learning, and the relation be-

tween these two change when the assessments are changed to be more formative? 
(Chapter 6)

The (enhanced) theoretical framework presented in Chapter 1 is shown in Figure 7.1.
First, an overview of the main findings from each chapter is given. Then, the four sub-
questions are discussed in more detail. Following, based on reflection on the research 
done, the concept of students’ perceptions of assessment is further defined, conceptu-
alized and discussed. A conclusion on the findings is then provided, followed by the 
limitations and implications.

Figure 7.1. Enhanced theoretical framework, repeated from chapter 1.

7.1. main Findings

In Chapter 2, a pilot study was described that originated from the theoretical rationale of 
this dissertation, which was ‘interim’ assessments. A novel questionnaire about students’ 
perceptions of interim assessments showed four factors (value, positive effects, negative 
effects, and formative function). This finding contributed to the first sub-question of this 
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dissertation (“What aspects of students’ perceptions can be distinguished?”). The first 
factor (value) measured whether students perceived the interim assessments as a valu-
able extrinsic motivator for their learning, or whether it was perceived as a controlling 
nuisance. About 75% of the students in this course perceived the interim assessments as 
valuable. Positive effects and negative effects were factors measuring students’ reactions 
in terms of stress and self-confidence in reaction to grades on the interim assessments. 
About 10% of the students perceived they experienced positive effects, while 15% expe-
rienced negative effects of assessment. Finally, the formative function factor measured 
whether students’ thought they learned from their weekly quizzes. About 40% perceived 
they learned something from doing the interim assessments and checking their results.

This study also contributed to the third sub-question (“How do perceptions of as-
sessments influence students learning?”) by examining the relation between students’ 
perceptions of the interim assessments and students’ intrinsic motivation. Intrinsic 
motivation is a known predictor of deep learning approaches (Kyndt, Dochy, Struyven, 
& Cascallar, 2011). It was found that students’ perceptions of the negative effects of the 
interim assessment was a negative predictor of intrinsic motivation. Furthermore, stu-
dents’ grades on the interim assessments positively predicted perceptions of negative 
effects. This was interpreted as: when students obtain low grades and perceive this as 
stressful and detrimental to their self-confidence, this lowers their intrinsic motivation 
for the course.

In Chapter 3, a review study was described that contributed to sub-question 2 (“What 
student factors contribute to differences between students’ perceptions?”) and 
sub-question 3 (“How do perceptions of assessments influence students’ learning?”). 
Several factors were found that could explain differences in students’ perceptions of 
an assessment. First, students may have different experiences during the assessment 
process. For example, in some assessment formats, such as performance assessment, 
peer assessment, or group assessment, students can be assigned to different (peer)as-
sessors or groups. Depending on which assessor or group students are assigned to, their 
experiences may significantly differ, leading to differences in their perceptions of the 
fairness of the assessment.

Second, several student characteristics were found that could influence their percep-
tions, which were students’ ability, how comfortable students were in approaching their 
teachers, their (culturally influenced) beliefs about learning and learning goals, their 
previous experiences with certain assessment formats, their anxieties, and their maturity 
in terms of how far they advanced in their study. These factors explained differences 
in students’ perceptions of the fitness for purpose, acceptability, comparability, fairness, 
meaningfulness and transparency of assessment.
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Students’ (culturally influenced) believes about assessment and learning could 
influence whether they found certain assessment formats appropriate (fitness for pur-
pose). Furthermore, previous experiences with the assessment formats could influence 
students’ perceptions of acceptability of the assessment, i.e. whether the assessment 
did not cause excessive stress or anxiety. Students’ perceptions of comparability of peer 
assessment, a concept similar to reliability, was found to be influenced by students’ ideas 
about their own ability to assess their peers. For performance assessment, it was the 
assigned assessor that could influence this perception.

For perceptions of fairness of assessment, students’ belief about what should be 
assessed influenced students’ perceptions of fairness for different assessment formats. 
Furthermore, personal anxieties, such as public speaking anxiety could also influence 
perceptions of fairness of certain assessment formats. In group assessment, perceptions 
of fairness were also found to be related to the students’ ability in relation to group 
members’ abilities. For students with relative high ability, group assessments were more 
likely to be perceived as unfair.

For perceptions of meaningfulness of assessment, which is about whether students 
belief they can learn from the assessment, students’ maturity in dealing with assessment 
results and feedback was found to be an important factor. Students with more maturity 
saw more value in corrective feedback, while immature students values positive feed-
back more. Finally, for students’ perceptions of transparency, which is about whether 
students are clear about the assessment procedures, it was found that experiences with 
the assessment format, as well as students’ comfortability with asking the teacher(s) 
questions were influencing factors.

For the third research questions, evidence was found for relations between students’ 
perceptions of assessment and learning approach, effort, grades, and self-efficacy.

In Chapter 4, a questionnaire development and testing study was described, which 
specifically focused on sub-question 1 (“What aspects of students’ perceptions can be 
distinguished?”). This questionnaire focused on students’ perceptions of the assessment 
program in a course as a whole, instead of only on the interim tests like in Chapter 2. 
Four factors were found, which were labelled motivating, fair, engaging, and useful 
feedback. The first factor primarily measured whether students thought the assessments 
motivated them to learn. The second factor measured whether students believed the 
assessments were fair in terms of the expectations being clear and reasonable. The third 
factor measured whether students found the assessments interactive, enjoyable and 
interesting, and the fourth factor measured how useful the obtained feedback was for 
students.

Several course characteristics were tested as predictors, and several course outcome 
variables were tested for validity checks. These course characteristics and outcomes 
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variables were considered useful for validity checks because they should have logical 
relations with the perception scales. With this method, support for validity was found 
for the first three factors (several explainable relations were found), however, no validity 
support was found for the useful feedback factor, which meant no relations to the course 
characteristics or outcomes variables were found.

Chapter 5 described a study that contributed to sub-question 2 (“What student factors 
contribute to differences between students’ perceptions?”), by contrasting groups of 
students with different autonomous motivations in terms of their perceptions of assess-
ment in two courses. The results showed that students in groups with higher autono-
mous motivation were more positive toward most aspects of assessment than students 
in groups with lower autonomous motivation. Moreover, for three aspects of students’ 
perceptions of assessment (fairness, usefulness, and feedback), a difference was found in 
the reasoning students used to form perceptions of these aspects.

For students’ perceptions of fairness of the assessment, students with low autono-
mous motivation seemed primarily concerned with the end product, which is the fair-
ness of the grade they received as an individual, while students with medium or high 
autonomous motivation were more concerned about the transparency and difficulty of 
the assessment process as well as social comparisons. For perceptions of the usefulness 
of the assessments, it was found that students with either high or low autonomous mo-
tivation based their perceptions on whether they learned something useful for later in 
their career, while students with medium autonomous motivation considered whether 
they learned something useful for their study program. For perception of feedback, 
students who reported low autonomous motivation primarily perceived feedback as a 
justification of their grade, while students with medium or high autonomous motivation 
more often discussed feedback as a tool for learning.

Finally, in Chapter 6, experiments in two courses were investigated. In one course, the 
interim assessment of a group project was made formative, while in the second course, 
formative online quizzes were added to the assessment program of the course. This 
study contributed to sub-question 3 (“How do perceptions of assessments influence 
students’ learning?”) and was the main research to answer sub-question 4 (“How do 
students’ perceptions of assessment, students learning , and the relation between these 
two change when the assessments are changed to be more formative?”).

In both courses the relations between students’ perceptions of assessment and 
student learning were studied, which contributed to sub-question 3. In both courses 
and both years, significant and positive relations were found between the fair aspect of 
perceptions and students’ self-efficacy, as well as relations between the engaging aspect 
of perception and students’ autonomous motivation. The motivating aspect of percep-
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tions also often predicted self-efficacy and, in some models, predicted autonomous 
motivation.

For sub-question 4, in the first course, no differences were found between years 
in students’ perceptions of assessment, their motivation, their learning approach, 
their self-efficacy or their performance. However, some differences were found in the 
relations between students’ perceptions of certain aspects of assessment and other 
variables, that indicated that making the interim assessment formative had increased 
the importance of self-efficacy and decreased the importance of perceptions of fairness 
of the assessment. Overall, it was concluded that these data showed that making the 
interim assessment formative is a valid option, as no negative effects were found, and 
some benefits for both teacher and student could be identified.

In the second course, some significant differences were found in students’ perceptions 
of fairness and their final grade, however, these did not seem related to the addition to 
the assessment program, rather they were contributed to a different and unintended 
change in the course. Overall, the conclusion was that the addition of the weekly quizzes 
seemed to benefit only few students, and that additions to the assessment plan needed 
better integration and alignment to have a more meaningful impact.

7.2. what asPeCts oF students’ PerCePtions Can 
be distinguished?

