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ABSTRACT

Formative assessment can be seen as an integral part of teaching and
learning, as formative assessment affects students’ learning and vice
versa. Students’ motivation can theoretically be placed at the centre of
this reciprocal relationship, as formative assessment is assumed to affect
students’ need satisfaction of autonomy, competence and relatedness,
and consequently their autonomous motivation. In the current study,
two assumptions were tested empirically: formative assessment contrib-
utes to students’ autonomous motivation and students’ need satisfac-
tion functions as a mediator in this relationship. The results provided
support for those assumptions and indicated that more perceived use
of formative assessment is associated with more feelings of autonomy
and competence, and more autonomous motivation. The current study
demonstrated the benefits of studying formative assessment as practice
and provides encouragement for teachers to start applying formative
assessment in their classroom. The theoretical model provides teachers
with guidelines for an optimal implementation of formative assessment
and provides researchers with a framework to study the phenomenon
of ‘formative assessment as practice’ in more depth.
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Formative assessment approaches have expanded over the last decade in response to a trad-

itional view of assessment (i.e. measurement tradition), in which assessment is solely about pro-

ducing accurate estimations of students’ learning to monitor and report on progress (Wiliam

2011). However, despite increased interest, these approaches to assessment have only been min-

imally adopted by teachers (Boud et al. 2018). Boud and colleagues (2018) reflected on this and

made a case for an alternative view on assessment, contrasting with the measurement tradition:

assessment as a cultural practice. In their ‘assessment as practice’ view, assessment is seen as a

‘socially situated interpretive act’ (Boud et al. 2018, p. 1109), rather than as an entity on its own:

not the product of assessment, i.e. accurate estimations of students’ learning, but the process of

assessment is of interest when studying assessment as practice. Assessment is seen as a social

activity in which a teacher, a student and peers interact and discuss the standards, criteria and
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the assessment practices. The current study presents and tests a model of formative assessment

as practice with a central role for students’ motivation.

Formative assessment

In the measurement tradition, formative assessment is often contrasted to summative assess-

ment. In this view, formative assessment is about low-stakes testing, whereas summative assess-

ment concerns high-stakes testing (Wiliam 2011). However, assessments with a summative or a

formative purpose are both used to produce inferences about students’ learning (Black and

Wiliam 2018). Therefore, the practice view of assessment (Boud et al. 2018) adopted the under-

standing of ‘formative’ as expressed by Black and Wiliam in 2009. Assessments become formative

when the inference about a student’s learning is ‘elicited, interpreted, and used by teachers,

learners, or their peers, to make decisions about the next steps in instruction that are likely to

be better, or better founded, than the decisions they would have taken in the absence of the

evidence that was elicited’ (Black and Wiliam 2009, p. 9). In other words, when looking at assess-

ments as a formative practice, the roles of the teachers, the students themselves and their peers

are recognised, and the developmental role of the assessment is highlighted. In this practice

view, formative assessment is seen as a cyclical programme of high and low-stake tasks in which

students are actively involved (as assessee and/or assessor).

The cyclical nature of formative assessment is underlined by the growing number of process

models of formative assessment (e.g. Ruiz-Primo and Furtak 2007; Antoniou and James 2014),

which distinguish subsequent steps in formative assessment. Ruiz-Primo and Furtak (2007) view

the interplay between a teacher and a student in formative assessment as a chain of actions in

their ESRU-model: the teacher elicits a response (for instance with a specific inquiry or task), the

student responds, and the teacher recognises and uses the student’s response in further instruc-

tions. For example, a teacher uses a quiz at the beginning of a lesson to determine the focus of

his/her instruction. Antoniou and James (2014) elaborated on this model and added

‘communication of expectancies and success criteria’ as a first step. Additionally, they distinguish

two ways in which teachers can make use of students’ responses: provision of feedback and

regulation of learning (e.g. incorporating repetition or modifying the task).

Although the cyclical models of formative assessment mention the students’ role in formative

assessment, students’ active involvement is not fully elaborated upon in those models. Black and

Wiliam (2009, 2018) do elaborate on students’ active involvement in their model, as they

describe three main actors in formative assessment: teachers, students and peers. They describe

five key teaching strategies of formative assessment related to the questions ‘Where am I/is the

student going?’, ‘How am I/is the student doing?’, and ‘Where to next?’.

Five key strategies of formative assessment

The first strategy of formative assessment identified by Black and Wiliam (2009, 2018) is clarify-

ing, sharing and understanding learning intentions and criteria for success. This is the first step

from the model of Antoniou and James (2014). This strategy can be employed to answer the

question Where is the student going?, and involves teachers, students and peers. Examples of this

strategy are a teacher discussing a rubric with students, the use of exemplars to co-construct

assessment criteria, and letting students formulate personal learning goals.

To find an answer to the question How is the student doing?, a teacher can make use of the

second key strategy: arranging effective classroom discussions, activities and learning tasks that

elicit insight into students’ learning processes (Black and Wiliam 2018). The teacher initiates activ-

ities and discussions to elicit students’ responses. This strategy is similar to the E and S part of

the ESRU-model (Ruiz-Primo and Furtak 2007). These classroom practices can be done
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collaboratively, for example, when the teacher starts a class discussion to activate prior know-

ledge, or individually, for example when the teacher uses a quiz to test students’ knowledge.

