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1
General introduction
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1.1 INTRODUCTION
Within schools, the quality of the teaching is one of the most important factors 

that impact student achievement (Nye et al., 2004; Rivkin et al., 2005). Partly in 

response to a decline in student achievement all over the world (OECD, 2014), 

great emphasis has been placed on measuring teaching quality (Timperley 

et al., 2007). Measuring teaching quality can be done for different purposes, 

for example, to foster the professional development of teachers, to support 

timely and efficient human resource decisions, and for research purposes (e.g., 

to measure the effectiveness of an intervention aimed at improving teaching 

quality). 

Teaching quality can be measured in several ways. Single (face-to-

face) lesson observations by external observers are quite common. However, 

multiple lessons should be observed and assessed by multiple raters to obtain 

a reliable picture of the quality of a teacher’s instruction (Hill et al., 2012; 

Praetorius et al., 2014). Another way to evaluate teaching quality is to analyse 

student achievement growth. Yet, it remains difficult to infer the added value 

of a teacher’s instruction by using such an approach, because many external 

factors simultaneously influence students’ outcomes. Information on student 

achievement growth (value added) also does not provide teachers with 

advice on how to improve their lessons (Visscher, 2017). Teachers can evaluate 

themselves, but according to findings from Kruger and Dunning (1999), many 

people think of themselves as performing above average; underperformers, 

in particular, vastly overestimate their performance. This also appears to be 

the case for (underperforming) teachers (Inspectorate, 2013). Teacher self-

evaluations may thus be invalid measures of teaching quality (Muijs, 2006).

Another way to evaluate teaching quality is to measure the perceptions of 

the target group, the students, concerning their teacher’s teaching (Coles, 2002; 

Kane & Staiger, 2012). As students are the only ones who experience a teacher’s 

instruction almost daily, they are in some respects in a better position to make 

judgments about the teacher, than, for example, an outside observer who visits 

the classroom only once or a few times (den Brok, Brekelmans, et al., 2006; 

Donahue, 1994; Korfhage, 1997). However, validly measuring teaching quality 

through students’ eyes is not a given, and the arguments for and against the 

use of student ratings as a basis for improving teaching have been going on for 

some time now (cf. section 1.3 of this chapter). Moreover, the impact of student 

perceptions of teaching quality on the subsequent improvement of  teaching 

requires more than just providing student perception data to teachers, because 

even if student ratings were guaranteed to be accurate measures of teaching 
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quality, those ratings likely could not by themselves support improvement of 

individual teaching performance (Loeb, 2013). 

The research described in this dissertation contributes to the debate on 

the validity of student perception data, as well as to the effective use of such 

data in schools as developmental feedback for teachers. The introduction of 

this dissertation starts with an overview of student feedback research over the 

last 100 years, followed by an overview of the main research findings regarding 

the validity and impact of student perceptions of teaching quality, which serves 

as a basis for the four studies in the subsequent chapters of this dissertation.

1.2 A BRIEF HISTORY OF THE RESEARCH ON STUDENT 
FEEDBACK
Röhl et al. (under review) conducted an overview of the history of student 

feedback research. They indicated that student rating of teaching as feedback 

for teachers has been studied as a topic for almost 100 years, starting with 

some experiments in higher education in the 1920s (Stalnaker & Remmers, 

1928), and later in primary and secondary schools (Porter, 1942; Remmers, 1934). 

Starting in the early 1960s, three lines of research emerged regarding the 

use and effect of student perceptions of teaching quality. The first research line 

focused on how student feedback to teachers about their teaching affects its 

quality. This research started with the work of Gage (1960) and Bryan (1962), 

which became the basis for subsequent studies by Tuckman and Olivier (1968), 

Tuckman (1976), Novak (1972), Knox (1973), Lauroesch et al. (1969), and Tacke and 

Hofer (1979). More recent studies that have followed this research line include 

Ditton and Arnold (2004), Tozoglu (2006), Mandouit (2018), and the study 

described in chapter 4 of this dissertation. This student feedback movement 

was focused on using student voice to improve teaching and learning.

In the early 1980s, research on student perceptions of their learning 

environment or classroom climate (the physical locations, contexts, and 

cultures in which students learn) increased rapidly. Fraser and colleagues (e.g., 

Fraser & Fisher, 1982; Fraser et al., 1983), the founders of research on the learning 

environment, were not the only ones to study students’ views of their learning 

environments; den Brok, Bergen, et al. (2006), Wubbels and Levy (1883), Bell 

and Aldridge (2014), and Thorp et al. (1994) also intensively surveyed learning 

environments from the students’ perspective. In contrast to the early work on 

student feedback, this research was not based on how student feedback affects 

teaching quality, but more on how, from the students’ perspective, the teacher 

creates a climate within the classroom that affects student learning.
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At the start of the 21st century, a new approach, founded in theories and 

definitions of teaching quality, entered the research field. Student perceptions 

of teaching quality were now investigated in order to identify the factors that 

influence the validity of these measures. For example, researchers argued that 

student perceptions of teaching quality may be associated with other variables 

(e.g., the popularity of the teacher, or the students’ average grades for a subject), 

and they studied students’ ability to distinguish between different aspects of 

teaching quality (Ferguson, 2012; van der Lans, 2017; the study presented in 

chapter 3 of this dissertation). Moreover, researchers increasingly studied the 

extent to which the student ratings of a teacher correlated with ratings by 

others, such as ratings by an external observer or a teacher’s self-evaluations 

(Clausen, 2020; Dobbelaer et al., submitted; van der Lans et al., 2015).

Despite concerns about the validity and reliability of student perceptions 

of teaching quality, a significant number of studies have supported the use of 

student ratings as a valuable source of information about teaching quality and 

teacher performance (e.g., Atlay et al., 2019; Fauth et al., 2014; Kyriakides, 2005; 

van der Scheer et al., 2019; Wagner et al., 2013; Wallace et al., 2016).

1.3 VALIDITY OF STUDENT PERCEPTIONS OF TEACHING 
QUALITY
The scientific debate on the merits of student perceptions of teaching 

quality has thus been going on for some time now. It has been argued that 

by measuring student perceptions, the quality of a teacher’s teaching can be 

assessed efficiently multiple times (equal to the number of students in a class; 

Kane & Staiger, 2012) at one and the same time, and the measurement can be 

repeated easily, because the teacher usually teaches the class at least once a 

week. Therefore, compared to classroom observations, for example, student 

perceptions can be reliable measures of teaching quality (Coles, 2002; Kane & 

Staiger, 2012). However, concerns regarding student teaching quality ratings 

generally involve arguments concerning their validity. That is: do they really 

measure what we want to measure? Although several types of validity can be 

distinguished, the construct validity and content validity of student perceptions 

are two of the main topics of this dissertation. 

Construct validity is about the underlying theoretical assumptions regarding 

(the items in) the measure. If the construct of “teaching quality” is intended to 

be measured by means of student perceptions, then the content of the items 

must represent and cover this construct adequately, based on the theoretical 

assumptions made by the developers of the measurement instrument. The 
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construct validity of a questionnaire can be determined psychometrically by 

calculating the extent to which an item loads on (in other words, “belongs to”) 

a scale that is used to measure a construct. The theoretical foundation of the 

items therefore needs to be very solid, as a construct validity measure by itself 

does not tell much about the underlying theory regarding the construct being 

measured. The construct validity of a questionnaire can also be assessed by 

experts by asking them to what extent the questionnaire covers all elements of 

the construct being measured.

Content validity  refers to the extent to which a measure represents 

all facets of a given construct. Concerning the content validity of students’ 

teaching quality ratings, several factors can influence the ratings students 

give to the quality of a teacher’s teaching. For example, the average teaching 

quality score may be lower in a class with many low-performing students, 

without the teaching quality really being lower. Or female teachers might 

receive significantly lower ratings from male students, although they are 

doing just a good as job as male teachers do. Or popular, well-liked teachers 

may receive higher student perception scores regardless of the quality of their 

teaching (Atlay et al., 2019; Ben-Chaim & Zoller, 2001; Bijlsma & Röhl, 2021). 

Some associations might not be legitimate, because the factors are unrelated 

to criteria for effective teaching and beyond the teacher’s control, such as age 

and gender (Benton & Cashin, 2014). Other factors such as teacher popularity 

cannot be eliminated, as they play a role in the teaching process (Bijlsma & 

Röhl, 2021). Content validity can be investigated psychometrically by checking 

to what extent potentially influential factors affect students’ ratings.