Studies in Chapter 2 as well as Chapter 4 made significant contributions to the first sub-
question by analyzing students’ responses to novel questionnaires using factor analyses. 
The questionnaire in Chapter 2 focused on students’ perceptions of interim assessments, 
while the questionnaire in Chapter 4 focused on students’ perceptions of the assess-
ments in a course as a whole. Despite the different focal points, a comparison can be 
made to see if there is common ground in these findings.

First, when students are asked about their perception of assessment, the question 
can be asked to what extend this measures something about the assessment or about 
the student. It can be argued that when questionnaire items primarily rely on cognitive 
appraisal, these questions measure something about the assessment. However, when 
questions ask about students’ emotional reactions to assessment, or are likely to invoke 
emotions in some other way, this leans more towards measuring something about the 
student. Thus, we first consider whether the factors in Chapter 2 and Chapter 4 rely on 
cognitive appraisal or students’ emotional reactions.

Table 7.1 shows the factors from Chapter 2 with several example items. For both the 
value factor and the formative function factor, it could be argued that the items could 
be answered quite objectively and therefore these two factors mostly require students’ 
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cognitive appraisal. The negative effects and positive effects were both focused on the 
emotional reactions anxiety and confidence, based on grades students received. There-
fore, these are both more related to students’ emotions. Thus, it appeared the factors 
positive effects and negative effects were related to students’ emotional reactions, while 
the factors formative function and value were more related to students’ cognitive ap-
praisal of some quality aspects of the assessments.

Table 7.2 shows the factors from Chapter 4 with several example items. The items in 
the motivating factor mostly relied on students’ cognitive appraisal. It could be argued 
that this factor was similar to the first factor in Chapter 2. Both factors seemed to mea-
sure whether the assessments complied with students’ general idea of what a ‘good’ 
assessment should be. It could be argued that this can be seen as a halo effect. A halo 
effect implies the underlying cause for the correlations between the items is a single 
‘liking factor’ (Babad, 2007). Thus, the underlying factor is less about the item-specific 
information (such as ‘course was well organized’), and more about a general valuation of 
the assessments by students.

The fair factor was clearly about students’ emotional response, as it was about stu-
dents (not) experiencing feelings of injustice from assessments. The engaging factor was 
also about emotional responses, measuring positive emotions experienced during the 

Table 7.1. Factors from Chapter 2 with Several Example Items

Factor Example Items Type of questions

Value –  I would study more efficiently for this course without 
frequent assessments (−).

–  I think the frequent assessments in this course were a 
waste of time (−).

–  I need frequent assessments in this course to study 
regularly (−).

–  Mostly 
cognitive

Formative Function –  After a frequent assessment in this course, I took effort to 
study the material I didn’t master better.

–  In response to my grades for frequent assessments in this 
course, I started studying more.

–  Mostly 
cognitive

Negative Effects –  Due to the grades I received for frequent assessments in 
this course, I lost my self-confidence.

–  Because of the frequent assessments in this course, I 
experienced a lot of stress and tension.

–  In this course, I would rather only receive feedback for 
frequent assessments, without a grade.

–  Emotional 
reaction

Positive Effects –  In response to my grades for frequent assessments in this 
course, I started studying less.

–  The grades that I received for frequent assessments in this 
course provided me with a feeling of self-confidence.

–  Because of the frequent assessments in this course, I 
experienced less stress and tension for the final exam.

–  Emotional 
reaction
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assessment. Similar to the questionnaire in Chapter 2, negative and positive emotions 
seemed to load on two separate factors.

The last factor, useful feedback, consisted of items that asked students to judge the 
feedback aspect of assessment. Similar to the value factor, it can be argued that this 
factor mostly required cognitive appraisal.

A comparison between these two factor structures allows for the general observations 
that there are at least three major components to students’ perceptions of assessment, 
and that some components are more based on cognitive appraisal, while others are 
based on students’ emotional reactions. One core component seemed to be a (mostly) 
cognitive appraisal of the perceived quality or value of the assessments, while the other 
two core components were about positive or negative emotions that were elicited by 
the assessments, although there are some important differences between the emotion 
factors in Chapters 2 and 4. In Chapter 2, the two emotion factors were clearly about 
emotions related to the outcome of the assessment (grades), while in Chapter 4, emo-
tions were more related to the activity of the assessments. Literature on achievement 

Table 7.2. Factors from Chapter 4 with Several Example Items

Factor Example Items Type of questions

Motivating –  The assessments in this course encouraged me to study 
hard

–  The assessments in this course added to my understanding 
of the subject matter

–  The assessments in this course focused on understanding 
and insight

–  The assessments in this course were well organized
–  The assessments tasks in this course seemed relevant for 

my future career

–  Mostly cognitive

Fair –  The assessments in this course made me anxious
–  The assessments in this course tested more difficult things 

than we were taught
–  I experienced negative emotions (i.e. disappointment, 

irritation, frustration) from the assessments in this course
–  It was clear what was expected of me for the assessments 

in this course

–  Emotional 
reaction

Engaging –  The assessments in this course focused on creativity
–  I experienced positive emotions (i.e. happiness, joy, pride) 

from the assessments in this course
–  I found the assessment tasks in this course interesting

–  Emotional 
reaction

Useful Feedback –  The feedback on assessments in this course helped me to 
improve my assignment

–  The feedback on assessments in this course helped me to 
understand what was expected of us

–  The feedback on assessments in this course had an 
appropriate level of detail

–  Mostly cognitive
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emotions highlights the differentiation between activity related emotions and outcome 
related emotions from assessments (Peterson, Brown, & Jun, 2015). Future research 
could investigate what the overall factor structure would look like if a questionnaire 
included both items relating to activity as well as outcome emotions.

In both questionnaires, one additional factor was found. In Chapter 2, this was the 
formative function, while in chapter 4, this was useful feedback. The latter could also 
be seen as part of the formative function, because feedback is pivotal in formative 
assessment (Lipnevich & Smith, 2009). Therefore, a fourth general aspect could be the 
perceived formative function of assessment. This would be more a cognitive appraisal 
than an emotional reaction.

Gerritsen-Van Leeuwenkamp, Joosten-Ten Brinke, & Kester (2018) also recently tested 
a similar questionnaire, which measured students’ perceptions of the quality of assess-
ment in higher education. Their results showed seven factors, instead of four, and the 
factors seemed more in line with initial theoretical expectations. One key difference 
is that the questionnaire from Gerritsen-Van Leeuwenkamp et al. contained no items 
about students’ emotional reactions, and another key differences is that they asked 
students about assessment in the institution in general, instead of asking about assess-
ment in a recently finished course. Due to these differences, it could be argued that the 
questionnaire from Gerritsen-Van Leeuwenkamp et al. measured students’ perceptions 
of assessment from a more cognitive viewpoint, while the questionnaires in this study 
captured students’ emotional reactions more. Both methods have their advantages and 
disadvantages. It can be argued that emotions have an important role in the relation 
between assessment and student learning, therefore, the inclusion of student emotion 
in the questionnaires is valuable.

7.3. what student FaCtors Contribute to 
diFFerenCes between students’ PerCePtions?

The second sub question in this dissertation was about which factors contribute to dif-
ferences between students’ perceptions. In the review study from Chapter 3, this was 
one of the main research questions. In Chapter 5, the relation between students’ au-
tonomous motivation and students’ perceptions of assessment was studied. The results 
from Chapter 3 revealed a number of factors that could contribute to individual dif-
ferences between students’ perceptions. For performance and group assessments, the 
assessor or the group that students are assigned to contributes to different experiences, 
and hence different perceptions of the assessment. This shows that the answer to this 
second sub-question in part depends on which assessment format is chosen. Another 
example of this is that public speaking anxiety significant impact students’ perceptions 
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of oral assessment. Obviously, this factor does not play a role in formats such as multiple 
choice-exams.

Another important factor for peer and self-assessment was previous experiences with 
these assessment formats. These previous experiences can influence students’ percep-
tions positively or negatively. Previous experiences with an assessment format are also 
likely to impact perceptions for other assessment formats. Therefore, when large differ-
ences between students’ previous experiences with a planned assessment format in a 
course exist, it is also expected that there will be large differences between students’ 
perceptions of this assessment.

Other factors that were found were students’ comfortability with approaching teachers 
about assessments, their maturity in their study, their ability, and their (culturally influ-
enced) beliefs about education and assessment. Several aspects of perceptions, such as 
fitness for purpose, fairness, transparency, meaningfulness, and comparability were found 
to be affected by these factors (see Chapter 3).

Another finding from Chapter 3 was that the reviewed literature showed that gender 
and age were generally not significant or very small predictors of perceptions. However, 
it would be too soon to dismiss these factors entirely, as they are found to be relevant 
factors in some other studies on students’ perceptions of the learning environment (e.g., 
Levy, Den Brok, Wubbels, & Brekelmans, 2003). Rather, based on the current results, it 
is suggested to use variables related to gender and age, such as ‘experience’ or certain 
types of anxieties which are known to correlate with gender, instead of using gender 
and age directly. Such proxy variables capture some of the relevant variance in age and 
gender, with the benefit that they are more likely to result in relevant relations that can 
be explained well.