The third strategy, teacher feedback, is the teachers’ response to the (elicited) insight they

have gained into students’ learning process, to help students determine Where to go next? (Black

and Wiliam 2018). This strategy can be found in the U phase of the ESRU-model (Ruiz-Primo and

Furtak 2007) and the last step of the model by Antoniou and James (2014). In the teacher feed-

back, teachers inform students how they are doing and what they have to accomplish next.

Teacher feedback can vary in nature and form, such as collectively or individually-given, written

or oral, and corrective or constructive feedback (e.g. Hattie and Timperley 2007).

Not only teachers have a role in determining how students are doing and where they are

going next. The fourth and fifth teaching strategies activate students as instructional resources

for one another and as owners of their learning process (Black and Wiliam 2018). The most com-

mon way to adopt those strategies is by implementing peer and self-assessment, respectively. A

recent meta-analysis by Li and colleagues (2020) showed that students benefit from peer assess-

ment, especially when this is accompanied by peer assessment training. Panadero, Jonsson, and

Botella (2017) concluded after their meta-analyses on the effect of self-assessment on self-regu-

lated learning and students’ self-efficacy that ‘self-assessment is a necessity for productive learn-

ing’ (p. 95). Activating students as an instructional resource is not represented in the ESRU-

model by Ruiz-Primo and Furtak (2007) or the model by Antoniou and James (2014).

Formative assessment as part of students’ learning

In the practice view on formative assessment, formative assessment is not an act on its own, but

rather a part of a broader context of curriculum practices (Boud et al. 2018). Formative

Figure 1. Formative assessment as an integral part of learning through students’ need satisfaction and frustration and stu-
dents’ motivation.
Note. The figure shows the theoretical model. Tested models are depicted in Figures 2–5.
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assessment is seen as an integral part of education, which includes both teaching practice and

students’ learning. The actions, what is said and done, by both students and teachers, form the

formative assessment practice. Moreover, those actions ignite future actions in formative assess-

ment practices through students’ motivation (see Figure 1). It is students’ motivation that nour-

ishes their actions (Ryan and Deci 2017), and students’ motivation is affected by the formative

assessment practice through the satisfaction (or frustration) of students’ basic psychological

needs (Skinner and Belmont 1993; Ryan and Deci 2017). As depicted in Figure 1, there is a feed-

back loop of formative assessment through students’ motivation, which can explain why some

practices are effective and others are not.

Consider the following two examples in this respect: Dave and Mike, both statistics teachers

at a university. Dave makes use of weekly formative tests. Students are obliged to take the test

at home after class. They are reprimanded the next lesson when they did not take the test. After

taking the test, they instantly receive feedback and Dave uses the results of the tests to deter-

mine the learning objectives for the next lesson. Mike also makes use of weekly formative tests.

At the start of each lesson, the students answer a short quiz about last week’s learning objec-

tives. Each question and the answers are discussed in a plenary discussion before the new lesson

starts. Dave observes a decrease in students’ engagement over the weeks, and the results on the

weekly formative test decline, while students in Mike’s class are highly motivated and engage

positively in the class discussion. To explain the differences, we present a theoretical model,

based on the work by Skinner (Skinner and Belmont 1993; Skinner 1995) and self-determination

theory (Ryan and Deci 2017), containing two sets of mechanisms: internal and external (see

Figure 1 for a schematic overview).

Internal mechanisms: Students’ basic psychological needs

Students’ motivation is well-described in self-determination theory (Ryan and Deci 2017). From

the perspective of self-determination theory, motivation is determined by the level of self-

endorsement for an activity (i.e. the level of perceived control; Reeve et al. 2008). When students

experience pressure in their behaviour and feelings due to various forces (e.g. rewards or feelings

of shame; Deci and Ryan 2000; Ryan and Deci 2000a, 2000b; Vansteenkiste, Lens, and Deci 2006),

students experience high levels of controlled motivation. Students who are studying because

they like the task or process they are engaged in or because they find it personally meaningful

to engage in it, experience volition, are self-endorsed in their actions, and are autonomously

motivated (Ryan and Deci 2017). Autonomous motivation is associated with higher achievement,

higher persistence, and wellbeing (e.g. Taylor et al. 2014; Ryan and Deci 2017), while controlled

motivation is associated with maladaptive outcomes, like procrastination, burnout and ill-being

(Bartholomew et al. 2011; Ryan and Deci 2017).

According to self-determination theory, the level of motivation is determined by the satisfac-

tion of a person’s basic psychological needs for autonomy, competence and relatedness (Ryan

and Deci 2017). We describe this effect of the basic needs on students’ motivation as the internal

mechanisms in our model (see Figure 1), as it is a process of internalisation that we can describe

but not observe directly. Both the effect of need satisfaction as well as need frustration is taken

into account in the current study.

In general, students experience more autonomous motivation when their basic psychological

needs are satisfied (i.e. need for autonomy, competence and relatedness; Ryan and Deci 2000b;

Aelterman et al. 2014). The frustration of these needs is associated with higher levels of con-

trolled motivation (Bartholomew et al. 2011; Chen et al. 2015). Students’ need for autonomy is

satisfied when they experience volition and self-determination in their actions (Ryan and Deci

2000b). Competence is about experiencing effectiveness and having trust in your ability to suc-

ceed in the learning task (Skinner et al. 2008). Students’ feelings of relatedness represent their
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experience of close emotional bonds and a sense of belonging to social groups (Furrer and

Skinner 2003). The formative assessment in itself does promote students’ feelings of competence

as it provides the students with insights into their progress. However, the obligatory nature of

the formative test in Dave’s class from our examples harms students’ feelings of autonomy.