1.4 THE IMPACT OF STUDENT PERCEPTIONS OF TEACHING 
QUALITY
Students’ teaching quality ratings basically and primarily provide information 

about how students experience their teachers’ teaching (Wisniewski & Zierer, 

2021). In order to have these measures positively impact teaching quality, 

the teacher must receive and use the feedback data to improve their follow-

up lessons. Fraser (2007) argued that the improvement of teaching quality 

based on student ratings includes five steps: (1) Data on student perceptions 

of teaching quality are collected; (2) The results are provided to teachers 

as feedback; (3) Teachers can identify elements of their lessons that need 

improvement and consider alternative ways of acting; (4) Teachers carry out 

improvement-oriented actions based on the feedback; (5) To determine the 

effectiveness of the actions undertaken by teachers, student feedback can 
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be collected again. Although Fraser’s steps seem obvious, the process of 

using student perceptions of teaching quality as data to improve teaching is 

complicated (Röhl et al., 2021). Several factors can hinder or stimulate teachers’ 

use of student feedback to improve their teaching (Wisniewski & Zierer, 2021), 

including teachers’ attitudes towards student feedback, their improvement-

oriented actions, characteristics of the school context, and data (system) 

characteristics (characteristics of the instrument or tool used for collecting the 

student perceptions). The factors influencing the use of student feedback by 

teachers and teachers’ improvement activities based on the student feedback 

are two other main topics of this dissertation. 

1.5 THE IMPACT! TOOL
Student perceptions of teaching quality can be collected efficiently by means 

of the digital Impact! tool, which allows students to use a digital device to 

provide teachers with feedback on a lesson. The Impact! tool was originally 

developed by the University of Twente for the purpose of the research included 

in this dissertation. A company developed the technical part of the Impact! tool, 

based on specifications from the author of this dissertation and her colleagues. 

Figure 1.1 shows an example of an item on a student phone (normally, 

questions are presented in Dutch). Students respond to the items on a 4-point 

Figure 1.1
Example of an item on a student phone
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Likert scale (3 = totally agree, 2 = agree, 1 = disagree or 0 = totally disagree). 

If an item does not apply, the option not applicable (niet van toepassing in 

Dutch) can be used (this option was added to three items). The “i” button 

provides additional user information.

Every time the tool is used, teachers receive a summary of the feedback 

the students have given; responses are displayed per student performance 

group (low, middle, high; see Figure 4.1a and 4.1b in chapter 4 of this 

dissertation), as indicated by the teacher. The feedback is confidential: 

the teacher does not know what an individual student answered. If the 

tool is used multiple times, then the change in the student ratings can be 

displayed per item.

The tool is now available for primary, secondary, special and higher 

education and is mainly used for teacher development and research 

purposes. 

1.5.1 Conceptualization of teaching quality
To develop the Impact! questionnaire, the “teaching quality” construct 

was operationalized by first conducting a literature review of teacher 

effectiveness research, to identify characteristics of teaching that positively 

affects student learning. Several meta-analyses and other publications 

about effective teaching were found that pointed to a number of teaching 

practices that are effective for student learning (Creemers, 1994; Day et al., 

2008; Fauth et al., 2014; Hattie, 2008; Muijs et al., 2014; Pianta & Hamre, 2006; 

Praetorius et al., 2018; Reynolds et al., 2014; Sammons et al., 1995; van de Grift, 

2007). These practices were categorized using the following seven general 

characteristics of effective teaching:

1. creating a supportive and positive classroom climate;

2. well-organized and structured classroom management;

3. providing clear instruction;

4. adapting instruction to students’ needs;

5. teacher–student interaction;

6. the cognitive activation of students to promote deep learning;

7. assessing student learning during the lesson (formative assessment).

Second, based on this, draft versions of the questionnaire were developed 

and iteratively discussed among the researchers. To require the least effort 

from students in answering the items, a standard set of a few items were 
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included in Impact! and each item addressed only one aspect of teaching. 

Four answer options were given to avoid central tendency in responding the 

items (Weisberg, 1992). Students were asked to rate a lesson on scientifically 

proven characteristics of effective lessons (based on the above-mentioned 

literature review) instead of, for example, asking them if they liked the lesson, 

and all items were about one single lesson instead of about the teacher’s 

lessons in general. The items were all formulated in a teacher-centred way (e.g., 

“The teacher created a safe atmosphere during the lesson”) to determine the 

teacher’s contribution to lesson quality. Because students were supposed to 

give their own opinion when answering the items, “I” was used instead of “our 

class” (e.g., “The teacher clearly indicated what I was going to learn”). 

Based on feedback from fellow researchers, teachers and students, a final 

set of 16 items was included in the Impact! questionnaire. The questionnaire can 

be found in Appendix A.

1.6 THIS DISSERTATION
In order to investigate the main topics that were introduced in this chapter – 

the validity and impact of student perceptions of teaching quality – four studies 

were conducted that form the core of this dissertation. In the following sections 

each of these studies is introduced. 

1.6.1 The reliability and validity of student perceptions of teaching 
quality
In the first study that we conducted, the following research questions 

were answered: Is there support for the construct validity of the Impact! 

questionnaire? How reliable are student perceptions of teaching quality as 

measured by means of the Impact! tool?

We investigated the student Impact! ratings for 26 mathematics teachers 

(717 students) using a multi-level modelling approach. A combined item 

response theory (IRT) and generalizability theory (GT) model (unidimensional 

model, latent score) was used to model and measure the scores. Three models 

were examined (Glas, 1999, 2016). The models differed systematically: 1) a full 

model, where differences between students, teachers, measurement timings 

and interactions between these variance components were included; 2) a 

model where the interaction between time and teachers was removed; 3) a 

linear regression model, to analyse teachers’ growth curves over time. 
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To find statistical support for the construct validity of the Impact! 

questionnaire, the fit of the combined IRT and GT model was investigated. The 

model also made it possible to simultaneously estimate variance components 

(students, teachers, times, and their interactions), to determine the reliability of 

the scores from students. In addition, a decision study (d-study) was conducted 

to investigate what happens with the reliability of the measurements in the 

case of more or fewer measurement times and students.

1.6.2 Factors associated with differences in student perceptions of 
teaching quality
Insight into confounding variables involved in student perceptions of teaching 

quality can help us understand better what is measured when we collect 

student perceptions of teaching quality. Our innovative statistical methods 

from the first study (section 1.6.1) could be used to scrutinize the specific effects 

of several variables, as was demonstrated when investigating the following 

research question: What factors on the student, teacher and class levels are 

related to differences in student perceptions of teaching quality?

To answer this question, we used the same data and the same full model 

as in the first study. Theoretically grounded variables that are potentially 

associated with differences in student perceptions of teaching quality were 

added as covariates to the model. These variables were teachers’ age, gender, 

teaching experience and popularity among students, students’ gender, their 

performance level and attitude towards the feedback, class size and the average 

performance level of the students in a class. Factors that proved to be related 

and unrelated to differences in student ratings were reported and discussed, 

as well as the advantages of the complex statistical multi-level approach for 

evaluating extensive longitudinal designs and for giving insight into the factors 

biasing student perceptions of teaching quality.

1.6.3 The effectiveness of student feedback 
In this study, we investigated what happens when the student teaching quality 

ratings are provided to teachers as feedback on their instruction, in order to 

develop their insight into the strengths and weaknesses of their lessons. The 

goal was to promote teachers’ professional reflection on the quality of their 

teaching as a basis for their attempts to improve their teaching. The following 

research question was answered in the study: Does student feedback promote 
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teachers’ insight into the strengths and weaknesses of their teaching, their 

reflection, and their improvement-oriented actions, and does it help to improve 

the quality of their teaching?

The feedback was provided to teachers by means of the Impact! tool. 

Teachers using the tool had access to a private web-environment where they 

could choose which lesson they wanted to receive feedback on. At the end 

of that lesson, students were asked to respond to the 16 items of the Impact! 

questionnaire on their digital device. 

To answer the research question, a randomized controlled trial was 

conducted. Mathematics teachers in the experimental group (n = 26) used the 

Impact! tool at the end of the lessons they chose, to collect student perceptions 

of teaching quality (13- to 14-year-old students, n = 717). Teachers in the control 

group (n = 32) did not use the Impact! tool during the research period of 4 

months. 

Questionnaires (including questions on teacher and student background 

characteristics and the extent of teachers’ professional reflection) were 

administered to teachers (n = 58) and students (n = 1489) in both groups at the 

pretest and the posttest. Teachers in the experimental group completed two 

additional, digital questionnaires during the intervention period about whether 

they had obtained insight into where they could improve their lessons, and 

about whether they had undertaken improvement-oriented actions during the 

follow-up lessons and/or outside those lessons.

Descriptive statistics were calculated for the frequency of Impact! use 

by teachers. Bar charts were made to show the extent of teachers’ insight 

into where they could improve their lessons, and to examine the number of 

improvement-oriented actions undertaken by teachers. The development 

of teachers’ professional reflection was also analysed. A four-step multilevel 

modelling procedure was used to investigate the development of teaching 

quality over time.

1.6.4 Factors influencing teachers’ use of digital student feedback to 
improve their teaching
In this final study, we used a qualitative research approach with semi-

structured interviews with teachers and students. Eight teachers and 21 of 

their students who participated in the Impact! project were interviewed about 

their perceptions of the influence that factors known to influence data use 

in general had on teachers’ use of Impact! student feedback to improve their 

teaching. Using a comparative case study approach, two teachers were also 
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compared with each other regarding their own and their students’ perceptions. 

The quality of one teacher’s teaching had improved after receiving student 

feedback, the quality of the other’s teaching had not. The findings show what 

factors included in the study were important for teachers’ use of digital student 

feedback to improve teaching quality, according to teachers and students.