Finally, results from Chapter 5 showed that students’ autonomous motivation was a 
relevant student factor that influenced perceptions of assessment. In general, when 
students were more autonomously motivated for a course, this resulted in more posi-
tive perceptions of the assessment in that course. Several aspects of assessment also 
revealed differences in how students reasoned about assessment. For example, for 
students’ perceptions of the fairness of assessment, students with lower autonomous 
motivation were more likely to focus on assessment as a product, while students with 
higher autonomous motivation were more concerned with the process of assessment 
and what they could learn from it (see also Kaur, Noman, & Awang-Hashim, 2018).

One difficulty in investigating the relation between students’ perceptions of assess-
ment in a course and student variables that are related to the course, are the unknown 
directionalities of the relations. For example, student responses in Chapter 5 revealed 
instances where experiences with assessment or assessment results influenced students’ 
autonomous motivation in the course. This, combined with the finding that autono-
mous motivation influenced students’ perceptions, implies that the relation between 
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autonomous motivation and students’ perceptions of assessment is bidirectional. For 
other variables, such as self-efficacy, this may also be the case. Future research could 
focus on which direction is most prevalent, which for example could be investigated 
using cross-lagged panel analyses (Selig & Little, 2012).

7.4. how do PerCePtions oF assessments 
inFluenCe student learning

The studies from Chapter 2, Chapter 3, and Chapter 6 contributed to this research ques-
tion. In the pilot study in Chapter 2, it was found that when students perceived negative 
effects of interim assessments results (grades), their intrinsic motivation was diminished. 
Path analyses further showed that the direct effect of interim assessments results on 
intrinsic motivation was no longer significant when students’ perceptions of the nega-
tive effects were included as mediating variables. This demonstrated the added value of 
including students’ perceptions: in this case the relation between grades and intrinsic 
motivation was shown to be dependent on how students perceive their grade.

The models from chapter 6 showed that the engaging aspect of students’ perceptions 
consistently predicted autonomous motivation, which indicated students’ autonomous 
motivation for a course was higher when they enjoyed doing the assessments. Fur-
thermore, the fair aspect of perceptions consistently predicted self-efficacy. Therefore, 
students who believed assessment criteria and standards were clear and reasonable, 
had more self-efficacy. Furthermore, in one of the courses there was also a stable path 
from self-efficacy  to autonomous motivation. This path from fair through self-efficacy to 
autonomous motivation is comparable to the results found in Chapter 2, where students 
intrinsic motivation was diminished when they reported lower self-efficacy from assess-
ment results. This indicates this effect is likely generalizable to other contexts.

In Chapter 3, evidence was found for relations between students’ perceptions of as-
sessment and learning approach, effort, grades, and self-efficacy. The relation with learn-
ing approach was also discussed in a previous review (Struyven et al., 2005), however, 
effort, grades, and self-efficacy further added to the evidence that students’ perceptions 
of assessment is related to their learning, demonstrating the added value of taking these 
perceptions into account in research as well as educational design.

To summarize, these results demonstrate that there are multiple relations between 
perceptions of certain aspects of assessment and student learning, which shows that 
perceptions of assessment are relevant in the study on assessments and student 
learning. In regard to the model that was presented in Chapter 1 (see Figure 1.2), our 
results seemed in line with this model. The hypothesized reciprocal relation between 
perceptions of assessment and student learning was found. In Chapter 2, interim as-
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sessment results were found to influence certain aspects of students’ perceptions of 
the assessments, while these perceptions in turn were found to influence motivation, 
which was considered part of student leaning. Findings from Chapter 5 also confirmed 
that motivation and perceptions of assessment are closely related. In chapter 6, models 
further confirmed the path from assessment through students’ perceptions to student 
learning and learning outcomes.

The results also show the complexity of the concept. There are many contexts in 
which these relations can be studied, as well as many different assessment formats and 
aspects of perceptions that can be considered. Some relations, such as the one found 
in Chapter 2, are likely to generalizable to other contexts, while other effects might be 
more specific to a certain context. For example, the relation between perceptions of 
authenticity and self-efficacy (van Dinther et al., 2014) seemed specific to the context of 
competence based assessments in a vocational education program.

7.5. how do students’ PerCePtions oF 
assessment, student learning, and the 
relation between these two Change when the 
assessments are Changed to be more Formative?

This sub-question was primarily investigated in Chapter 6. First, a brief discussion on 
the concept formative assessment is in order, as this is a somewhat controversial topic. 
Several critical reviews have been published on the topic (Bennett, 2011; Biggs, 1998; 
Dunn & Mulvenon, 2009; Ekecrantz, 2015; Wu & Jessop, 2018), highlighting problems 
with the conceptualization of formative assessment and problems with the evidence its 
effectiveness. The term formative assessment originated from the term formative evalu-
ation (Scriven, 1967), which referred to evaluations of educational programs that were 
done during the curriculum to revise it before the final (summative) evaluation. Bloom, 
Hastings, & Madaus (1971) first used the terms formative and summative assessment in 
the context of students’ learning. Summative assessments were described in terms of 
judging, grading and certifying students, while formative assessment was described as 
assessments that aided both the teaching and learning process. Lau (2016) argued that 
later, several researchers (unintendedly) created a strong dichotomy in the literature, 
making a sharp distinction between summative and formative assessment, where sum-
mative is considered ‘bad’ and formative is considered ‘good’. This view was then again 
contested by, for example, Biggs (1998) and Lau (2016).

Given these differing views, it is important to clarify how formative assessment is 
conceptualized in any research that uses it. In this dissertation, and particularly Chapter 
6, we consider formative and summative two functions of assessment that can coexist, 



Chapter 7

144

thereby dismissing the idea of a dichotomy between the two. Furthermore, these two 
terms are used more as a framework than as a design principle. Anything from the as-
sessments that helps the learning or teaching process is considered part of the forma-
tive function, while grades, certifications, or other formal evaluation are considered part 
of the summative function.

In Chapter 6, when claimed that the assessment were made ‘more formative’, this 
meant the intention of the assessments was shifted more towards helping students 
learn, instead of using assessments to grade students. This shift in intention was realized 
by changing the implementation details of the assessments. Both experiments in Chap-
ter 6, where assessments were made more formative, did not lead to higher perceptions 
or learning outcomes. However, in the first course, where the interim assessment was no 
longer graded, it also did not result in more negative perceptions or learning outcomes. 
The students still perceived the course as very favorable. The small negative changes in 
perceptions and outcomes in the second course could not be attributed to the change 
to assessment either.

The expectations for the first course were that autonomous motivation would be 
higher because grades were found to have a negative impact on intrinsic motivation 
(Pulfrey et al., 2013), and that perceptions of useful feedback would be more positive 
because grades were found to lower the effectiveness of feedback (Lipnevich, 2007). 
Possible explanations for why this was not found were a ceiling effect on the measures 
used, interference from graded interim tests from other courses, and the fact that 
students still received a ‘summative’ evaluation on the interim assessment (fail/pass/
good). Thus, the results did not give a simple yes-no answer to the question whether the 
formative condition was ‘better’, however, there was a change in how perceptions of as-
sessment were related to student learning in the formative condition. The importance of 
self-efficacy was increased and the importance of perceptions of fairness was decreased. 
For some students this might have been favorable, while for others, it might not have 
been. Together, these findings showed that effects of changing assessment might be 
more complex than one might typically assume.

In the second course, small weekly quizzes with automated feedback did not seem to 
have an effect on students’ perceptions of assessment or student learning. It appeared 
that some students did not make use of these quizzes, while others only used these 
quizzes at the end of the course. At this point, the quizzes were only a small addition 
to the already available ‘practice exams’ with very similar items. In other words, these 
quizzes had no relevant place in the assessment plan, and therefore had little effect. 
Constructive alignment (Biggs, 1996) explains how assessment needs to be aligned with 
the intended learning goals and instruction. It could be argued that the additions of 
these quizzes did not comply with the principles of constructive alignment.
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Strikingly, in both studies, these factors seemed unrelated to criterion variables, such 
as grades, intrinsic motivation, or learning approach, which contrasts with the emphasis 
that is usually placed on feedback and formative functions (Hattie, 2008; Hattie & Tim-
perley, 2007; Nicol & Macfarlane‐Dick, 2006). One explanation for this apparent lack of 
importance of these factors it that the data came from a technical university. Feedback 
seemed to be less important at this university than is normally assumed, and this may 
be related to the nature of ‘technical’ topics, which are arguably more objective than 
subjective, lowering the need for very extensive feedback about why certain work is 
sufficient or not. Students interviewed the study in Chapter 5 mentioned that most 
feedback was aimed at justifying their grade, showing where mistakes were made. This 
type of feedback may be adequate for more objective topics and quality of this type of 
feedback varies.