It is assumed that all three basic psychological needs are equally important for students’

autonomous motivation and that a lack of satisfaction of one of those needs will indisputably

result in a lack of autonomous motivation (Ryan and Deci 2017). For example, a student who

experiences a choice, recognises the relevance of what (s)he is doing and feels efficacious or

competent to engage in an activity (i.e. feels autonomous and competent), but who does not

feel connected to peers and his/her teacher (i.e. lacks the feeling of relatedness), is probably not

enjoying school and is not autonomously motivated to study.

It is important to notice that the lack of satisfaction of a need is not the same as the frustra-

tion of the need. Need satisfaction and need frustration are not ends of the same continuum

(Vansteenkiste and Ryan 2013). For example, when a student does not perceive choice, his or

her need for autonomy is probably not satisfied nor frustrated. Only when a student experiences

being forced to do a certain task, his or her need for autonomy will be frustrated and (s)he will

be more likely to experience controlled motivation for engaging in the task.

External mechanisms: Contingency, help, expectations and translations

Students’ feelings of autonomy, competence and relatedness are based on a series of experien-

ces over time, which are the results of interactions with the context (Skinner et al. 2008).

Contexts that are more need-supportive are expected to support students’ need for autonomy,

competence, and relatedness (Ryan and Deci 2017). Skinner’s Self-System Model of Motivational

Development (Skinner and Belmont 1993) provides insights into how students’ need satisfaction

and frustration can be affected through the context (e.g. formative assessment). Skinner (1995)

distinguished four mechanisms that follow three pathways. The first pathway is setting the right

conditions. This can be done by supporting contingency (mechanism 1) and providing help

(mechanism 2). Second, teachers can provide clear expectations (mechanism 3) to stimulate stu-

dents’ actions (second pathway). Finally, the third pathway is helping students to interpret the

practice, by supporting translations (mechanism 4). In our model, we describe the mechanisms

as the external mechanisms (see Figure 1), as those mechanisms take place between context and

student. Those external mechanisms explain why formative assessment practices result in need

satisfaction or frustration.

To enable students to experience autonomy, competence and relatedness, a context should

be created in which students’ actions result in the desired outcomes (mechanism 1: contin-

gency), and students get the appropriate level of help to operate those actions (mechanism 2:

help). When students’ means and ends are congruent with each other, we say that there is con-

tingency. In the context of formative assessment, this means that students are provided with

tasks (means) that help them to reach the learning objectives (ends). By doing so, students get

the opportunity to determine their actions (autonomy) and be effective (experience compe-

tence). Wylie and Lyon (2015) conclude that contingency is essential for teacher feedback to be

effective. They conclude that students should be provided with time and structures for action

and revision (means). Time and opportunity to process the given constructive teacher feedback

is essential to facilitate feedback uptake (Carless and Boud 2018). In our examples of Dave and

Mike, the formative test and feedback are the means to obtain the learning objectives (ends).

Students receive time and opportunity to process the feedback during the plenary discussion in

Mike’s class. However, Dave does not provide structures to process the feedback from the forma-

tive tests, making it more complicated for students to reach contingency between their actions

and results.
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In addition to contingency, a teacher can create the right conditions by providing appropriate

help to students (Skinner 1995). Help contains the provision of resources to obtain the learning

objectives, and information on how to apply those resources, like strategy explanations and

meta-cognitive or self-regulatory suggestions. Providing help to students will empower them to

act autonomously and effectively (experiencing competence). Moreover, as they experience that

the teacher cares about them, it contributes to students’ feelings of relatedness (Furrer and

Skinner 2003). Feedback that provides information on how to proceed (feed-forward) has proven

to be effective (Hattie and Timperley 2007). It provides help such as information about how to

apply resources (e.g. applying the feedback). Wollenschl€ager and colleagues (2016) found in an

experimental study that feed-forward feedback contributed to students’ feelings of competence.

Teacher classroom practice in which constructive feedback was provided was associated with

higher student perceptions of autonomy and competence in a study by Kiemer et al. (2015).

Relating this to our examples of Dave and Mike, Mike provides a lot of how-to information in

the plenary discussion about the quizzes, which could be considered as help. Dave is not expli-

citly providing help related to the formative tests.

The third external mechanism is expectations. Students will be stimulated to take action

when expectations are communicated. Those expectations tell the students what action they can

take (i.e. the basis for autonomy) and give them the self-efficacy beliefs (competence) to take

action. A lot of research has been conducted in the context of formative assessment on the

involvement of students in defining assessment criteria (e.g. Bloxham and West 2007). Defining

assessment criteria make these criteria more transparent for students and helps students to

understand them better (Tillema, Leenknecht, and Segers 2011). Examples of means to clarify

and engage students in defining criteria for success are student training (Falchikov and

Goldfinch 2000), the use of exemplars (Vu and Dall’Alba 2007) and co-construction of rubrics

(Fraile, Panadero, and Pardo 2017). These means lead to a better understanding of the assess-

ment criteria and a sense of ownership. Feedback can be used to communicate clear expecta-

tions as well. Feedback containing information about the learning goals, actual task

performance, as well as information on how to proceed, contributes to students’ feelings of com-

petence (Wollenschl€ager et al. 2016). In contrast, evaluative or negative feedback can lead to

negative outcomes such as negative affect and poor performance (Deci, Ryan, and Williams

1996; Hattie and Timperley 2007; Fong et al. 2019), as it communicates negative expectations

about students’ efficacy to obtain the learning objectives. In their feedback, both Dave and Mike

have the opportunity to support students’ self-efficacy beliefs and communicate their expecta-

tions explicitly. However, both teachers only implicitly communicate expectations with the use of

formative tests or quizzes.