1.7 FINAL NOTES
The four studies just introduced are reported in the chapters that follow 

(chapters 2, 3, 4 and 5, respectively), and are based on four separate research 

papers, which were all either published in or submitted to scientific journals. 

Each chapter can be read independently; however, the chapters may overlap 

slightly in their introduction and theoretical framework. Chapter 6 provides 

a summary of and reflection on the main findings of the four studies, 

considerations regarding implementing student feedback use in schools and 

recommendations for future research. 
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2
The reliability and construct validity of  

student perceptions of teaching quality 

Abstract
Student perceptions of teaching quality can be collected efficiently by means of 

the Impact! tool, which allows students to provide feedback to teachers regarding 
a lesson. However, the reliability and validity of student perceptions of teaching 

quality are a subject of scientific debate. In this study, data from 26 teachers and 
their students were therefore analysed to assess the construct validity of the 

Impact! questionnaire, using a combined item response theory and generalizability 
theory model. Moreover, the global and local reliability of the scores were 

investigated. Results supported the construct validity of the questionnaire. The 
student Impact! scores were also found to be reliable measures of teaching quality. 

Based on: Bijlsma, H. J. E., Glas, C. A. W., & Visscher, A. J. (under review). The 
reliability and construct validity of student perceptions of teaching quality. 

Educational Assessment, Evaluation and Accountability.
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2.1 INTRODUCTION
In education, there has been an increasing demand for the evaluation of 

teaching quality for a variety of purposes (Centra, 2003; Darling-Hammond, 

2000). The scores can be used for (scientific) research, for example, for 

investigating whether an intervention has had an effect on teaching quality 

(Goe et al., 2008; Muijs, 2006). The measurements can also serve as feedback 

to teachers, enabling the teacher to obtain insight into the strengths and 

weaknesses of a lesson or lessons (Fraser, 2007; Marzano & Toth, 2013). Based on 

this, customized professionalization activities can be used, to improve teaching 

quality and enhance student learning (Scheerens & Bosker, 1997; Seidel & 

Shavelson, 2007; Wang et al., 1993). Moreover, statements about the quality 

of the teacher’s instruction based on teaching quality scores can be used for 

management decisions (van der Lans & Maulana, 2018).

Teaching quality can be measured in several ways. Lesson observations 

by external observers are quite common; however, multiple lessons should be 

observed and assessed by multiple raters to obtain a reliable picture of the 

quality of a teacher’s lessons (Hill et al., 2012; Praetorius et al., 2014). Another 

way to evaluate teaching quality is to analyse student achievement growth. 

Yet, it remains difficult to calculate the added value of a teacher using such 

an approach, because many external factors also influence students’ outcomes 

and information on students’ achievement growth does not provide teachers 

with tips for improving their lessons (Sammons et al., 1995; Timmermans 

et al., 2011). Teachers can also evaluate themselves, but according to Kruger 

and Dunning (1999), many people think of themselves as performing above-

average. Underperformers, in particular, vastly overestimate their performance, 

including underperforming teachers (Inspectorate, 2013). Teacher self-

evaluations may thus be invalid measures of teaching quality (Muijs, 2006).

Another way to evaluate teaching quality is to measure the perceptions of 

the target group, the students, about the quality of their teachers’ instruction 

(Coles, 2002; Kane & Staiger, 2012). Compared to the use of classroom 

observations to assess teaching quality, teaching quality can be assessed easily 

and efficiently multiple times at one and the same time by means of student 

perceptions (equal to the number of students in a class; Kane & Staiger, 2012). 

Furthermore, as students are the only ones who observe a teacher daily, they 

are in some respects in a better position to make judgments about the teacher 

than an outside evaluator who visits the classroom only once or a few times 

(den Brok, Brekelmans, et al., 2006; Donahue, 1994; Korfhage, 1997)
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Technical developments nowadays enable efficient collection and 

processing of student perceptions of teaching quality. The Impact! tool is an 

example of such a technological development. It enables students to use a 

digital device to easily give feedback to their teachers about the degree to which 

the lesson that just ended met several characteristics of effective teaching. 

Despite the advantages of using student perceptions for evaluating 

teaching quality, some critical concerns remain (Camburn, 2012; de Jong & 

Westerhof, 2001; Ferguson, 2012; Muijs, 2006) with regard to, among other things, 

the construct validity and reliability of the instruments used for measuring 

teaching quality. Research on this topic is limited and scientific debate 

continues. The investigation of these psychometric features of the Impact! tool 

contributes to the debate about the validity of student perception measures of 

teaching quality. The following research questions are answered in this chapter: 

Is there support for the construct validity of the Impact! questionnaire? How 

reliable are student perceptions of teaching quality as measured by means of 

the Impact! tool? 

2.2 THEORETICAL FRAMEWORK

2.2.1 Construct validity 
The construct validity of a questionnaire reflects the extent to which the 

questionnaire measures the construct that is intended to be measured 

(Cronbach & Meehl, 1955; Messick, 1995). To evaluate construct validity, first, 

one needs to establish whether the questionnaire covers every single element 

of a construct (Gravetter & Forzano, 2012; Radhakrishna, 2007; Shuttleworth, 

2009). For that purpose, the construct that one intends to measure needs to be 

conceptualized by searching for specific characteristics of that construct and by 

reviewing relevant research on the construct. Experts in the particular research 

field can be asked for their ideas about characteristics of the construct. Next, the 

construct characteristics need to be operationalized in items. A draft version of 

the questionnaire can then be presented to the target population, to ensure that 

the items are answerable and understandable for them (Baarda & De Goede, 

2006; Camburn, 2012).

Secondly, the construct validity of a questionnaire can be evaluated using 

a statistical approach. Factor-analytic approaches are very familiar. The key 

concept of factor analysis is that several items have similar patterns of responses 

because they are all associated with a latent, that is, not directly measured, 

variable. To determine to what extent a pre-defined theoretical construct can 
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be found in the data collected with the questionnaire, the factor loadings of the 

items can be calculated. The studies by Marsh and Roche (1997) and Abrami et 

al. (1990) are classic examples of such a factor-analytic approach in the case of 

student perception questionnaires for higher education. However, as the factor 

analysis is always conducted on aggregated scores at the class level, it does not 

take into account differences in psychometric properties (e.g., reliability) of the 

questionnaire at both the student level and the class level. Because scores are 

aggregated, the analysis also does not deal with missing values (Marsh et al., 

2012).

As an improvement on this one-level approach, an item response theory 

(IRT) modelling approach can be used for statistically investigating construct 

validity. This approach is analogous to factor analysis, but also takes into 

account the multi-level structure of the data if scores are nested. Further, 

compared to classical test theory, it is easy to take missing data into account in 

IRT modelling, as the missing responses are not included in the estimates (they 

are not scored as zero). In IRT, it is assumed that all items in a test are indicators 

of one unidimensional construct. The parameter estimates of an IRT model on 

item scores, as well as goodness-of-fit indices, give insight into the contribution 

of individual items towards the reliability of the model, and thus, of the extent 

to which the items are indicators of the underlying construct. The use of IRT 

modelling has become the standard statistical approach for quantitatively 

determining construct validity (Hambleton et al., 1991; Lord, 1980). 

Based on statistical analyses alone, what the underlying construct is 

precisely remains unclear: do the items reflect the construct one is attempting 

to measure (Muijs, 2006)? Construct validity can be strengthened in other, more 

content-based ways. We will next explain how this was done. 

2.2.2  The content of the Impact! questionnaire and enhancing 
construct validity 

For the development of the Impact! questionnaire, the construct of “teaching 

quality” was conceptualized by first conducting a literature review of teacher 

effectiveness research to identify characteristics of teaching that positively 

affects student learning. This included a review of student perception 

questionnaires (Bijlsma, 2016) to identify constructs and items regarding 

teaching quality used in other student questionnaires. Several meta-analyses 

and other publications about effective teaching were found that showed 

a number of teaching practices that are known to be effective for student 

learning (Black & William, 2006; Creemers, 1994; Day et al., 2008; Drijvers, 2015; 
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Fauth et al., 2014; Fraser, 1998b; Hattie, 2008; Hattie & Timperley, 2007; Hiebert & 

Grouws, 2007; Hollingsworth & Ybarra, 2015; Marzano, 2003; Maulana et al., 2015; 

Muijs et al., 2014; Pianta & Hamre, 2006; Reynolds et al., 2014; Rosenshine, 1995; 

Sammons et al., 1995; van de Grift, 2007). These practices were categorized into 

the following seven general characteristics of effective teaching:

1.  creating a supportive and positive classroom climate;

2.  well-organized and structured classroom management;

3.  providing clear instruction;

4.  adapting instruction to students’ needs;

5.  teacher–student interaction;

6.  the cognitive activation of students to promote deep learning;

7.  assessing student learning during the lesson (formative assessment).

Experts in the field of educational science were asked for their ideas about 

potential items that, in their opinion, reflect the core of high-quality teaching and 

could be included in the questionnaire. With the information collected through 

the literature research and the review, and the input from the experts, draft 

versions of the questionnaire were developed and iteratively discussed among the 

authors of this article. During these discussions, the question was always whether 

the items reflect the seven characteristics of effective teaching presented above. 