7.6. on the deFinition and ConCePtualization oF 
students’ PerCePtions oF assessment

As noted in Chapter 1, it was somewhat surprising that no published research was found 
that included a formal definition of the concept students’ perceptions of assessment. 
Therefore, in this dissertation, a formal definition was given in Chapter 1. However, dur-
ing the research period of this dissertation, more question about the nature of this con-
cept arose. For example, some studies included students’ preferences as part of students’ 
perceptions of assessment, while others asked questions about how many multiple 
choice tests they had in a period. Should these be part of the concept perceptions of 
assessment? Furthermore, it was clear that some studies investigated students’ percep-
tions of an upcoming assessment (perceived assessment demands), while other studies 
asked students about assessments that already took place. Should these be considered 
the same concept, or should they be differentiated? Furthermore, students could be 
asked about assessment in general, certain assessment formats, or certain assessment 
tasks. How do these relate to each other? And how do they relate to perceptions of 
upcoming assessment? These questions illustrated that a more elaborate conceptualiza-
tion of students’ perceptions of assessment was required. The following section discusses 
a more elaborate view on the concept. This conceptualization should be considered in 
part my reflection of doing several studies on this topic.

In Chapter 1 it was argued that perceptions of assessment can be seen as proper-
ties or attributes that are assigned to assessments by students to a certain degree. The 
definition that was given was: students’ interpretations of certain properties or attributes 
of an assessment. First, to illustrate that this definition connects with existing literature, 
the review about students’ perceptions of evaluation and assessment in higher educa-



Chapter 7

146

tion by Struyven, Dochy, and Janssens’s (2005) can be considered. This is arguably the 
most influential and most-cited publication on this topic so far. In their review, students’ 
perceptions were introduced as ‘reality as experienced by the student’ (Struyven et al., 
2005, p. 325), and they also mentioned ‘(perceived) assessment properties’ (Struyven 
et al., 2005, p.326, emphasis added). The term property was also used in our definition 
of students’ perceptions of assessment, and likewise, Struyven et al. (2005) covered 
students’ perceptions of fairness and authenticity, which were also aspects of students’ 
perceptions that were discussed in this dissertation. This illustrates that our definition 
of students’ perceptions of assessment is in line with the implicit definition used in 
Struyven, Dochy, and Janssens’s review.

7.6.1. Conceptualization
From the definition of perceptions of assessment alone (“students’ interpretations…”), 
one might assume it means that all students share the same interpretation of these 
properties. In fact, many reviewed publications in Chapter 2 seemed to make this as-
sumption, as they limited their analyses of questionnaire data to analyzing means, and 
discussed their results with sentences such as ‘students perceived the assessments as…’. 
This seemed to imply that all students shared the same perceptions, however, this is 
contradictory to the idea that each individual can interpret reality differently. Based on 
the reasoning above, it can be argued that the interpretations of properties of assess-
ment are made by individual students, and can therefore differ between students. den 
Brok, Brekelmans, and Wubbels (2006) refer to this as personalized perceptions (individual 
perceptions) vs class perceptions (aggregated perceptions). It is not implied here that 
aggregated perceptions have no merit, however, for the purpose of understanding how 
students’ perceptions of assessment are related to student learning, the assumption that 
all students perceive an assessment similarly is counterproductive.

Next, it can be argued that these properties refer to subjective properties than can be 
assigned to assessments. It does not make sense to discuss perceptions of properties 
that can be considered very directly observed. Furthermore, even though terms like fair 
and unfair seem to imply these properties are binary, we argue that properties can al-
ways be assigned to a certain extent to assessment, such as somewhat fair or a bit unfair. 
This also means two assessments can be compared on those properties as well, as in: 
one assessment is fairer than another.

Next, many perceived properties of assessment involve a judgment. An assessment 
could be perceived as too difficult for example, and properties such as fairness and 
authenticity (Struyven et al., 2005) can also involve a judgmental component. It could 
be argued that most of these judgements are on a scale from positive to negative, or as 
Struyven et al., (2005) named it, from appropriate to inappropriate. However, this might 
not always be the case. A student might assign a property to an assessment without 
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having strong judgmental feelings about this. Care should be taken when interpreting 
perceptions as judgements, to ensure that students’ judgements are not confounded 
with researchers’ judgments.

To summarize this conceptualization, when the definition of students’ perceptions of 
assessment is worded as: students’ interpretations of properties of assessment, then the 
following should be added:
1. Interpretations of properties of assessment are made by individual students. Aggre-

gating perceptions across a group of students could be useful, however, differences 
between perceptions of students should be taken into account for full understanding.

2. Perceptions involve properties that can be considered subjective and can be assigned 
to a certain extent to assessment.

3. The interpretation of these properties can involve a judgement component in terms 
of positive/negative or appropriate/inappropriate, however, this is not necessarily the 
case, and care should be taken when interpreting perceptions as judgements.

7.6.2. The Scope of Students’ Perceptions of Assessment
Another aspect of students’ perceptions of assessment that was already briefly discussed 
in the introduction chapter is the scope of these perceptions. Researchers have used 
different scopes when investigating students’ perceptions of assessment. For example, 
some researchers inquired students’ perceptions of assessments in general (e.g., Wang 
& Brown, 2014), others focused on students’ perceptions of certain assessment formats 
(e.g., Van De Watering, Gijbels, Dochy, & Van Der Rijt, 2008), and still others considered 
students’ perceptions of particular assessment tasks (e.g., Earl, 2013). Furthermore, per-
ceptions were sometimes mapped about assessments tasks that already had taken place 
(e.g., Joughin, 2007), and at other times they were about assessments tasks that were yet 
to come (e.g., Gijbels, Segers, & Struyf, 2008). How are these different scopes of students’ 
perceptions of assessment related?

It can be argued that a hierarchy can be found in these different scopes, and that 
perceptions of past and future assessment tasks are linked to this hierarchy. The three 
scopes that were mentioned (assessment in general, assessment formats, and assess-
ment tasks) clearly go from more general to more specific. A student can have percep-
tions of assessment in general, more specific perceptions of certain assessment formats, 
and even more specific assessment of specific assessment tasks that were experienced. It 
could be argued that experiences with specific assessment tasks contribute to students’ 
more general perceptions of the related assessment format and even to perceptions of 
assessment in general.

On the other hand, when students have an upcoming assessment task, it is likely 
they form an expectation of this assessment. In part, this expectation is probably based 
on their perceptions of related assessment format. Or, when the assessment format is 
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unknown or novel, students may instead draw from their perceptions of assessment in 
general. This way, students’ perceptions of upcoming assessments are drawn from higher 
up in the hierarchy of perceptions. Figure 7.2 attempts to visualize what this hierarchy 
would look like, and the arrows demonstrate how experiences propagate upwards in 
the hierarchy, and how perceptions of upcoming assessments are drawn from higher up 
the hierarchy.

7.6.3. Perceptions of Assessment and Emotions
Assessments are found to be linked to emotional reactions (David Boud, 2010; Joughin, 
2009). In Chapter 2, emotional responses to grades were discussed, as well as (reduced) 
stress and tension as a result of frequent assessments. Stress and anxiety were also 
discussed in the review in chapter 2, and the questionnaire developed in Chapter 4 also 
contained items relating to emotions. In chapter 5, emotions were also discussed in 
interviews with students.

The exact nature of the link between perceptions of assessment and assessment-
related emotions is debatable. Arguments can be made that perceptions of assessment 
could cause emotions, that perceptions are colored or determined by emotions, or that 
perceptions are (in part) emotions. For example, in our questionnaire, the second factor 
included items relating to the fairness of the assessment, as well as items referring to 
negative emotional reactions. This implies these two concepts are related, however, it 
does not clarify the directionality of this relation. In this example, it could be argued 
that an assessment that is perceived as unfair makes a student angry (perceptions cause 
emotions), or, that a negative emotional reaction to a low grade could shape a student’s 
perception that the assessment was unfair (emotions shape perceptions), or, that the 

Figure 7.2. Diagram showing the links between different assessment scopes and their relation to expecta-
tions of upcoming assessment tasks and experiences with previous assessment tasks.
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perception of an assessment being unfair is more or less a negative emotion (perception 
is emotion). It seems unreasonable to assume all perceptions are emotions. Rather, it 
makes more sense to consider a reciprocal relation between perceptions of assessment 
and emotional reactions to assessment, as both situations as described in the example 
above seem plausible. Future research could investigate this further.

7.7. ConClusion

In this dissertation, four sub-questions were investigated to answer the main research 
question “How are students’ perceptions of assessments in higher education courses 
related to their learning processes and learning outcomes in these courses”. The first 
question was about the aspects of students’ perceptions of assessment that could be 
distinguished. Based on the results, we can conclude that when students are asked 
about their perception of assessments near the end of the course, four aspects were 
apparent, which were the overall quality/value aspect, positive emotions associated 
with the assessments, negative emotions associated with the assessments, and the 
formative function of assessment. Second, we also considered factors that could influ-
ence individual students’ perceptions, and found that both personal (such as ability, 
and maturity) and contextual factors (such as assigned assessor) could cause individual 
differences, and that some of these factors were only applicable to certain assessment 
formats. Furthermore, studies on the third sub-question, which was most related to the 
main research question, showed that several aspects of students’ perceptions, such as 
fairness, engaging, and motivating, were related to students’ learning approach, self-
efficacy, (autonomous) motivation, as well as effort and final grades. In turn, autono-
mous motivation was found to influence students’ perceptions, suggesting a reciprocal 
relation between motivation and perceptions of assessment. Lastly, it was shown that 
switching from summative interim assessment to formative interim assessments did 
not seem problematic, and some shifts in how aspects of perceptions were related to 
learning processes and learning outcomes were found.