The fourth mechanism concerns supporting students to make appropriate translations

through formative assessment. Those translations are about attribution: why did you fail or

succeed, and which role did you play in this? The formative assessment provides students

with clues for those translations, for example, by a teacher’s remark, ‘you’re really good at

statistics’. The translations contribute to students’ feelings of competence, but also provide

information about relations between teacher and students (relatedness) and who is in con-

trol (autonomy). Feedback is an evident source of information for attribution as it helps to

identify and solve students’ misconceptions during classroom discussions (Ruiz-Primo and

Furtak 2006; Black and Wiliam 2009; Wylie and Lyon 2015). In our examples, Mike is provid-

ing more translations than Dave in response to the outcomes of the quizzes, in the plenary

discussion as well as in the learning objectives for the lesson. The adjustments that Dave

makes in the lesson remain invisible to students. Moreover, the instant feedback on the

digital formative language test does not provide students with information about the cause

of their failure, so students are not supported in their attribution of the success or failure in

Dave’s class.
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Current study

While both Dave and Mike incorporate a weekly formative test in their lessons, the application

of formative assessment by Dave is deemed less effective. In the current study, we present a

theoretical model (see Figure 1) to explain formative assessment practices, based on the work

by Skinner (Skinner and Belmont 1993; Skinner 1995) and self-determination theory (Ryan and

Deci 2017). Students’ motivation is located in the centre of our theoretical model. The relation-

ship between formative assessment practices and students’ motivation is explained by internal

and external mechanisms derived from previous research (Skinner 1995; Ryan and Deci 2017).

Two basic assumptions of our theoretical model are that formative assessment and students’

motivation are associated and that students’ basic psychological needs satisfaction mediates

this relationship. In the current study, we test those assumptions empirically. Our research

questions are:

Research Question 1: Are students’ perceptions of the application of formative assessment by their teacher

associated with their motivation to learn?

Research Question 2: Does satisfaction of the basic psychological needs for autonomy, competence and

relatedness mediate the association between students’ perceptions of the application of formative

assessment by their teacher and their motivation to learn?

Our theoretical model is applicable to higher education in general. Students’ perceptions of

the application of formative assessment in class by their teacher were used as indicators of the

formative assessment practice. In class is not restricted to the physical location, but is deter-

mined by time and didactics. We have used students’ perceptions as the measurement of for-

mative assessment as students’ motivation is about personal internalisation, which cannot

easily be observed from outside the person (Ryan and Deci 2017). Moreover, we know from

previous research a discrepancy exists between teachers’ intended teaching techniques or

practice and students’ perceptions of it (e.g. Skinner et al. 2008; Mulliner and Tucker 2017).

First, we tested the assumption that the use of formative assessment is associated with stu-

dents’ autonomous motivation. Baas et al. (in press) found that students’ who experienced

more formative assessment were more autonomously motivated. Others found support for the

association between autonomous motivation and specific strategies of formative assessment,

such as clarifying criteria (Haerens et al. 2019) and positive teacher feedback (Fong et al. 2019).

Based on these studies, we expected that when students experience the use of formative strat-

egies by their teacher, this contributes to their autonomous motivation. No association was

expected between students’ perceptions of the use of formative assessment and controlled

motivation. Our hypotheses were

Hypothesis 1: Students’ perceptions of the use of formative strategies by their teacher are positively

associated with their autonomous motivation.

Hypothesis 2: Students’ perceptions of the use of formative strategies by their teacher are not associated

with their controlled motivation.

The second assumption of our theoretical model is that students’ satisfaction of their need for

autonomy, competence and relatedness account for the association between students’ percep-

tions of the use of formative assessment and their autonomous motivation. Both students’ need

satisfaction and need frustration were taken into account. As need frustration is assumed to be

associated with controlled motivation and not with autonomous motivation (Ryan and Deci

2017), we expected that need frustration does not function as a mediator in the association

between students’ perceptions of the use of formative assessment and their autonomous motiv-

ation. Haerens and colleagues (2019) found support for this assumption concerning the teaching

strategy of clarifying criteria. Our hypotheses were:

ASSESSMENT & EVALUATION IN HIGHER EDUCATION 7



Hypothesis 3: Need satisfaction functions as a mediator in the association between students’ perceptions of

the use of formative strategies and their autonomous motivation.

Hypothesis 4: Need frustration does not function as a mediator in the association between students’

perceptions of the use of formative strategies and their autonomous motivation.

Method

Participants

Students from 14 classes were asked to participate in this study. In total, 194 first and second-

year students (Mage ¼ 21.10, SDage ¼ 5.12; 57.7% female) from a Dutch University of Applied

Sciences participated. All classes were characterised by activating didactics in small groups (14 –

24 students). The students participated voluntarily, and they provided informed consent.

Procedure

We conducted a cross-sectional survey study on students’ perceptions of classroom practices

without intervening in class. All participants filled out a questionnaire about their perceptions of

Table 1. Reliability of the scales and example items.