After the authors had reached consensus about the formulation of the items, 

the items were presented to grade 9 students from Dutch secondary schools, 

who were asked whether the items were clear to them, and what they thought 

the items were about. Their teachers were also asked whether they thought the 

items were clear for the students and if they thought specific important aspects 

of teaching were missing in the draft questionnaire. Based on the feedback from 

the teachers and students, a final set of 16 items was included in the questionnaire 

(see Appendix A). The characteristic of effective teaching that each item refers 

to is given as well in Appendix A. Items 1-15 were responded to using a 4-point 

Likert scale. Item 16 was an open-ended question, where students could type in 

their answer. With items 6, 8 and 11, an extra option, not applicable, was added, 

because these questions do not apply to every situation (for an example on a 

student phone, see Figure 1.1).

The construct validity of the Impact! questionnaire was evaluated based 

on the data collected with the Impact! tool, using the IRT modelling approach 

described in the previous section. Further details on the IRT model and the 

goodness-of-fit indices are outlined in the Method section of this chapter 

(section 2.3).
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2.2.3 Reliability
A measure is said to have high reliability when it produces similar results 

under comparable conditions (Baarda & De Goede, 2006; Fraenkel et al., 2012). 

To indicate the amount of error in the measures, various kinds of reliability 

coefficients, with values ranging between 0.00 (much error) and 1.00 (no error), 

can be calculated. 

In general, there are two ways to approach reliability, namely, global 

reliability and local reliability. Global reliability refers to the extent to which 

two parallel versions of the same test correlate with each other (Kenny et al., 

1994). It can be conceptualized as the proportion of variance explained by the 

differences between two (or more) measurements, or the extent to which two 

randomly chosen respondents from a population can be distinguished from 

each other. The global reliability coefficient can be estimated by, for example, 

calculating Cohen’s kappa (Cohen, 1960; Shrout, 1998). However, coefficient 

kappa can underestimate reliability, because it does not consistently calculate 

the exact match between the measurements. Another way to determine 

global reliability is to calculate Cronbach’s coefficient alpha (Cronbach, 1951; 

Santos, 1999). Although Cronbach’s alpha has received quite some critique 

(e.g., in situations where it does not take into account the nested structure 

of data; Dunn et al., 2013, Sijtsma, 2009), it is widely used as a measure of the 

reliability of (psychological) tests (COTAN, 2010). The concept of global reliability 

can also be defined as the dependability of scores: the extent to which the 

variance of scores on a questionnaire depend on several variance components, 

such as respondents, time points and different tasks (Brennan, 2001). This 

provides an understanding of how much of the total observed variance in the 

measurements can be decomposed into these components and what happens 

with the reliability coefficient if cases are added or removed within a component 

(Cronbach et al., 1972; Shavelson & Webb, 2005). Compared to other approaches 

to global reliability, this approach takes into account the multilevel structure 

of the data. As the dataset used in this study has a multilevel structure, the 

approach evaluating the dependability of scores was used. 

The local reliability investigated in this study is an indication of the 

measurement precision at a specific scale point. In other words, it is a measure 

of the precision with which a specific teaching quality score is estimated. This 

standard error is the inverse of what is called test information. Test information 

is the sum of item information values, which indicate how much the individual 

items contribute to the reliability of the instrument. This can be investigated by 

determining the information value of every single item on the questionnaire. 
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The information value of an item depends on the location parameter that 

indicates how difficult it is to receive a high score on that item, and the 

discrimination parameter that indicates the contribution of that item to the 

scale and how well responses (in this study: responses of students) discriminate 

between items and students (Fauth et al., 2014; Kyriakides, 2005).

In this study, both the global and the local reliability of the Impact! 

questionnaire were investigated by (respectively) evaluating the dependability 

of scores and calculating the measurement precision at a specific scale point. 

Further details are outlined in the Method section.

2.3 METHOD

2.3.1 Participants and research design
In total, 26 teachers (58.3% of whom were male) with an average age of 41.1 

years (SD = 10.8) and on average 12.7 years of teaching experience (SD = 8.9), 

and 717 students (48.5% male; all aged 14 or 15 years old) participated in the 

study. Throughout a period of 4 months during the 2016-2017 school year, the 

teachers and their students used the Impact! tool at the end of a number of 

mathematics lessons chosen by the teachers. In this way, student perceptions 

of the quality of their mathematics teachers’ teaching were collected. The 

number of measurement moments differed between teachers, ranging from 3 

to 17, with an average of 7. 

2.3.2 The data
The items on the Impact! questionnaire were originally scored from 0 to 3. 

However, because the lowest category was used in too few responses (which 

negatively affected the stability of the analyses), the two lowest categories were 

combined in the analyses. The extra option not applicable, possible for three of 

the 16 questions, was coded as “missing values”. The data followed a multilevel 

structure pertaining to teachers, students, and time points (students’ responses 

were nested within teachers and collected at different times). With every teacher, 

the first and last measurement were administered using a paper-based format 

as part of a pretest/posttest (the pretest and posttest also included questions 

regarding background characteristics of students and teachers), while the 

intermediate measurements, at time points 2 up to 16, were conducted digitally 

using the Impact! tool. Items in both measurement formats were similar. To 

answer the research questions, data were analysed using a combination of an 

item response theory model and a generalizability theory model. In the following 

sections, these two models are described. 
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2.3.3 The item response theory model
Item response theory (IRT) was used to model students’ responses to the Impact! 

questionnaire items at the different measurement moments. All items scored (k 

= 15) are associated with a unidimensional latent variable theorized as “teaching 

quality”. 

The model used was what is called the generalized partial credit model 

(GPCM, Muraki, 1992). A response to item k in category m (m = 0, 1, or 2) 

pertaining to a teacher j, by a student i, at time point t, is denoted by 
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Table 2.1
Generalizability theory model: parameters, interpretations and distributions

Parameter Interpretation Distribution

Note that since students are nested within teachers, the between-teacher variance is 
confounded with the between-student-groups variance. 

2.3.5 Estimation method
The combined IRT and GT model is a multilevel model, as introduced by Fox and 

Glas (2001, 2003). The combined model was estimated in a Bayesian framework 

using OpenBugs (Lunn et al., 2009). The motive for this choice rather than using 

traditional standard software for latent variable modelling was that OpenBugs 

allows the users to completely specify their own model, taking all facets and 

levels into account. 

Estimation in OpenBugs was done with a Markov chain Monte Carlo 

(MCMC) procedure. The script for the estimation of the overall model is provided 

in Appendix B. The MCMC sampling procedures in the application were run with 

over 24000 iterations for each of two chains. Each chain had a burn-in of 10,000 

iterations. These large numbers were chosen to ensure convergence and small 

estimation errors. The sampling procedures were checked for convergence 

by visual inspection of the trace plots, by comparing the estimates of the two 

chains and by checking whether the MCMC errors were acceptably small (< 5% 

of the estimated standard deviation; Lunn et al., 2012).

2.4 DATA ANALYSIS 

2.4.1 Construct validity
To assess the construct validity of the Impact! questionnaire statistically, the 

fit of the combined IRT and GT model was investigated in three ways. The first 

investigation tested the probability of the predicted item responses as implied 

by the formula. For that purpose, the data were divided into three subgroups: 

a group with low total scores from students (below 11 out of the possible 
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maximum score of 30 on the 15 items), a group with an intermediate total score 

level (from 11 to 15) and a group with a high total score level (above 15). For every 

item, the observed score and the posterior expected score in every score-

level group were computed and the average absolute differences between 

those two scores were examined. For details on the general procedure of 

using difference scores, refer to Glas (1999). The second investigation of model 

fit was testing for local independence of the items. The assumption of local 

independence posits that the relation between student responses is entirely 

due to the latent variable and that responses are therefore uncorrelated after 

accounting for the latent variable. Yen (1984), van den Wollenberg (1982) and 

Glas (1999) pointed out that this assumption can be tested by evaluating the 

observed and expected association between two item responses. Average 

absolute differences between the observed and expected scores were 

calculated and examined. The third check on model fit is related to the fact 

that the questionnaire was administered in two different formats (paper-

based and digital-based). To test the differences between the two formats, 

absolute difference scores for item-functioning values between the two 

methods of administration were examined. In all these three above-mentioned 

investigations of the model fit of the combined IRT and GT model, the average 

absolute difference should be no more than 0.1 (Glas, 2016). If so, the model 

measures a unidimensional construct, which would support the construct 

validity of the Impact! questionnaire (research question one).

2.4.2 Reliability
To answer research question two, whether scores from students are reliable 

measurements of teaching quality, the reliability coefficient for a rating of 

teachers that is averaged over students and time points was computed by 

dividing the explained variance by the total observed variance resulting from 

the IRT model (Formula 1). In other words, the reliability coefficient is the ratio 

between the variance attributable to teachers and all remaining variance 

components as listed in Table 2.1, that is:
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variance over time points 
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item. The higher the difficulty of an item. The higher the -value, the more difficult it is for teachers to receive 

were well below 0.1 (ranging from 0.00 to 

2 / 2k kd d=

kd -value, the more difficult it is for teachers to receive high 

scores from students. Using these parameters, the information values of the 

items at five distinct points on the teaching quality scale were calculated. The 

higher the item information value, the higher the contribution of the item to the 

local reliability. The total test information coefficient indicates the information 

provided by all items of the questionnaire in total about the quality of a certain 

teacher’s teaching. This coefficient is calculated as one minus the inverse of the 

sum of the item information values, with a score between 0 (poor questionnaire 

quality) and 1 (high questionnaire quality).