7.8. limitations

There are several general limitations that should be discussed for this dissertation. 
First, the generalisability of the findings is somewhat limited as the empirical data 
was gathered at one large technical university in the Dutch context. To what degree 
these findings apply to non-technical universities and outside the Netherlands is still 
unclear. For example, in several chapters, it seemed students’ perceptions of the quality 
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of the feedback was not related to other variables that were measured, which questions 
the relevance of this particular aspect of perceptions of assessment in this context. It 
could be that students in technical studies have different and less demanding views on 
feedback, as the material is more ‘objective’ than for example in social studies. Students 
might believe that feedback that points out mistakes is sufficient, which is likely the case 
for most feedback. It would be interesting to see whether this feedback factor shows 
more relevant relations to learning variables in other contexts.

A second limitation is how student learning was modelled. A limited number of 
variables had to be chosen to represent students learning and learning outcomes, 
which were motivation, learning approach, and self-efficacy. In Chapter 2, only intrinsic 
motivation was measured, and in Chapter 6, only deep learning, and autonomous moti-
vation were eventually analysed to ensure the models remained interpretable. It could 
be argued that these variables provide a limited view of student learning.

Measures such as emotions/anxiety, study time and regularity, and learning goals 
could be included as well for quantitative research. Moreover, it could be argued that 
learning is a process, and therefore only longitudinal or qualitative methods suffice to 
model this. Regardless, the three variables used in this dissertation are known to be 
good indicators of the quality of the learning process and are positively related to learn-
ing outcomes such as grades (e.g., Byrne, Flood, & Willis, 2002; Lane, Lane, & Kyprianou, 
2004; Vansteenkiste, Simons, Lens, Sheldon, & Deci, 2004), therefore the relations that 
were found provide valuable information.

7.9. imPliCations For researCh

To start with, it has been pointed out several times that research on the topic of students’ 
perceptions of assessment could improve its quality and comparability by defining the 
concept first. This dissertation offers a possible definition and conceptualization that 
can be readily used, although other conceptualizations are of course possible. Without 
a clear definition, it can be argued that the theoretical underpinnings of the research is 
questionable.

Second, Chapter 4 provided one of the first comprehensive questionnaires for mea-
suring students’ perceptions of assessment in higher education courses. In the current 
body of quantitative research on students’ perceptions of assessment, there is hardly 
any overlap in the questionnaires used to measure perceptions of assessment, which 
makes it very hard to compare these studies. The questionnaire from Chapter 4 gathered 
all the various aspects in existing questionnaires and combined them into one question-
naire with four factors, which means it should be usable for most research goals that 
were present in existing research.
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Third, the review in Chapter 3 showed that many publications did not attempt to 
relate any measurements of students’ perceptions of assessment to other variables. As 
was shown in this dissertation, for example in Chapter 2 and Chapter 6, investigating 
relations between perceptions and other important variables not only demonstrates the 
relevance of students’ perceptions, it also provides specific information that can provide 
clues on how to improve assessments and students’ perceptions thereof. It is recom-
mended that future quantitative research into students’ perceptions of assessment 
should consider investigating relations with other learning related variables.

Fourth, as was shown in Chapter 3, many studies focussed on the ‘average’ of students’ 
perceptions of some assessment. While this method certainly has its merits, Chapter 3 
also showed several different student and contextual variables that may lead to crucial 
differences in individual students’ perceptions of assessment. It can be argued that 
these differences might be valuable to investigate, as they might provide clues on how 
to improve the assessments for certain groups of students. Therefore, future research 
could also focus more on differences between perceptions and perception of ‘minority 
groups’ of students instead of only considered averages.

7.10. imPliCations For PraCtiCe

Teachers in higher education face several challenges when designing courses and as-
sessment for courses. For each course, these challenges are different. For example, in 
some cases, compulsory courses for large numbers of students have to be designed, 
with the expectations that the vast majority of the students pass the course with very 
specific learning goals. Other courses might be intended for smaller groups of students 
who enrolled voluntarily to learn more about a subject they find interesting. This dis-
sertation has shown that how students perceive assessments, is closely related to their 
learning process in the course. Therefore, it is important that students perceive assess-
ment in such as way that their learning is stimulated in an appropriate manner, which 
could for example mean having high autonomous motivation, using deep approaches 
to learning, and having sufficient self-efficacy.

It was shown that in particular the aspects fair and engaging of students’ perceptions 
seemed relevant for this purpose. Students’ perceptions of the fairness was positively 
related to self-efficacy, and self-efficacy predicted autonomous motivation. In turn, 
autonomous motivation was a good predictor for deep learning approaches. In other 
words, for students’ self-efficacy, autonomous motivation, and learning approach, it is 
important they perceive the assessments as fair. Assessments were perceived as fair 
when students understood the assessment process, its criteria, and its standards well, 
and when the criteria and standards seemed reasonable. This means that not only the 
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assessment itself matters, but also the communication with students about these as-
sessments. An open conversation with students about the purpose of the assessments, 
and why certain formats, criteria and standards were chosen could help alleviate pos-
sible confusion and negative perceptions about the fairness of assessment.

Furthermore, the aspect engaging was found to consistently predict autonomous 
motivation. As chapter 4 showed, courses with more practical assessments scored higher 
on this aspect. Authenticity of assessment was also part of this aspect. Thus, perhaps not 
surprisingly, it seemed that students’ autonomous motivation could be stimulated by 
choosing authentic assignments as assessment instead of more traditional assignments.

In this dissertation, autonomous motivation received attention in several chapters. In 
particular, the differences between courses where students are expected to have either 
high or low autonomous/intrinsic motivation for were highlighted. Students seemed to 
react differently to assessment when they had either high or low autonomous motiva-
tion.

When students were autonomously motivated, they seemed to base their percep-
tions of assessment mostly on aspects such as how much it challenged them, how much 
autonomy they had in choosing their own solutions, and how the assessments related to 
their future career. On the other hand, students with low autonomous motivation were 
more concerned with whether the expectations were clear and reasonable, and whether 
the assessments were organised well.

Therefore, to determine which aspects of assessment should be optimized, teachers 
are advised to estimate how students in their courses are distributed in terms of their 
autonomous motivation and design their assessments accordingly. This could be done 
by using simple questionnaires such as used in Chapter 2 or 6, however, it could also be 
that teachers that teach a course for several year already have a good ‘feeling’ about this 
without using questionnaires.

When many students are autonomously motivated, challenging, open-ended, and 
authentic assignments are most likely to be perceived positively by students. In contrast, 
when many students are estimated to be low on autonomous motivation, assessment 
should instead be very structured, clear, and reasonable to increase the chances of posi-
tive perceptions. Negative perceptions not only influence students’ learning negatively, 
they also influence students’ evaluation of the course.

When students’ autonomous motivation is expected to be very mixed, this is prob-
lematic, since either solution would only appeal to part of the students. One possible 
solutions to this, which has not been researched much, is giving students a choice be-
tween the method of assessment at the start of the course (e.g., Garside, Nhemachena, 
Williams, & Topping, 2009). Students who are uncertain about their interest in the topic 
might chose for a well-structured assignment or exam, while students who have high 
interest might be more interested in open-ended assignments or group projects. Future 



153

General Discussion
 

7

research should investigate how well this solution works for courses where autonomous 
motivation is unknown or mixed.

Furthermore, some more specific practical implications were apparent from the re-
view in Chapter 3. For certain more ‘novel’ assessment formats, such as peer-assessment 
or self-assessment, students’ perceptions could vary due to different reasons. Their 
previous experiences with these assessment formats were quite important. Teachers 
are advised to use caution when using these assessment formats. When an assessment 
format is (possibly) new to students, it makes sense to find out whether students have 
experienced these formats before, and what those experiences were. It might be neces-
sary to give students sufficient explanations about the purpose of these assessment and 
how they work, and provide ample opportunity to ‘train’ with the assessment formats 
before implementing them.

Finally, the practical rationale of this dissertation was about the value of interim as-
sessments, and how these interim tests should be implemented. First, from the results 
of this dissertation follows that using interim testing is likely to have several benefits. 
It increases students’ perceptions of the fairness of assessment because students get 
a much clearer picture about the assessment processes during the course and have 
time to get used to it. When interim assessments are used, the effects of assessment 
on student learning and learning outcomes are increased, as students experience the 
assessments more often and during the learning process, instead of only at the end. 
However, effects of assessment can be positive or negative, therefore the assessments 
should be perceived as positive, and the implementation of assessment and the com-
munication matters.