Number of items Scale x Example items

AfL-DBDM
Clarifying criteria 4 1-5 .861 During class, my teacher explains

what I’m learning
Classroom discussions 6 1-5 .721 The teacher makes use of

questions to get information
about my prior knowledge of
the topic

Teacher feedback 5 1-5 .779 The teacher makes use of
information about my progress
to give me feedback

Self- & peer assessment 6 1-5 .722 I assess and give feedback
to peers

BPNSFS
Autonomy satisfaction 4 1-5 .866 During this course, I felt a sense of

choice and freedom in the
things I did

Competence satisfaction 4 1-5 .941 During this course, I felt confident
I could apply the
suggested strategies

Relatedness satisfaction 4 1-5 .935 During this course, I felt
connected to peers

Autonomy frustration 4 1-5 .768 During this course, I felt obliged
to think and act in a
certain way

Competence frustration 4 1-5 .750 During this course, I felt
disappointed about the
approach I choose to complete
the assignment

Relatedness frustration 4 1-5 .884 During this course, I had the
feeling that other students
didn’t respect my opinion

SRQ-a
Autonomous motivation 8 1-4 .961 I’m motivated for this course

because I enjoy doing it
Controlled motivation 8 1-4 .886 I’m motivated for this course

because I would feel guilty if I
didn’t do it

Note: Afl-DBDM ¼ Assessment for Learning – Data-Based Decision Making; BPNSFS ¼ Basic Psychological Need Satisfaction
and Frustration Scale; SRQ-a ¼ Academic Self-Regulation Questionnaire.
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the use of formative strategies during the course they were enrolled in at the time of the study.

Additionally, students were asked to rate their basic need satisfaction and frustration and their

levels of autonomous and controlled motivation during the course. Students filled out the ques-

tionnaire during class in a lesson at the end of the semester. The researcher briefly introduced

the context of the study and gave the students the choice to participate. All students present in

class during the data collection decided to participate. The questionnaire was filled out with

paper and pencil, and finishing the questionnaire took students 10 to 15min. The classroom

practices on which students reflected varied among groups, as each group had a differ-

ent teacher.

Materials

Formative assessment scale for students

Students’ perceptions about the frequency of the application of formative strategies by their

teacher were measured with the formative assessment scales from the Assessment for Learning

– Data-Based Decision Making (AfL-DBDM) questionnaire developed by Kippers and colleagues

(2018). In this study, the Dutch student version of the AfL-DBDM questionnaire by Wolterinck,

Schildkamp, and Visscher (2020) was used. This questionnaire consists of 21 statements about

the five formative strategies by Black and Wiliam (2009, 2018) and a subscale on data use for

instruction (which was not included in this study). Self and peer assessment were combined into

one subscale in this questionnaire, after confirmatory factor analysis (Kippers et al. 2018).

Students indicated to what extent they agreed with the statements on a 5-point Likert scale

ranging from 1 (completely disagree) to 5 (completely agree). See Table 1 for example items and

reliability coefficients. McDonald’s (1970) omega was used for calculating reliability coefficients,

as a correlated factor structure was expected (Sijtsma 2009; Cho and Kim 2015). Abbreviated

names for the constructs were used in the tables and the results section for clarity reasons. For

example, the strategy ‘Engineering effective classroom discussions, activities, and learning tasks

that elicit insight into students’ learning processes’ was abbreviated to ‘classroom discussions’.

However, the scope of the constructs remained unchanged.

The basic psychological need satisfaction and frustration scale

The Dutch version of the Basic Psychological Need Satisfaction and Frustration Scale (BPNSFS;

Chen et al. 2015) was used to measure the satisfaction and frustration of students’ basic psycho-

logical needs. In total, this scale consists of three subscales (one per psychological need) for sat-

isfaction and three for frustration. The questionnaire consists of 24 items (see Table 1 for

example items per subscale), and students were asked to indicate to what extent they agreed

with the statements on a 5-point Likert scale ranging from 1 (completely disagree) to 5 (com-

pletely agree). Reliability coefficients are displayed in Table 1.

Academic self-regulation questionnaire

The Dutch translation of the task-specific Academic Self-Regulation Questionnaire (SRQ-a) was

used to measure students’ autonomous and controlled motivation. The scale was developed by

Ryan and Connell (1989; Vansteenkiste et al. 2009). The questionnaire consists of 16 items. A 4-

point Likert scale ranging from 1 (completely disagree) to 4 (completely agree) was used to meas-

ure students’ motivation (see Table 1 for example items and reliability coefficients).

ASSESSMENT & EVALUATION IN HIGHER EDUCATION 9



Analyses

Data were inspected before analyses. Firstly, five participants who did not fill out the question-

naire completely (i.e. missing value for more than one item per construct) or accurately (i.e. all

the same scores across constructs) were removed from the dataset. When only one item-value

was missing per scale, the average score was calculated, excluding the missing value (i.e. person

mean substitution; McDonald, Thurston, and Nelson 2000). Secondly, eight univariate or multi-

variate outliers on the construct level were excluded from the analyses. Scores were considered

outliers when they were three or more standard deviations above or below the mean score

(Osborne and Overbay 2004). Excluding the outliers did not have an impact on the results, as

similar patterns in the results were found before exclusion. After data inspection, 181 respond-

ents were included in the dataset. All scores were standardised before the analyses to prevent

deviation of the results due to various Likert-scales.

Students’ basic psychological needs were tested as mediators, using bootstrapping with

PROCESS v3.4 for SPSS 25 (Hayes 2017). Multiple mediation models were used to test the basic

psychological need satisfaction and frustration as a set of mediators and to be able to conclude

which of them has the ability to mediate the association between formative strategies and

motivation, controlling for all other mediators. A 95% bias-corrected and accelerated confidence

interval (Efron 1987) for indirect effects was estimated to establish the statistical significance of

the indirect effects.