2.5 RESULTS

2.5.1 Construct validity
In the first investigation, the absolute differences between the observed 

average score and the posterior expected average score of the three subgroups 

of response patterns were calculated. The three score-level groups consisted of 

a group where total scores from students were low (below 11 out of the possible 

maximum score of 30 on the 15 items), an intermediate score level (from 11 to 15) 

and a high score level (above 15). The results are presented in Appendix C, Table 
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C1. All average absolute difference scores were well below 0.1 (ranging from 

0.00 to 0.03), indicating good model fit for the Impact! items. Second, the local 

independence of the items based on the association between two consecutive 

items was calculated. The results can be seen in Appendix C, Table C2. For all 

item pairs, the observed and expected values were approximately equal. In 

this investigation, the average absolute differences between the observed and 

expected values were also below 0.1 (ranging from 0.01 to 0.06), which is again 

an indication of good model fit for the Impact! items. In the third investigation, 

the observed and expected average scores for the two administration formats 

(paper-based and digital-based) were calculated (see Appendix C, Table C3 for 

the results). There was no differential item functioning between the two modes 

of administration, as the average absolute difference scores were all below 0.1 

(ranging from 0.03 to 0.09). This also supports the good model fit of the Impact! 

items. 

All three investigations gave positive results regarding the model fit of 

the Impact! items. Considering this evaluation of the construct validity in a 

statistical manner, there is statistical support for the construct validity of the 

Impact! questionnaire. All items reflect one construct (hypothesized as teaching 

quality). 

2.5.2 Reliability

Global reliability
The reliability coefficient for the estimation of teaching quality with an average 

of 19.07 students per class and 6.81 time points was .895. The parameter 

estimates of the model variances are provided in Table 2.2. The results of the 

g-study showed that 35.6% of the total variance was explained by differences 

between teachers, 24.4% of the total variance was explained by differences 

between students, and 12.7% by differences between time points. The 

interaction of different teachers and measurement moments explained 8.7% of 

the total variance. The proportion of unexplained variance was 18.7%.
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Table 2.2
Estimates of the variance components of the GT model

Parameter Estimate Standard  Deviation Median

  σ  j  
2  1.000* - 1.000

  σ  t  
2  0.368 0.056 0.362

  σ  i |  j  
2   0.275 0.029 0.273

  σ  jt  
2  0.423 0.053 0.421

  σ  it |  j  
2   0.411 0.050 0.407

*The main effect of the teacher was set to 1 to identify the model.

It was expected that most of the differences between scores from students 

would be explained by differences between teachers, because teachers differ 

in teaching quality (van de Grift, 2007, 2010). Furthermore, differences between 

students explained a lot of the total variance. Students may have a different 

perception of the quality of a particular teacher’s teaching, as the perceptions 

might be mediated by, for instance, their general impressions of the teacher, 

teacher and student gender, cultural backgrounds, or the student’s level of 

performance in the subject taught by the teacher (den Brok et al., 2005; Levy et 

al., 1992; Levy et al., 1997; Rowley, 2003).

Figure 2.1
Reliability estimates for different numbers of students (N) and measurements.
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The results of the d-study are visualized in Figure 2.1. As can be seen in the 

graph, a specific number of students and measurement moments is necessary 

to obtain a reliable picture of a teacher’s teaching quality. The three lines run 

almost parallel, indicating that the number of students had little effect on the 

reliability of the scores. To measure teaching quality with a reliability estimate 

of at least .80 (which is considered the minimum for making high-stakes 

decisions; COTAN, 2010) at least three measurements are needed. The graph 

starts plateauing from three measurement points on, showing that further 

increase beyond three measurements has less effect on reliability. 

Local reliability
Table 2.3 shows the discrimination (Table 2.3 shows the discrimination ( -value) and location (ka -value) and location ( kd -value) parameters 

of the items (k refers to the item numbers in Appendix A). It also presents the 

item information values (which are a function of the (which are a function of the -value and the ka -value and the kd -value) 

at five distinct points on the teacher latent scale (the distribution of teaching 

quality scores), namely at q = 0.0 (the average of all teachers), and for 0.5 and 

1.0 standard deviations below and above the average. The higher the item 

information value, the higher the contribution of the item to the teacher scale. 

Table 2.3
Parameters and information values of the items

Item parameters Item Information Values

K(which are a function of the -value and the ka kd Ѳ = -1.00 Ѳ = -0.50 Ѳ = 0.00 Ѳ = 0.50 Ѳ = 1.00

1 1.64 -0.41 0.79 0.75 0.75 0.79 0.72

2 2.40 -0.62 1.56 1.30 1.31 1.56 1.15

3 1.99 -0.04 1.05 0.98 0.89 1.00 1.04

4 1.95 0.43 0.88 1.12 1.11 1.11 1.11

5 1.33 0.55 0.47 0.58 0.63 0.63 0.62

6 2.33 -0.61 1.56 1.31 1.32 1.56 1.14

7 1.86 -0.04 0.96 0.96 0.90 0.97 0.94

8 1.78 -0.69 0.81 0.73 0.77 0.84 0.73

9 2.16 -0.41 1.30 1.23 1.20 1.31 1.05

10 1.73 -0.40 0.89 0.89 0.89 0.90 0.75

11 1.62 -0.76 0.73 0.67 0.72 0.77 0.67

12 2.16 0.09 1.19 1.24 1.08 1.20 1.24

13 1.11 -0.32 0.46 0.49 0.49 0.45 0.38

14 1.11 0.97 0.22 0.34 0.49 0.60 0.63

15 1.77 -0.72 0.89 0.84 0.87 0.89 0.71
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As far as the content of the items is concerned, the results are quite plausible. 

Item 2 (“The teacher explained the subject matter in such a way that I 

understood it well”), for example, contributed strongly to the scale (the item 

information values were 1.56, 1.30, 1.31, 1.56, and 1.15 respectively). It makes sense 

that this item reflects teaching quality well from a student perspective. This also 

applies to the aspect of teaching quality addressed by the item asking “If I did 

not understand the subject matter, the teacher made sure I understood it” (item 

6). Item 6 had the highest contribution to the scale at all five reported points 

(the item information values were 1.56, 1.31, 1.32, 1.56, and 1.14, respectively).

Formative assessment (checking for students’ understanding; item 4) 

contributed highly to the construct of teaching quality (the item information 

values were 0.88, 1.12, 1.11, 1.11, and 1.11, respectively); however, teachers in general 

hardly ever did this in their lesson, according to students (it was hard for 

teachers to receive a high score on this item). Either teachers indeed did not 

show this skill in the lesson or students did not notice teacher behaviour related 

to this skill. This also applies to item 5 (“The teacher asked questions about the 

subject matter, which made me think”) and item 12 (“The teacher ensured my 

active participation in the lesson”). Remarkably, item 14 contributed little to the 

teaching quality scale (the item information values were 0.22, 0.34, 0.49, 0.60, 

and 0.63, respectively). According to students, teachers rarely summarized 

what was learned at the end of the lesson (item 14), as it was very hard for 

teachers to receive a high score on this item (it had the highest 
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0.97). Teachers might routinely forget to do this, or not know or acknowledge 

the relevance of summarizing. As summarizing what was learned at the end of 

the lesson was found to be a characteristic of effective teaching in our literature 

review, and because the item fit well in the model used for the analyses (see 

the average absolute differences in Appendix C, in tables C1, C2 and C3), in our 

opinion this item should remain in the questionnaire. Leaving this item in the 

Impact! questionnaire might make teachers more aware of the relevance of 

summarizing a lesson, and see it as point of improvement.

The discrimination parameters of the items ranged from 1.11 to 2.40. This 

means that students could make a clear distinction between the different 

dimensions of teaching quality (which is also referred to as discriminant validity; 

Fauth et al., 2014) measured by means of the Impact! tool. This result is in line 

with the findings from other studies on student perception questionnaires, for 

example, the studies by Kunter and Baumert (2006), Fauth et al. (2014) and van 

der Scheer et al. (2019).
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The total test information coefficient of a certain teacher’s teaching 

quality score is the sum over the item information values. For instance, for Ѳ 

= 0.0, the total test information at that point is 13.40, with a standard error of 

0.27. To interpret these numbers, the variance of the teachers’ latent variable 

was set equal to 1.00, so that 0.273 is the standard error on a standard normal 

scale. Given the square of the standard error (0.2732 = 0.075), the coefficient of 

the local reliability for the Impact! questionnaire can be computed as 1 – 0.075 = 

0.925. Figures 2.2a and 2.2b give the total test information values and standard 

error over the range -2.0 < Ѳ < 2.0. 