One aspect that was investigated in this dissertation was whether interim assess-
ments should be formative (non-grades) or summative. While formative assessment 
are theoretically better (better for intrinsic motivation and effectiveness of feedback), 
it was argued that students’ autonomous motivation for the course (material) has to be 
taken into account. Formative assessment are more likely to give the theorized benefits 
for courses with high autonomous motivation, while summative interim tests might be 
more effective overall in courses with low autonomous motivation.

Furthermore, the culture of the educational institution should be taken into account. 
At the Technical University of Eindhoven, currently almost all bachelor courses use 
summative interim tests (by rule). When a single course switches to formative interim 
tests, such as tested in Chapter 6, students may transfer too much of their attention and 
effort into other courses that do have graded interim tests, which diminishes the pos-
sible benefits of formative assessments. In other words, it might be necessary to have 
a paradigm shift in the assessment culture of the institute to benefit from formative 
assessments more. This could for example be accomplished by slowly switching from 
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summative interim assessments in the first year, to fully formative assessments in the 
third year for all courses.

To summarize, this thesis offered a conceptualization of students’ perceptions of assess-
ment and demonstrated the importance of this perception for student learning. This 
thesis also emphasized the added value of taking into account differences between 
students and contexts when trying to understand how assessment, perceptions of 
assessment, and student learning are related. Educators are encouraged to keep an 
inquisitive attitude toward the students who enrol in their higher education courses. 
Students’ motivation for the topic of the course, their beliefs about learning, and their 
previous experiences with assessments could provide valuable insight in how students 
are likely to respond (differently) to certain assessments, and what steps can be taken 
to mitigate negative perceptions of assessment that diminish the quality of students’ 
learning. Open communication with students about the learning goals of the course, 
and the purpose and usefulness of the assessments might be just as important as the 
actual implementation details of assessments.
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Original Questionnaire items for Chapter 2 (Dutch)

Kopje: Algemene Studie Interesse (helemaal mee oneens – helemaal mee eens)
•	 Ik	doe	regelmatig	extra	werk	voor	mijn	studie,	puur	uit	interesse.
•	 Ik	neem	tijdens	mijn	studie	zelf	het	initiatief	om	nieuwe	dingen	te	leren	en	wacht	niet	op	een	aan-

moediging van de docent.
•	 Zelfs	als	een	bepaald	vak	is	afgelopen,	blijf	ik	leren	over	dit	onderwerp.

Kopje: Interesse voor dit vak (helemaal mee oneens – helemaal mee eens)
•	 Ik	heb	met	plezier	gestudeerd	voor	dit	vak
•	 Studeren	voor	dit	vak	vond	ik	saai
•	 Ik	vond	het	studeren	voor	dit	vak	interessant

Kopje: tussentoetsen (helemaal mee oneens – helemaal mee eens)
•	 Ik	heb	voor	dit	vak	tussentoetsen	nodig	om	regelmatig	te	studeren
•	 Ik	heb	voor	dit	vak	tussentoetsen	nodig	om	gemotiveerd	te	blijven
•	 Ik	heb	voor	dit	vak	liever	geen	tussentoetsen	omdat	ik	zelf	wil	kiezen	wanneer	ik	studeer
•	 Ik	vond	de	tussentoetsen	voor	dit	vak	tijdsverspilling
•	 Als	de	tussentoetsen	voor	dit	vak	niet	meetelden	voor	het	eindcijfer	zou	ik	hier	niet	aan	deelnemen
•	 De	tussentoetsen	voor	dit	vak	ontnamen	mij	de	kans	om	op	eigen	initiatief	te	studeren
•	 Ik	zou	efficiënter	studeren	voor	dit	vak	zonder tussentoetsen
•	 Ik	vond	het	prettig	om	regelmatig	een	cijfer	voor	een	tussentoets	te	krijgen	voor	dit	vak
•	 Voor	dit	vak	heb	ik	liever	alleen	feedback	over	wat	ik	goed	en	fout	deed	op	een	tussentoets,	zonder	

cijfer
•	 Doordat	er	regelmatig	getoetst	werd	tijdens	dit	vak	had	ik	minder	stress	en	spanning	voor	de	eind	

toets
•	 Door	het	regelmatig	toetsen	bij	dit	vak	ervoer	ik	veel	stress	of	spanning
•	 Zonder	de	tussentoetsen	voor	dit	vak	zou	ik	minder	hebben	gestudeerd
•	 Naar	aanleiding	van	mijn	cijfers	op	de	tussentoetsen	voor	dit	vak	ben	ik	meer	gaan	studeren
•	 Naar	aanleiding	van	mijn	cijfers	op	de	tussentoetsen	voor	dit	vak	ben	ik	minder	gaan	studeren
•	 De	cijfers	die	ik	voor	de	tussentoetsen	van	dit	vak	kreeg	voor	dit	vak	gaven	mij	zelfvertrouwen
•	 Door	de	cijfers	die	ik	voor	de	tussentoetsen	voor	dit	vak	kreeg	verloor	ik	mijn	zelfvertrouwen
•	 Ik	gebruik	de	tussentoetsen	van	dit	vak	om	erachter	te	komen	wat	ik	wel	en	niet	moet	leren
•	 Ik	leer/lees	voor	dit	vak	alleen	de	dingen	die	ik	op	de	toetsen	verwacht

Kopje: Tussentoetsen (helemaal mee oneens – helemaal mee eens + niet van 
toepassing(NVT)):
•	 Na	een	tussentoets	voor	dit	vak	heb	ik	actie	ondernomen	om	de	stof	die	ik	nog	niet	beheerste	beter	

te leren.
•	 Ik	kon	bij	dit	vak	aan	de	hand	van	de	tussentoetsen	achterhalen	welke	deel	van	de	stof	ik	wel	en	niet	

beheerste.
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samenvatting

Studentperceptie van assessment en het leerproces van studenten in het 
hoger onderwijs
Van hoger onderwijsinstellingen wordt verwacht dat zij studenten voorbereiden op 
een carrière in een snel veranderende maatschappij. Het is niet langer voldoende dat 
studenten een vaststaande hoeveelheid kennis opdoen. Van studenten wordt veeleer 
verwacht dat zij competenties opdoen of vaardigheden onder de knie krijgen die hen 
in staat stellen deze veranderingen bij te houden en een positieve bijdrage te leveren 
aan de maatschappij. Wanneer onderwijsdoelen veranderen, moeten de assessments 
ook veranderen, want het is van groot belang dat de assessments aansluiten bij de 
doelen van het hoger onderwijs. Assessments die niet op de leerdoelen zijn afgestemd, 
verminderen de kans dat de leerdoelen worden bereikt.

Assessments kunnen het leerproces van studenten op verschillende manieren beïn-
vloeden. Leerlingen hebben de neiging om hun leerproces te richten op wat zij denken 
dat zal worden getoetst, ongeacht wat er wordt onderwezen. Bovendien kunnen 
studenten hun leerbenadering (oppervlakkig of diep) aanpassen aan de gepercipieerde 
assessmenteisen. De assessmentresultaten en feedback kunnen ook door docenten en 
studenten worden gebruikt om het daarop volgende leerproces te optimaliseren, wat 
centraal staat in methodes als formatieve assessments en assessments voor leren.

Bij het overwegen van de relatie tussen assessment en de leerprocessen van de 
studenten is het zinvol om rekening te houden met de percepties van de studenten op 
het gebied van assessment. De onderzoeksresultaten over de relatie tussen assessment 
en het leerproces van studenten kunnen onvolledig of onnauwkeurig zijn als er geen 
rekening wordt gehouden met deze percepties. De studentperceptie van assessment 
en het leerproces van studenten zijn beide complexe concepten, en er is relatief weinig 
bekend over de relatie tussen deze twee. Het primaire doel van dit proefschrift is het 
uitbreiden van onze huidige kennis over de percepties van assessment van studenten 
in het hoger onderwijs en de relatie tussen de percepties van assessment en leerproces 
van studenten. In het bijzonder zal dit proefschrift de aard en structuur van het begrip 
studentpercepties van assessment proberen verder te verduidelijken, om te achterhalen 
hoe aspecten van de assessmentperceptie van studenten gerelateerd zijn aan hun leer-
proces en leerresultaten, en hoe verschillen in achtergrondkenmerken van studenten 
van invloed kunnen zijn op hun assessmentperceptie. Het doel van dit inzicht is om 
onderwijskundigen en docenten (meer) informatie te verschaffen die gebruikt kan 
worden om passende en effectieve assessments voor bepaalde groepen studenten te 
ontwerpen, en om richting te geven aan verder onderzoek naar assessmentpercepties 
van studenten. De belangrijkste onderzoeksvraag van dit proefschrift is: hoe zijn de 
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assessmentpercepties van studenten bij opleidingen in het hoger onderwijs gerelateerd 
aan hun leerprocessen en leerresultaten tijdens deze opleidingen?