Results

Descriptive statistics

Mean scores and correlations of students’ perceptions of the use of formative strategies, stu-

dents’ basic psychological need satisfaction and frustration, and their autonomous and controlled

motivation are displayed in Table 2. Students reported slightly more clarifying criteria (Strategy

1) and classroom discussion practices (Strategy 2) than teacher feedback (Strategy 3) or self and

peer assessment (Strategy 4). Correlations among students’ perceptions of formative strategies

were moderate.

Students reported on average that they experienced autonomous motivation as well as con-

trolled motivation to study (see Table 2). Their basic psychological needs were more satisfied

than frustrated. Relatedness satisfaction was reported highest (see Table 2). Students’ autono-

mous and controlled motivation were not correlated (r ¼ �.007, p ¼ .926). At most, moderate

correlations were found between autonomy satisfaction and competence satisfaction and auton-

omy frustration and competence frustration. Moderately negative correlations were found

between the need satisfaction and frustration equivalences (see Table 2).

Hypotheses 1 and 2: Association between perceived formative strategies and

students’ motivation

We hypothesised that students’ perceptions of formative strategy use were statistically signifi-

cantly associated with their autonomous motivation (Hypothesis 1), but not with controlled

motivation (Hypothesis 2). Hypothesis one was supported: students’ autonomous motivation was

statistically significantly associated with their perceptions of clarifying criteria (b ¼ .399, p <

.001), classroom discussions (b ¼ .378, p < .001), teacher feedback (b ¼ .344 p < .001) and self

and peer assessment (b ¼ .248, p < .001). Students’ controlled motivation was only statistically

significantly associated with perceptions of the use of classroom discussions (b ¼ .159 p < .05).

Perceptions of clarifying criteria, teacher feedback and self and peer assessment were not statis-

tically significantly associated with controlled motivation. This means that Hypothesis two was

10 M. LEENKNECHT ET AL.
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supported for students’ perceptions of the occurrence of clarifying criteria, teacher feedback and

self and peer assessment, but not for classroom discussions.

Hypotheses 3 and 4: Mediation effects

The mediating effect of need satisfaction and frustration on the association between perceptions

of the use of formative assessment and motivation was tested using bootstrapping. All mediators

were tested simultaneously. Significant indirect effects indicate mediation (Hayes 2017). Specific

indirect effects are displayed in Table 3 for autonomous motivation and Table 4 for controlled

motivation. In Figures 2–5, the direct and total indirect effects of the perceptions of formative

strategy use on autonomous motivation are displayed for each formative strategy separately. The

coefficients of the associations between the perceptions of formative strategy use and the medi-

ators (i.e. need support or frustration) and autonomous/controlled motivation, as well as the level

of statistical significance, are provided in the figures.

Autonomous motivation

The total indirect effects of all perceptions of formative strategy use on autonomous motivation

were statistically significant (see Figures 2–5 and Table 3), indicating that the association

between formative strategy use and autonomous motivation was mediated through students’

needs (as hypothesised in Hypothesis 3). Examining the specific indirect effects (see Table 3), it

can be concluded that the positive effect of students’ perceptions of formative strategy use on

students’ autonomous motivation is mediated through autonomy satisfaction and competence

satisfaction for all four strategies. The 95% bias-corrected and accelerated confidence intervals

(Efron 1987) do not contain zero. As relatedness satisfaction was not a mediator, Hypothesis

three was only partially supported. We hypothesised that need frustration would not function as

a mediator (Hypothesis 4). According to the specific indirect effects, competence frustration was

a statistically significant mediator of the positive effects of students’ perceptions of clarifying cri-

teria, classroom discussions and teacher feedback on autonomous motivation. These results indi-

cate that Hypothesis four was supported for autonomy and relatedness frustration, but not for

competence frustration.

Controlled motivation

The total indirect effects of students’ perceptions of clarifying criteria, classroom discussions,

teacher feedback, and self and peer assessment on controlled motivation were not statistically

Table 3. Indirect effects (i.e. mediation) of formative strategies on autonomous motivation through need satisfaction and
need frustration.

Clarifying criteria Classroom discussions Teacher feedback Self- and peer assessment

Point
Estimate SD

BCa 95% CI
Point

Estimate SD

BCa 95% CI
Point

Estimate SD

BCa 95% CI
Point

Estimate SD

BCa 95% CI

Lower Upper Lower Upper Lower Upper Lower Upper

AS .257 .058 .155 .382 .235 .053 .142 .353 .185 .047 .103 .290 .146 .039 .079 .233
CS .119 .041 .050 .213 .107 .038 .042 .191 .100 .036 .039 .181 .093 .038 .034 .185
RS .002 .010 �.014 .032 .001 .007 �.008 .021 .001 .007 �.009 .024 .000 .006 �.012 .017
AF .006 .017 �.025 .043 .006 .017 �.022 .048 .003 .009 �.009 .028 �.001 .006 �.022 .007
CF �.047 .021 �.101 �.015 �.054 .026 �.120 �.017 �.028 .017 �.072 �.003 .000 .014 �.029 .031
RF �.006 .011 �.038 .009 �.001 .006 �.025 .006 .002 .007 �.006 .026 .006 .013 �.013 .043
Total .332 .061 .220 .463 .293 .057 .190 .417 .261 .055 .163 .376 .245 .051 .152 .350

Note: BCa 95% CI ¼ 95% bias-corrected and accelerated confidence interval (Efron 1987); AS¼ autonomy satisfaction;
CS¼ competence satisfaction; RS¼ relatedness satisfaction; AF¼ autonomy frustration; CF¼ competence frustration;
RF¼ relatedness frustration.
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significant (see Table 4). Moreover, no statistically significant specific indirect effects were found,

meaning that no mediation effects were found. For that reason, we did not depict mediation

models for controlled motivation.