Figure 2.2a

Total test information as a function of  Ѳ

Figure 2.2b
Standard errors as a function of Ѳ
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As can be seen in Figure 2.2b, the standard errors are larger towards the 

extremes of the Ѳ-scale (the teaching quality scale), so the average teaching 

quality (0) was measured with much more precision than lower or higher 

teaching quality. The standard errors are almost uniform in the middle of the 

scale. However, the information function (Figure 2.2a) is not single-peaked. 

This is typical for tests with polytomously-scored items (more than two answer 

options). Item information would indeed become a single-peaked function 

when the number of items approached infinity. 

2.6 CONCLUSION, DISCUSSION, AND RECOMMENDATIONS 
FOR FUTURE RESEARCH

2.6.1 Conclusion
In this study, the construct validity and reliability of the Impact! tool, a feedback 

system through which students rate the quality of their teachers’ instruction at 

the end of a lesson, were investigated. 

To assess the construct validity of the Impact! questionnaire and thereby 

answer our first research question, we utilized a thorough method, including 

a literature study, a review of student perception questionnaires, input from 

experts in the educational sciences, an extensive process of discussing and 

reformulating draft versions of the questionnaire items and a pilot of the 

items among teachers and students. The construct validity of the Impact! 

questionnaire was investigated by examining the model fit of a combined IRT 

and GT model, based on Impact! scores. In all three investigations of the model 

fit of the combined model, the average absolute difference scores of the items 

were below 0.1, meaning that all items contributed well to a single underlying 

unidimensional construct (Glas, 2016). 

The results regarding the second research question, centred on assessing 

the reliability of the measure, showed that students’ Impact! ratings may serve 

as reliable measurements of teaching quality, as the global reliability coefficient 

was equal to 0.895. To obtain highly reliable scores with the Impact! tool (> 0.8), 

at least three measurements are needed (see Figure 2.1). Most of the variance in 

scores for teaching quality from students is explained by differences between 

teachers (35.6%), followed by differences between students’ opinions of teaching 

quality (24.4%). It is worth noting explicitly that these are potential confounds, 

and represent a limitation of the scale. The reliability of the questionnaire at the 

item level was also satisfactory, as the local reliability coefficient of the total test 

was very high (0.925). This coefficient was based on all discrimination (

Figure 2.1 
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content of the items, results are quite plausible. For example, the local reliability of 

item 2 (“The teacher explained the subject matter in such a way that I understood 

it well’) was high. It makes sense that this item reflects teaching quality from a 

student perspective well. 

Students were also able to discriminate well between the Impact! items 

(high discriminant validity), in that the discrimination parameters were all high. 

This is in line with the results from other recent studies in which support was 

found for the discriminant validity of student perceptions of teaching quality, 

for example, research done by Kunter and Baumert (2006), Fauth et al. (2014), 

Kane et al. (2010), and van der Scheer et al. (2019).

2.6.2 Discussion and recommendations for future research
The results of the current study support the construct validity of the Impact! 

questionnaire. The model with one underlying construct (hypothesized to be 

teaching quality based on the literature review) was tested and good fit was 

found for a model containing all items. However, teaching is a complex activity 

and includes multiple dimensions, which could also be modelled as multiple 

constructs (Feldman, 1997; Marsh & Roche, 1997; Roche & Marsh, 2000; Sammons 

et al., 1995). An example is the ICALT questionnaire (Maulana et al., 2015; van 

der Lans et al., 2015), in which six aspects of teaching quality are distinguished. 

Kyriakides and Creemers (2016), Fauth et al. (2014) and Praetorius et al. (2018) 

distinguished three generic aspects of teaching quality. In these examples, more 

than one aspect of teaching quality was modelled as a separate construct. So, 

how can we then interpret the construct validity results of the current study? 

We found that the expected scores of the model with one construct fit the 

observed scores well. We could have used a model with multiple aspects of 

teaching quality; however, the model would then have been less parsimonious, 

which leads to more unexplained variance. So, for the present purpose, that is, 

to investigate the reliability of the measurements, and to determine whether 

some principal component underlying the responses could support validity, a 

unidimensional model proved sufficient.

Scores from students evaluating teaching quality vary. It is reasonable that 

36.6% of the variance is explained by differences between teachers, because 

students might perceive differences in the quality of teachers’ teaching. However, 

students could also rate teachers differently based on teachers’ gender, teaching 

experiences, age, or because some teachers are more popular. Furthermore, 

24.4% of the variance in the scores was explained by differences in student 

characteristics, for example students’ gender, performance level, or age. In future 
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research, it might be interesting to investigate the effect of factors that influence 

students’ scoring. 

In addition to this, we do not yet know the extent to which students’ Impact! 

scores depend on their own learning performance. If students rate their teacher’s 

instruction high for teaching quality, do they perform well in that subject (and 

the other way around)? Does that mean that the quality of teachers’ instruction 

is actually high, or that the students are good in that subject, for example?

The research questions were answered with data from ninth graders in 

the context of Dutch mathematics lessons and for a specific timeframe during 

the school year (December to March). As we do not know whether the results of 

this study can be generalized to students in lower and higher grades, to other 

educational levels (e.g., to primary school), to other subjects and to other parts 

of the school year, it is worth answering the research questions for such other 

contexts as well.

The results of the current study show that, with the Impact! tool, at least 

three measurements with at least five students are needed to obtain reliable 

scores about teaching quality. This is in line with findings from Hill et al. (2012), 

who found that at least three raters and three measurement moments were 

sufficient to reliably measure the quality of teachers’ instruction (by means of 

classroom observations). From a practical point of view, it is easier to collect data 

from five students than from a whole class. However, some groups of students 

might then be underrepresented, such as, poorer performing students or, in 

case of a digital feedback system, students without a digital device. If the whole 

class completes the Impact! Questionnaire, information about teaching quality 

can be obtained that is more comprehensive.

Regarding the concurrent validity of the students’ Impact! scores (whether 

the scores correlate with other scores; Messick, 1995), it was found that the 

correlation between the Impact! scores given by external raters and the ones 

given by students differed (Dobbelaer, 2019; Dobbelaer et al., submitted). There 

was no statistically significant correlation between the scores given by external 

raters and the scores given by teachers, and between the scores given by students 

and the ones given by the teachers. Other studies into the concurrent validity of 

student perceptions of teaching quality (e.g., Clausen, 2002; De Jong & Westerhof, 

2001; Kunter & Baumert, 2006) showed similar results. The MET-project (2012) 

showed that a combination of student and observer ratings of teaching quality 

and previous student performance best predict future teacher performance in 

terms of student performance. So, both process and product/output factors are 

important for measuring teacher effectiveness (Cantrell & Kane, 2013). It might 
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be interesting to investigate whether the Impact! tool scores for teaching quality 

in combination with other teaching quality measures provide the best picture of 

teaching quality.

The present study provides valuable information about the construct 

validity and reliability of the Impact! tool for measuring student perceptions of 

teaching quality. Because the questionnaire needed to be short (for teachers 

as well as for students), several characteristics of effective teaching were 

measured globally. Therefore, one may argue that Impact! has its greatest value 

as a quick scan that provides a first, global impression of the quality of teachers’ 

teaching. It would be excellent if additional questionnaires could be developed 

and added to the Impact! tool that will enable teachers to obtain more detailed 

information on one or more specific characteristics of effective teaching; for 

example, if a teacher does not score high on the classroom management or 

clear instruction items of the Impact! tool. The development of such in-depth 

questionnaires is an interesting topic for future research.
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Factors associated with differences in digitally measured 

student perceptions of teaching quality 

Abstract
Modern digital technologies enable the efficient collection and processing of 
student perceptions of teaching quality. However, students’ ratings could be 

confounded by student, teacher, and classroom characteristics. We investigated 
students’ ratings of 26 teachers who used the digital tool Impact! in their 

mathematics lessons with 14- and 15-year-old students (n = 717). A Bayesian item 
response theory (IRT) model approach was used to model potential associations. 

High-performing students on average rated their teacher higher than low- and 
middle-performing students. More likeable and more experienced teachers 

received higher ratings from their students, and the higher the class’s average 
math grade, the higher the students rated their teachers. Other variables 

investigated in this study (e.g., student and teacher gender, class size) were not 
associated with student perceptions of teaching quality. Both related and unrelated 

factors are discussed. Some implications of the findings for practice, limitations of 
the study, and suggestions for further research are presented. 

Modified version of: Bijlsma, H. J. E., Glas, C. A. W., & Visscher, A. J. (2021). 
Factors associated with differences in digitally measured student perceptions 

of teaching quality. School Effectiveness and School Improvement. DOI: 
10.1080/09243453.2021.2023584
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3.1 INTRODUCTION 
Student perceptions of teaching quality have become increasingly prominent 

in teacher evaluations (e.g., Ferguson, 2012; Gärtner, 2014; van der Lans et al., 

2015) The perspective of the target group in teaching, the students, can give 

valuable information about the quality of a lesson (Kane & Staiger, 2012), for 

example, for assessment, research, and improvement purposes (Mislevy, 2013). 

If the results are provided to teachers as feedback, teachers can obtain insights 

into the strengths and weaknesses of their lessons according to their students. 