Het proefschrift begint in hoofdstuk 2 met een kwantitatief pilotonderzoek in 
een middelgrote cursus statistiek (N = 219). Dit onderzoek is geïnitieerd vanuit de 
praktijkaanleiding van dit proefschrift, namelijk om meer te weten te komen over de 
tussentijdse toetsen (formele assessments tijdens een opleiding) die verplicht werden 
ingesteld voor alle bacheloropleidingen aan de Technische Universiteit Eindhoven. Het 
doel van dit onderzoek was om te achterhalen welke factoren onderscheiden konden 
worden in een op maat gemaakte vragenlijst die de perceptie van studenten van tussen-
tijdse assessments (wekelijkse kleine assessments) meet, en om te achterhalen hoe deze 
percepties zich verhouden tot de cijfers van de studenten op de tussentijdse toetsen, 
hun intrinsieke motivatie, en hun eindcijfers. De resultaten lieten vier factoren in de per-
cepties zien, namelijk waarde, formatieve functie, positieve effecten, en negatieve effecten. 
De scores op de factoren gaven aan dat 75% van de studenten de tussentijdse toetsen 
waardeerde als een (extrinsieke) motivator om regelmatig te studeren, terwijl slechts 
40% vond dat ze rechtstreeks van deze tussentijdse toets leerden. Verder zag 10% van 
de studenten merkbare positieve effecten van de tussentijdse toets (minder stress en 
meer zelfvertrouwen), terwijl 15% merkbare negatieve effecten (meer stress en minder 
zelfvertrouwen) ervoer. Ook bleek dat de studentperceptie van de negatieve effecten 
van de tussentijdse assessment een negatieve voorspeller was van intrinsieke motivatie, 
en dat de cijfers van de studenten op de tussentijdse assessments de perceptie van ne-
gatieve effecten positief voorspelden. Dit werd geïnterpreteerd als: wanneer studenten 
lage cijfers halen en dit als stressvol en nadelig voor hun zelfvertrouwen wordt ervaren, 
verlaagt dit hun intrinsieke motivatie voor de opleiding.

Tijdens de eerdergenoemde pilotstudie is ook een bredere kijk op de zaak genomen 
in de vorm van een reviewstudie die in hoofdstuk 3 wordt beschreven. Een van de doelen 
van deze reviewstudie was om te achterhalen wat er op dit moment bekend was over de 
relatie tussen de assessmentperceptie en het leerproces van de student. Om deze vraag 
te beantwoorden is in de literatuur naar kwantitatief bewijs gezocht. Een ander doel 
van de review ging over de factoren die bijdragen aan de verschillen in de percepties 
van studenten. De resultaten toonden aan dat er bewijs was voor relaties tussen de 
assessmentperceptie van de studenten en de manier waarop studenten het studeren 
aanpakken, de inspanning, de cijfers en de zelfredzaamheid van de studenten. Daarnaast 
werden er verscheidene factoren gevonden die de verschillen verklaarden tussen de 
percepties van studenten van een assessment. Ten eerste konden de assessments door 
de studenten als verschillend worden ervaren, omdat ze aan verschillende groepen 
werden toegewezen (voor groepsassessments) of aan verschillende beoordelaars 
werden toegewezen (vooral bij performance assessment). Ten tweede werden verschil-
lende kenmerken van de studenten gevonden die hun perceptie konden beïnvloeden, 
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namelijk het leerniveau van de studenten, hoe comfortabel ze waren in het benaderen 
van hun docenten, hun (cultureel beïnvloedde) overtuigingen over studeren en het doel 
van leren, hun eerdere ervaringen met bepaalde beoordelingsvormen, hun angsten, 
en hun maturiteit wat betreft hoe ver gevorderd ze waren in hun studie. Deze factoren 
verklaren de verschillen in de perceptie van de studenten van de geschiktheid voor het 
doel, de aanvaardbaarheid, de vergelijkbaarheid, de billijkheid, de zingeving en de trans-
parantie van de assessment. De (cultureel beïnvloede) opvattingen van studenten over 
assessment en studeren kunnen van invloed zijn op de vraag of zij bepaalde vormen 
van assessment geschikt vinden (geschiktheid voor het doel). Verder kunnen eerdere er-
varingen met de assessmentvormen van invloed zijn op de perceptie van de studenten 
van de aanvaardbaarheid van assessment, d.w.z. of de assessment niet tot overmatige 
stress of angst leidde. De studentperceptie van de vergelijkbaarheid van de peer assess-
ment, een begrip dat vergelijkbaar is met betrouwbaarheid, bleek te worden beïnvloed 
door de ideeën van de studenten over hun eigen kunde om hun leeftijdsgenoten te 
beoordelen. Voor performance assessments was het de toegewezen beoordelaar die 
deze perceptie kon beïnvloeden. Voor de perceptie van de eerlijkheid van de assessment 
beïnvloedde de overtuiging van de studenten over wat beoordeeld moet worden de 
perceptie voor de verschillende assessmentformaten. Bovendien waren persoonlijke 
angsten, zoals de angst om in het openbaar te spreken, ook van invloed zijn op de 
perceptie van de eerlijkheid van bepaalde assessmentvormen. In de groepsassessments 
bleken de percepties van eerlijkheid ook gerelateerd te zijn aan de vaardigheden van de 
studenten in relatie tot de vaardigheden van de groepsleden. Voor studenten met een 
relatief hoog niveau aan vaardigheden was de kans groter dat zij groepsbeoordelingen 
als oneerlijk ervoeren. Voor de perceptie van een zinvol assessment, die gaat over de 
vraag of studenten geloven dat ze kunnen leren van de assessment, werd duidelijk dat 
de maturiteit van de studenten in de omgang met de resultaten van de assessment en 
feedback een belangrijke factor was. Gevorderde studenten zagen meer waarde in cor-
rigerende feedback, terwijl beginnende studenten meer waarde hechtten aan positieve 
feedback. Wat betreft de studentperceptie van transparantie, die gaat over de vraag 
of de assessmentprocedures duidelijk zijn voor de studenten, bleek ten slotte dat de 
ervaringen met het assessmentformaat en het gemak waarmee de studenten vragen 
durven te stellen aan de docent(en) van invloed waren op de perceptie.

In hoofdstuk 4 wordt voortgebouwd op de resultaten van de review in hoofdstuk 3 
door het opstellen van een evidence-based vragenlijst met om de percepties van de 
studenten over assessment binnen een vak in het hoger onderwijs te meten. Zowel 
kwantitatieve data, zoals eerder gebruikte indicatoren voor de perceptie van studenten, 
als kwalitatief bewijs, zoals interviews met studenten, werden gebruikt om een uitge-
breide set van mogelijke indicatoren voor een vragenlijst met een goede inhoudelijke 
validiteit op te bouwen. Deze vragenlijst is vervolgens getest op een groot aantal tweede 
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en derdejaars studenten van de Technische Universiteit Eindhoven (N = 519), waaronder 
veel verschillende vakken van verschillende afdelingen. Er werden vier factoren gevon-
den die als motiveren, eerlijk, boeiend en nuttige feedback werden geïnterpreteerd. De 
eerste factor meet vooral of studenten denken dat de assessments hen motiveren om 
te leren. De tweede factor meet of de studenten vinden dat de assessments eerlijk zijn 
in de zin dat de verwachtingen duidelijk en redelijk zijn. De derde factor meet of de 
studenten de assessments interactief, leuk en interessant vinden en de vierde factor 
meet hoe nuttig de verkregen feedback is voor de studenten. Verschillende curricu-
lumkenmerken werden getest als voorspellers, en verschillende resultaatvariabelen van 
opleidingen werden getest voor validiteitscontroles. Deze curriculumkenmerken en uit-
komstvariabelen werden als nuttig beschouwd voor validiteitscontroles omdat ze een 
logische relatie zouden moeten hebben met de perceptieschalen. Met deze methode 
werd voor de eerste drie factoren ondersteuning gevonden voor validiteit (er werden 
verschillende verklaarbare relaties gevonden), maar voor de nuttige feedback factor 
werden geen relaties met de curriculumkenmerken of uitkomstvariabelen gevonden.