Discussion

In the current study, we investigated formative assessment as practice (Boud et al. 2018). We

located formative assessment as an integral part of students’ learning and tested a theoretical

Table 4. Indirect effects (i.e. mediation) of formative strategies on controlled motivation through need satisfaction and
need frustration.

Clarifying criteria Classroom discussions Teacher feedback Self- and peer assessment

Point
Estimate SD

BCa 95% CI
Point

Estimate SD

BCa 95% CI
Point

Estimate SD

BCa 95% CI
Point

Estimate SD

BCa 95% CI

Lower Upper Lower Upper Lower Upper Lower Upper

AS .052 .075 �.101 .195 .042 .065 �.087 .170 .077 .045 �.002 .179 .057 .034 �.001 .137
CS �.055 .047 �.155 .034 �.044 .042 �.136 .032 �.043 .041 �.135 .029 �.043 .037 �.129 .020
RS .012 .015 �.005 .062 .004 .012 �.011 .043 .005 .011 �.007 .044 .002 .011 �.011 .039
AF �.035 .027 �.099 .010 �.034 .028 �.110 .008 �.017 .018 �.071 .003 .008 .015 �.009 .058
CF �.033 .025 �.095 .005 �.043 .030 �.118 .002 �.017 .018 �.071 .005 .000 .011 �.022 .023
RF �.020 .018 �.077 .001 �.005 .012 �.041 .013 .006 .014 �.010 .053 .020 .018 �.002 .076
Total �.078 .070 �.232 .050 �.080 .060 �.211 .030 .012 .046 �.078 .103 .045 .043 �.037 .132

Note: BCa 95% CI ¼ 95% bias-corrected and accelerated confidence interval (Efron 1987); AS¼ autonomy satisfaction;
CS¼ competence satisfaction; RS¼ relatedness satisfaction; AF¼ autonomy frustration; CF¼ competence frustration;
RF¼ relatedness frustration.

Figure 2. Mediation model of criteria for success and autonomous motivation.
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model that described a feedback loop between formative assessment practice and students’

learning through students’ motivation (see Figure 1). In our empirical cross-sectional study, we

examined two assumptions of our theoretical model: 1) the assumption that the perceived appli-

cation of formative assessment is associated with students’ motivation to learn (Hypotheses 1 &

2); and 2) the assumption that students’ satisfaction of their basic psychological needs for auton-

omy, competence and relatedness mediate the association between students’ perceptions of for-

mative assessment use and their autonomous motivation (Hypotheses 3 & 4).

Hypotheses 1 and 2: the association between students’ perceptions of formative

assessment and their motivation

The results of the current study are in line with previous research (e.g. Haerens et al. 2019; Baas

et al. in press), and indicated that students’ perceptions of the application of formative strategies

by their teacher were associated with their autonomous motivation. However, the results also

indicated that students’ perceptions of one of the formative strategies, ‘arranging effective class-

room discussions, activities and learning tasks that elicit insight into students’ learning processes’

(classroom discussions), was positively associated with students’ controlled motivation. Thus, stu-

dents who experienced more teacher use of classroom discussions reported higher autonomous

and higher controlled motivation. This is in contrast to what we hypothesised (Hypothesis 2),

meaning that classroom discussions do not solely result in more autonomous motivation of the

students. The way classroom discussions are applied by the teacher matters. Ruiz-Primo and

Figure 3. Mediation model of classroom discussions and autonomous motivation.
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Furtak (2006) pointed out that the teacher plays an important role in class discussions. The

teacher can control the flow of the discussion and, in this way, possibly frustrate students’ need

for autonomy (Stroet, Opdenakker, and Minnaert 2013). However, how the classroom discussions

were applied was not taken into account in the current study.

For the other strategies, students’ perceptions of the use of those strategies were not associ-

ated with their controlled motivation. This result is in line with Hypothesis two and indicates

that in general, the use of formative assessment by teachers is beneficial for students’ motiv-

ation. Teachers who, as reported by students, use formative strategies, have students in their

classrooms who are more autonomously motivated.

Hypotheses 3 and 4: the role of basic psychological need satisfaction and frustration

As hypothesised, the relation between the perceived use of formative strategies and autono-

mous motivation was found to be mediated by students’ basic psychological needs. Concerning

the formative strategies of clarifying and engaging students in setting criteria for success

(Strategy 1), classroom discussions (Strategy 2), teacher feedback (Strategy 3) and self and peer

assessment (Strategy 4 & 5), this hypothesised mediation effect was confirmed for autonomy sat-

isfaction and competence satisfaction (Hypothesis 3). No mediation effect was found for related-

ness satisfaction.

For autonomy and competence, our results are in line with the conclusions of the study by

Haerens and colleagues (2019). However, they concluded that knowledge about the criteria

Figure 4. Mediation model of teacher feedback and autonomous motivation.
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contributed to students’ perceptions of being in charge (autonomy), being effective (compe-

tence), and having strong relationships with their teacher (relatedness). That we did not find a

mediation effect for relatedness satisfaction underlines the significance of studying students’

need satisfaction with separate measures instead of a composite score as Haerens and col-

leagues (2019) did. Based on our results, we can come to a more fine-grained conclusion that

relatedness satisfaction does not play a significant role in the association between the students’

perceptions of the application of formative assessment and students’ autonomous motivation.