They can use this feedback to improve their professional competences and the 

quality of their teaching (Fraser, 2007; Gärtner, 2014). 

Compared to other evaluation methods such as classroom observations, 

using student perceptions is an efficient (less time-consuming and less 

expensive) way to collect information about teaching quality (Donahue, 1994; 

Fauth et al., 2014; Peterson et al., 2000). Moreover, modern technologies enable 

the efficient processing of student perceptions of teaching quality. After 

collecting real-time digital survey feedback, teachers can immediately see 

the results in their web-based environment and can use this information to 

improve the quality of their future lessons. 

Such student ratings can be confounded by student, teacher, and 

classroom characteristics (den Brok, Bergen, et al., 2006; Levy et al., 1997); 

however, it is not yet clear to what extent such confounding variables are 

associated with student ratings collected using a real-time digital feedback 

tool. Differences between students in their ratings are not undesirable per 

se, because ratings do reflect a student’s personal perspectives on teaching 

quality, and students do differ (Kenny, 2004; Marsh, 2007). For instance, one 

cannot tell a low-performing girl in a classroom who is rating the quality of her 

teacher’s teaching that her ratings should actually be higher because they are 

influenced by her own level of performance or her gender. 

Although most potentially related factors at the student, teacher, and 

classroom levels are not malleable, knowing what factors are associated with 

differences in student perceptions of teaching quality might be helpful in 

interpreting student ratings, for example, by researchers (when they study 

the effects of educational interventions by means of student perceptions of 

teaching quality), by supervisors and school leaders (if they need to make high- 

or low-stakes personnel decisions), and by teachers (when using the student 

ratings for teacher reflection and development). Moreover, research on the 

correlations between student perceptions of teaching quality and student 

background characteristics (e.g., their level of performance) could give insight 
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into the effect of students’ bias on their learning. It could be that even if high 

student teaching quality ratings are biased, the bias could work favourably on 

students’ learning and engagement. 

Research on the factors associated with differences in student perceptions 

of teaching quality so far is limited, in our opinion, as these studies have usually 

included one or two aspects of teaching (e.g., teachers’ interpersonal behaviour) 

instead of measuring the associations of a variety of factors with differences in 

perceived teaching quality as a whole (Dart et al., 1999; Pianta & Nimetz, 1989; 

Waxman & Huang, 1998). What makes this study unique is thus that it measures 

teaching quality more comprehensively than previous studies that focused 

more on specific features of the learning environment. The same applies to 

the study of potentially confounding factors. In the educational sciences, these 

variables had so far been studied only to a limited extent. Moreover, in this study 

student perceptions were collected in a digital way, which is quite new. This 

study thereby helps advance our thinking about the applicability of studying 

teaching quality by means of student perceptions in these three ways. 

In this study, characteristics at the student, the teacher, and classroom 

levels were investigated that are potentially associated with differences in 

student ratings of teaching quality as measured by means of a digital feedback 

tool. The results will also be discussed considering the applicability of the 

findings beyond this tool. The following research question is answered: What 

factors are related to differences in student perceptions of teaching quality as 

measured by means of a digital feedback tool? 

3.2 THEORETICAL FRAMEWORK 
In this theoretical framework, an explanation for differences in perceptions of 

teaching quality between students is given, based on the PERSON (personality, 

error, residual, stereotype, opinion, and norm) model developed by Kenny 

(1994, 2004) and Kenny et al. (1994). Then, factors potentially associated with 

differences in student perceptions of teaching quality are discussed. 

A precondition for investigating variables that are related to different 

perceptions of teaching quality is agreeing upon a definition of teaching quality. 

Complicating this matter is that teaching quality can be defined in a number 

of different ways (Balch, 2012). These can include teacher qualifications, teacher 

content knowledge, or actual teaching behaviours and added value generated 

by teachers (Balch, 2012; Roche & Marsh, 2000). Based on an extensive literature 

review and a review of student perception questionnaires (see also chapters 1 and 

2 of this dissertation), in this study, teaching quality is defined in terms of seven 
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characteristics of effective teaching: a supportive and positive classroom climate, 

well-organized and structured classroom management, clear instruction, 

adaptive instruction, the quality of teacher–student interactions, cognitive 

activation of students to promote deep learning, and formative assessment of 

student learning during the lesson. 

3.2.1 Differences in perceptions 
Student perceptions of teaching quality differ. But what is meant when we talk 

about factors that are linked with differences in student perceptions of teaching 

quality? To explain this, the PERSON model developed by Kenny (1994, 2004) 

and Kenny et al. (1994) is discussed here. This model distinguishes between 

six sources on the basis of which perceptions (e.g., by students) of a target 

(e.g., a teacher) are formed: personality, error, residual, stereotype, opinion, 

and norm (PERSON). Three of these sources refer to shared assumptions: (1) 

stereotype: the physical appearance of the target; (2) personality: how the 

target is generally seen by others; (3) norm: the shared, unique meaning that 

perceivers give to a specific target. The other three sources refer to private 

interpretations: (4) residual: idiosyncratic or personal stereotype concerning 

the target; (5) opinion: the unique view that the perceiver has of the target; (6) 

error: a judgment of behaviour that is not shared with other perceivers and 

not correlated with the judgment of other target behaviour. Considering these 

sources on which perceptions are based, it is not surprising that students’ 

individual perceptions of teaching quality differ. For instance, teachers differ 

in their physical appearance and personality, so students are likely to perceive 

the quality of the teaching of two (or more) different teachers differently. 

Students also have different personal characteristics (e.g., their gender and 

level of academic performance) and opinions (e.g., values and norms), which 

can make students in one and the same class more likely to rate the quality of 

their teachers’ teaching differently. 

Insight into the extent to which differences in student ratings are related to 

such factors is important for evaluating the ratings students give and to avoid 

any incorrect conclusions. For example, the average teaching quality score can 

be lower in a class with many low-performing students without the teaching 

quality actually being lower. Or female teachers might receive significantly 

lower ratings from male students, even though they are doing as good a job as 

male teachers do. One should therefore interpret students’ ratings carefully, and 

not just take them to be accurate. 
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3.2.2 Variables related to differences in student perceptions of 
teaching quality 
Studies of differences in student perceptions have been conducted quite often 

in research into interpersonal teacher behaviour (e.g., den Brok, Brekelmans et 

al., 2006; Levy et al., 2003). These studies have pointed to a number of variables 

at the student, teacher, or classroom level that are potentially linked with 

differences in student perceptions of teaching quality. 

At the student level, research on gender-related perceptions of 

interpersonal teacher behaviour showed that teachers at both the primary and 

secondary school levels were viewed significantly differently by girls and by 

boys (Brophy, 1985; den Brok et al., 2005; Levy et al., 2003; Woolfolk, 2001). For 

example, girls reported receiving less attention and reinforcement from some 

teachers than boys. However, gender interacts with a number of other variables, 

such as students’ subject preferences (Baker & Leary, 1995; Jones & Kirk, 1990), 

ethnicity or culturally related gender role definitions (Timm, 1999; Worthington, 

2002), and students’ level of academic performance (Brophy & Good, 1986; Goh 

& Fraser, 1995; Levy et al., 2003). There is also a relationship between student 

ethnicity and their perception of teacher communication patterns (Levy et al., 

2003). For example, in some religious cultures, women have a different status 

from men, which might influence boys’ perceptions of their female teachers. 

Research on student perceptions of teacher support by Atlay et al. (2019) 

found that students’ prior achievement and socioeconomic backgrounds 

are related to their perceptions of teacher support: Students with high prior 

achievement perceive teacher support more positively, while students from 

high socioeconomic backgrounds perceive teacher support more negatively 

(no moderation effects were found between the variables). Student age was 

also found to be related to student perceptions of teacher quality, as older 

students perceived their teachers as more strict and noted more teacher 

dominance than their younger peers (Levy et al., 1997). A similar association 

was found in Levy et al. (2003); however, in another study by Levy et al. (1992), 

students’ age was unrelated to their perception of teaching quality. Den Brok et 

al. (2003) suggested that other factors could be relevant in clarifying the nature 

of student perceptions, such as student motivation and intelligence. 

In a similar vein, research conducted on university students’ evaluations 

of teaching quality, (e.g., Marsh, 2007; Marsh & Roche, 1997; Roche & Marsh, 

2000) showed that ratings of teaching quality were associated with students’ 

(prior) subject interest, their grades and effort, the difficulty of the courses, 

class size, and teacher and student gender. Another study in higher education 
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by Dev and Qayyum (2017) concluded that gender, age, students’ grades, and 

teachers’ nationalities were related to students’ evaluations of their teachers 

(older, high-performing boys rated teachers from their own nationality higher). 

However, it is difficult to compare research conducted in university lecture halls 

with studies conducted in secondary or primary education, due to differences 

in the educational contexts (e.g., class sizes, student participation, teachers’ 

instruction, “distance” between students and teachers, and speed of the 

lecture/lesson; Boyer, 1983). 