Hoofdstuk 5 richtte zich op de autonome motivatie van studenten en de invloed 
daarvan op de assessmentpercepties van studenten. Deze variabele werd in de pilot-
studie (hoofdstuk 2) getest als een afhankelijke variabele van de assessmentperceptie 
van studenten, maar de gesuggereerde wederkerigheid van de relatie tussen assess-
mentperceptie en het leren van studenten wordt verandering in getest met behulp van 
kwalitatieve methoden. Drie groepen studenten (N = 25) met verschillende autonome 
motivatie voor een vak werden tegen elkaar afgezet om na te gaan hoe zij verschilden in 
hun perceptie van assessment tijdens de opleiding. De resultaten toonden aan dat stu-
denten in groepen met een hogere autonome motivatie positiever waren ten opzichte 
van de meeste aspecten van assessment dan studenten in groepen met een lagere au-
tonome motivatie. Bovendien werd voor drie aspecten van assessment door studenten 
(eerlijkheid, bruikbaarheid en feedback) een verschil gevonden in de redenering die stu-
denten gebruikten om de perceptie van deze aspecten te vormen. Bij de perceptie van 
eerlijkheid bij een assessment leken studenten met een lage autonome motivatie zich 
vooral bezig te houden met het eindproduct, dat wil zeggen de eerlijkheid van het cijfer 
dat ze als individu kregen, terwijl studenten met een gemiddelde of hoge autonome 
motivatie zich meer zorgen maakten over de transparantie en de moeilijkheidsgraad 
van het assessmentproces en over sociale vergelijkingen. Voor de perceptie van het nut 
van de assessments werd vastgesteld dat studenten met een hoge of lage autonome 
motivatie hun perceptie baseerden op de vraag of ze iets nuttigs leerden voor later in 
hun carrière, terwijl studenten met een gemiddelde autonome motivatie overwogen 
of ze iets nuttigs leerden voor hun studieprogramma. Wat betreft de perceptie van 
feedback, zagen studenten die een lage autonome motivatie rapporteerden feedback 
vooral als een rechtvaardiging van hun cijfer, terwijl studenten met een gemiddelde of 
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hoge autonome motivatie vaker over feedback discussieerden als een hulpmiddel om 
te leren.

In hoofdstuk 6 worden twee experimenten beschreven in twee vakken van de op-
leiding Industrial engineering van de Technische Universiteit Eindhoven (N = 451). De 
assessments in deze vakken zijn veranderd om meer formatief te zijn door ofwel over 
te stappen van tussentoetsen met cijfer naar tussentoetsen zonder cijfer, ofwel door 
het assessmentprogramma aan te vullen met wekelijkse online formatieve quizzen. Het 
doel van deze studie was om te achterhalen of deze veranderingen in het assessment-
programma leidden tot (verwachte) veranderingen in de perceptie van de studenten 
van deze assessments, veranderingen in hun leerprocessen, of verandering in de relatie 
tussen de percepties en leerprocessen. In beide vakken en in beide jaren werden sig-
nificante en positieve relaties gevonden tussen het eerlijk aspect van percepties en de 
self-efficacy van studenten, en relaties tussen het boeiend aspect van perceptie en de au-
tonome motivatie van studenten. Het motiverend aspect van percepties voorspelde ook 
vaak zelfredzaamheid en, in sommige modellen, autonome motivatie. In het eerste vak 
werden geen verschillen gevonden tussen de verschillende jaargangen in de perceptie 
van studenten van assessment, hun motivatie, hun leerhouding, hun zelfredzaamheid 
of hun prestaties. Er werden echter wel enkele verschillen gevonden in de relaties tus-
sen de perceptie van studenten van bepaalde aspecten van de assessment en andere 
variabelen, die erop wezen dat het maken van een tussentijds assessment het belang 
van de zelfredzaamheid had vergroot en het belang van de perceptie van eerlijkheid 
van een assessment had verkleind. In het algemeen werd geconcludeerd dat deze data 
aantoonden dat het formatief maken van een tussentijds assessment een geldige optie 
is, aangezien er geen negatieve effecten werden gevonden en er enkele voordelen 
voor zowel de docent als de student konden worden geïdentificeerd. In het tweede vak 
werden enkele significante verschillen gevonden in de studentperceptie van eerlijk-
heid en hun eindcijfer, maar deze leken geen verband te houden met de verandering 
in het assessmentprogramma, maar werden eerder veroorzaakt door een andere en 
onbedoelde verandering in de opleiding. In het algemeen was de conclusie daarom dat 
de toevoeging van de wekelijkse quizzen slechts weinig studenten iets opleverde en 
dat aanpassingen aan het assessmentplan goed moeten passen in het ontwerp van de 
cursus in zijn geheel.

Tot slot worden in hoofdstuk 7 de bevindingen van dit proefschrift besproken en 
gereflecteerd. Geconcludeerd wordt dat deze dissertatie een conceptualisering van de 
assessmentperceptie van studenten heeft opgeleverd en het belang van deze perceptie 
voor het studieleerproces aantoonde. Deze dissertatie benadrukte ook de toegevoegde 
waarde van het rekening houden met verschillen tussen studenten en contexten 
bij het proberen te begrijpen hoe assessments, percepties van assessments, en het 
studieleerproces met elkaar in verband staan. De motivatie van studenten voor het 
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onderwerp van het vak, hun opvattingen over studeren en hun eerdere ervaringen met 
assessments geven waardevol inzicht in hoe studenten waarschijnlijk (anders) zullen 
reageren op bepaalde assessments, en welke stappen kunnen werden genomen om 
negatieve assessmentpercepties te verminderen die de kwaliteit van het leerproces van 
studenten verminderen. Open communicatie met studenten over de leerdoelen van het 
vak, en het doel en het nut van de assessments kan net zo belangrijk zijn als de feitelijke 
implementatiedetails van de assessments.
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Nu mijn proefschrift klaar is, kan ik terugkijken op een leerzaam promotietraject. Er 
zaten veel leuke aspecten bij die mij goed lagen, maar er waren ook zaken waar ik wat 
meer moeite mee had en waarbij ik mezelf tegen kwam. Gelukkig zijn er veel mensen 
geweest die mij hierin hebben ondersteund. Bij dezen wil ik zeggen: bedankt, zonder 
jullie was het niet gelukt!

Ten eerste, mijn promotieteam: Antoine, Perry, en Lex. Antoine, bedankt voor je zeer 
betrokken begeleiding. Je professionele feedback, met name over de schrijfstijl en 
leesbaarheid van de stukken was zeer waardevol, maar ook je nauwlettendheid op het 
promotieproces heeft mij erg geholpen. Je stond altijd aan mijn kant, was professioneel, 
en je hebt mij bij alle aspecten van het proces goed geholpen, ondanks dat ik het je mis-
schien niet altijd even makkelijk maakte ; ) . Perry, je positieve energie en je passie voor 
alles wat met onderzoek en onderwijs te maken, was inspirerend. Het was altijd prettig 
om met jou even over het onderzoek te sparren en de inhoudelijke kant te analyseren. 
Je feedback kwam altijd razendsnel, en je wist vaak de link te leggen naar een bredere 
context. Lex, het was prettig om iemand met een andere kijk in het team te hebben. 
Jouw scherpe blik op het onderwerp, gezien vanuit de praktijksituatie op de TU/e, heeft 
mij goed geholpen bij het interpreteren van de resultaten.

Ook wil ik de docenten Irene Vanderfeesten, Emiel van Berkum en Rik Eshuis bedan-
ken voor het meewerken aan mijn onderzoek. Zonder jullie had ik dit onderzoek niet 
kunnen uitvoeren! Irene, bedankt voor de extra uitgebreide medewerking en voor het 
deelnemen aan mijn promotie commissie. Daarnaast wil ik ook Gerard van de Watering 
en Ludo van Meeuwen bedanken voor hun enthousiaste samenwerking. Vooral in de 
beginfase hebben jullie mij ontzettend geholpen door inhoudelijk mee te denken en 
mee te werken aan de onderzoekopzet en de onderzoeksinstrumenten.

Verder wil ik ook alle collega’s van ESoE bedanken voor de gezellige lunches, de leuke 
uitjes en de interessante gesprekken. Speciaal bedankt aan Saskia, Hanneke, Myrthe en 
Rianne voor alle gezelligheid en lol. Hanneke en Saskia, bedankt ook voor de (veelal 
mentale maar ook praktische) ondersteuning bij het promotieproces! Gunter, bedankt 
voor de leuke samenwerking bij ons ‘extra curriculaire’ project bij USE.

Ramson Daay, thanks for designing the beautiful cover for my book and including 
a personal ‘Easter egg’! Eva, bedankt voor de mooie vertaling van de samenvatting, en 
Brenda voor het nakijken hiervan.

En op een meer persoonlijk gebied, lieve familie: Anniek en Paul, Maarten en Ilona, 
Thijs en Dyon, en alle 5 (bijna 6) neefjes en nichtjes: Thomas, Isabelle, Robin, Hugo, Emily, 
en … ? Bedankt voor alle liefde, steun en gezelligheid. Ik zou niet weten wat ik zonder 
jullie moest! Lieve pap en mam, bedankt voor alles wat jullie mij gegeven hebben.
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Brenda, Inge, Kevin, Thorstin, Ilse en Dion, dank voor alle gezelligheid en de leuke 
skivakanties en uitjes de afgelopen jaren. Deze hebben mij goed geholpen om vrolijk 
te blijven als het soms even tegenzat. Dat geldt natuurlijk ook voor alle vrienden uit 
Utrecht die ik nog wel eens zie of spreek!

Tenslotte, lieve Eva, bedankt dat je er altijd voor me bent en dat ik op je kan vertrou-
wen en steunen. Je bent de beste!
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