A statistically significant mediation effect was found for competence frustration in the relation

between perceived use of clarifying criteria (Strategy 1), classroom discussions (Strategy 2) and

teacher feedback (Strategy 3) on the one hand, and autonomous motivation on the other hand.

More use of clarifying and engaging in setting criteria for success, classroom discussions and

teacher feedback was associated with less competence frustration, which in turn was associated

with more autonomous motivation. This result is contrary to our hypothesis (Hypothesis 4). In

line with self-determination theory, we expected that less competence frustration would be asso-

ciated with less controlled motivation and would not be associated with autonomous motivation

(Ryan and Deci 2017).

A possible explanation of those unexpected results could be transparency. As one of the

objectives for the use of formative assessment is to increase transparency for students

(Tillema, Leenknecht, and Segers 2011), it is not surprising that three of the five strategies

contribute to both competence satisfaction and frustration. Being engaged in formative

assessment leads to less confusion about the task, criteria and approach (i.e. competence

frustration) as well as more confidence in one’s own ability to complete the task (i.e. compe-

tence satisfaction).

Figure 5. Mediation model of self- and peer assessment and autonomous motivation.
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That both competence satisfaction and frustration were found to function as statistically sig-

nificant mediators in the association between students’ perceptions of the use of formative

assessment strategies and autonomous motivation underlines that competence satisfaction

and frustration are not opposite ends of the same continuum (Vansteenkiste and Ryan 2013).

Both explain variance in students’ motivation. Moreover, it shows that formative assessment is

mainly affecting students’ feelings of competence, and thus can be considered a competence-

supportive practice, similar to providing structure, which provides students’ perceived control

and motivation (Skinner 1995). Structured contexts have shown to promote students’ compe-

tence satisfaction and reduce their competence frustration (e.g. Stroet, Opdenakker, and

Minnaert 2013).

Limitations and directions for future research

The current study was a first attempt to model formative assessment as practice. Two basic

assumptions of our theoretical model (see Figure 1) were tested and confirmed. However, the

other aspects of the model (e.g. the external mechanisms) were not tested. It seems worthwhile

to study in more detail how formative assessment affects students’ self-perceptions of autonomy,

competence and relatedness, for example, by focussing on one of the external mechanisms (see

Figure 1) or by adopting a more qualitative research approach.

We made use of students’ perceptions about the use of formative assessment. These percep-

tions did not give us insight into how formative assessment was applied. This could explain

some unexpected relationships we found, for example, the mediating effect of competence frus-

tration. We suggest studying the application of formative assessment in more detail. Our theoret-

ical model can be useful in analysing in depth what processes are going on in the formative

assessment practice, especially when focussing on students’ roles.

It seems worthwhile to include the teacher’s role in further research. Not only the formative

assessment in itself but also the interpersonal relationship between teachers and students has

been found to be important for students’ autonomous motivation (e.g. Leenknecht et al. 2017;

Haerens et al. 2019). Moreover, some recent studies have found that teachers’ competence to

apply formative assessment successfully determines the effectiveness of formative assessment

(Heitink et al. 2016). We expect this is also the case for the effect of formative assessment prac-

tice on students’ autonomous motivation.

The current study is a descriptive study that confirms, to a large extent, the assumptions based

on our theoretical model. However, no conclusions can be drawn about the causality of relation-

ships. Future research in which formative assessment is manipulated and applied in different condi-

tions is necessary to establish the causality of the proposed self-system feedback loop.

Implications

The results of the current study showed that not one strategy of formative assessment is favour-

able above others. Students’ perceptions of the use of all strategies were associated with higher

self-perceptions (i.e. need satisfaction) of autonomy and competence and, consequently, more

autonomous motivation.

Our theoretical model, which is based on the Self-System Model of Motivational Development

(Skinner and Belmont 1993), provides insight into how formative assessment influences students’

learning. The theoretical model can be used to explain the effectiveness of formative assessment,

and the external and internal mechanisms can be used to study formative assessment practice in

depth. Even though the current study provided proof for two fundamental assumptions of the

model, more fine-tuning of the model is recommended, for example, about the role of
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relatedness satisfaction. With the introduction of the theoretical model, we contribute to the

debate and research on formative assessment as practice (Boud et al. 2018).

For teachers who are thinking about applying formative assessment in their lessons, the current

study is an encouragement to start practicing. We showed the beneficial association between stu-

dents’ perceptions of the application of formative assessment and students’ autonomous motiv-

ation. Moreover, the current study provides teachers with a framework to apply during curriculum

and course development. The external mechanisms of contingency, help, expectations and transla-

tions can help teachers to evaluate their formative assessment as practice.

Conclusion

The results of the current study show that the perceived application of formative assessment

strategies by teachers is associated with students’ feelings of autonomy and competence. More

perceived use of formative assessment is associated with more perceived autonomy and compe-

tence (both in more competence satisfaction and less frustration), and more autonomous motiv-

ation. This means that we found support for two basic assumptions of our theoretical model to

explain formative assessment as practice. The application of formative assessment contributes to

students’ need satisfaction and, consequently, autonomous motivation. Students’ motivation

feeds back into the formative assessment practice, and a new feedback loop begins.
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