Considering the PERSON sources described earlier, factors at the student 

level refer to a private interpretation, as a judgment of observed behaviour 

might not be shared with other perceivers. Relevant factors at the teacher level 

refer to shared interpretations of the characteristics of a specific target. An 

example is a teacher’s teaching experience. 

Levy et al. (1992) found that teaching experience was associated with 

significant differences in student ratings of teachers’ communication styles. 

The more teaching experience a teacher had, the more dominant and stricter a 

teacher was, according to students. Other studies found that more experienced 

teachers received higher ratings from their students (Day et al., 2008; Kini & 

Podolsky, 2016; Leigh, 2010; Rowley, 2003). Gärtner (2014) studied effects of 

teacher popularity (likeability) on student perceptions of teaching quality and 

found that the more popular the teacher is according to their students, the 

higher students’ ratings were of the quality of their teaching. This relationship 

was also addressed by Fauth et al. (2014), Goe et al. (2008), and Donahue (1994). 

Other studies revealed that students’ views of teacher communication styles 

are influenced by their cultural background (den Brok et al., 2002; den Brok et 

al., 2003).

As far as classroom-level factors are concerned, class size also might be 

related to students’ perceptions of teaching quality. In the study by Levy 

et al. (2003), it appeared that class size was negatively related to students’ 

perceptions of teacher proximity, but not related to their perceptions of 

teacher influence. One explanation for this could be that teachers have more 

difficulty with classroom management in large classes (Blatchford & Russell, 

2019). A feedback characteristic at the classroom level that could be related to 

differences in students’ perception of teaching quality is whether the ratings 

were collected in the morning or in the afternoon. This might affect students’ 

general “feeling” about a lesson, due to tiredness or cognitive overload at the 

end of a school day (Wile & Shouppe, 2011). 
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Figure 3.1
Factors potentially related to differences in student perceptions of teaching quality 
included in this study

Based on these findings from the literature, the student-level variables 

included in this study are student gender and level of academic performance 

(low, middle, or high). These variables refer to the private interpretations of 

the PERSON model. At the teacher and classroom levels referring to shared 

assumptions, the following variables were included: teacher gender, age, 

likeability, initial teaching quality rating, teaching experience, class size, the 

average mathematics grade for a class, the ethnic makeup of the class, and 

whether the student feedback was collected in the morning or in the afternoon 

(see Figure 3.1). 

3.3 METHOD 

3.3.1 Participants 
In total, 26 Dutch mathematics teachers (58.3% male) with an average age of 

41.1 years (SD = 10.8) and on average 12.7 years of teaching experience (SD = 8.9), 

and 717 students (48.5% boys; all 14 or 15 years old) were included in the study. 

In the Netherlands, 14- or 15-year-olds are in their ninth grade of secondary 
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education. Classes normally consist of 25 to 28 students. Mathematics is one of 

the main subjects in Dutch secondary schools. All teachers were participating 

in an intervention study (see chapter 4 of this dissertation) in which the Impact! 

tool was used to collect data about the quality of teachers’ teaching. 

3.3.2 Impact! instrument 
The Impact! tool was originally developed for use by secondary school teachers, 

who could digitally collect student perceptions of teaching quality right after a 

lesson. Teachers could use the data obtained as feedback to improve the quality 

of their teaching in follow-up lessons. A company developed the technical 

part of the Impact! tool, based on the specifications developed by the author 

of this dissertation and colleagues. Impact!’s construct validity and reliability 

were investigated (see chapter 2 of this dissertation) using a combined item 

response theory (IRT) and generalizability theory (GT) model. The correlations 

between the characteristics of effective teaching were high (> 0.9), and results 

showed good model fit with teaching quality as a unidimensional construct. 

The reliability of the Impact! questionnaire was high, .895 (with an average of 

19.07 students per classroom and 6.81 time points at which Impact! was used 

to measure teaching quality). The tool is now available for primary, secondary, 

and higher education and mainly used for teacher development and research 

purposes. The tool is sold by a company. 

3.3.3 Measures 
The Impact! questionnaire was developed in a thorough way; the items were 

designed based on a literature review of student perception questionnaires and 

a review of teacher effectiveness research, input from experts in the educational 

sciences, extensive discussions about draft versions of the questionnaire, 

and a pilot with teachers and students. The questionnaire reflects teaching 

characteristics that have been found to be effective for student learning: 

a supportive and positive classroom, organized and structured classroom 

management, clear instruction, good quality teacher–student interaction, 

cognitive activation of students for deep learning, adaptive instruction, and the 

formative assessment of students’ learning. 

During a period of 4 months in the 2016–2017 school year, the teachers and 

their students used the Impact! tool at the end of a number of math lessons 

chosen by the teachers. In this way, student perceptions of the quality of their 

mathematics teachers’ teaching were collected. The number of measurement 

occasions differed between teachers, ranging from 3 to 17, with an average of 7. 
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We kept track of how many times the tool was used and labelled the results as 

belonging to Time Point 1, Time Point 2, and so forth. 

The Impact! items can be found in Appendix A. Items 1 to 15 are answered 

on a 4-point Likert scale (0 = totally disagree; 1 = disagree; 2 = agree; 3 = totally 

agree). Item 16 is an open-ended question, where students can enter their 

answers (the answers to this question were not used in this study). In Items 6, 

8, and 11, an extra option, not applicable, was included, because these items do 

not apply to every lesson. 

The items from the Impact! questionnaire were originally scored 0, 1, 2, or 3. 

However, the lowest answer category was used too rarely, which had a negative 

effect on the stability of the analyses. Therefore, the two lowest categories were 

combined into one category in the analyses, so the scores became 0, 1, and 2. The 

extra answer option not applicable was registered as “missing value”. The data 

have a multilevel structure pertaining to teachers, students, and time points 

(students’ responses were nested within teachers and collected at different 

time points). 

3.3.4 Variables at the student, teacher, and classroom levels 
Table 3.1 presents an overview of all variables included in the analysis at 

the student, classroom, and teacher levels. Except for the timing of the 

questionnaire administration (morning/afternoon), which was collected 

automatically by means of the digital Impact! tool, data were collected by 

means of the paper-based questionnaires administered prior to the start of the 

study. 

3.3.5 Analyses 
To answer the research question, a combined item response theory (IRT) 

and generalizability theory (GT) model was developed. This type of analysis, 

introduced by Fox and Glas (2001, 2003), provides a theoretically well-founded 

framework for educational measurements. It has become the standard 

statistical tool for supporting the construction of instruments, and for evaluating 

test bias and differential item functioning (e.g., Lord, 1980). The methodology 

is also used in evaluations of high-stakes tests and examinations, for instance, 

in large-scale international educational surveys, such as the Programme 

for International Student Assessment (PISA), the Trends in International 

Mathematics and Science Study (TIMSS), the Progress in International Reading 

Literacy Study (PIRLS), the International Computer and Information Literacy 

Study (ICILS), and the Programme for the International Assessment of Adult 
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Table 3.1
Overview of the variables included in the analyses

Level Variable Response format Score
Student-level Gender Boy/girl Dummy coded (0/1)

Level of 
academic 
performance

Average mathematics grade 
per student at the beginning 
of the research period 
(provided by the teacher, 
range from 1 to 10 according 
to the Dutch grading system)

Dummy coded (0/1/2)
Low-performing group: 1.0 to 
5.9; Middle-performing group: 
6.0 to 7.4; High-performing 
group: 7.5 to 10.0 

Teacher-level Gender Male/female Dummy coded (0/1)

Age In years Years

Likability  “I like my teacher very 
much”, one item in the 
paper-based questionnaire 
using a 4-point Likert scale

Average class score
Items scored on a 4-point 
Likert scale 

Teaching 
experience

In years Years

Initial teaching 
quality

Responses to reformulated 
items of the Impact! 
Questionnaire (about the 
quality of teachers’ teaching 
in general), using a 4-point 
Likert scale

Average class score
Items scored on a 4-point 
Likert scale 

Class-level Timing Before noon/after noon Dummy coded (0/1)

Class size Number of students in class Number of students

Average grade The teacher was asked for 
the students’ mathematics 
grades.

Average mathematics grade 
for the class at the beginning 
of the research period

Ethnic diversity The country where students 
were born (answer options 
were The Netherlands, 
Turkey, Suriname, Morocco, 
Indonesia, Serbia, Germany, 
Poland, other)

Number of different 
ethnicities represented in the 
class.

Competencies (PIAAC; see Rutkowski et al., 2014). In the following sections, the 

two models are described. 

3.3.6 The item response theory model
Item response theory (IRT; Lord 1980) was used to model the students’ 

responses to the Impact! questionnaire. All items (k = 15) are associated with a 

unidimensional latent variable that is theorized to be the quality of a teacher’s 

teaching. The model used is what is called the generalized partial credit 

model (GPCM, Muraki, 1992). A response to item k in category m (m = 0, 1, or 2) 

pertaining to a teacher j, by a student i, at time point t, is denoted by 

Item response theory (IRT; Lord 1980) was used to model the students’ responses to the Impact! 

questionnaire. All items (k = 15) are associated with a unidimensional latent variable that is 

theorized to be the quality of a teacher’s teaching. The model used is what is called the 

generalized partial credit model (GPCM, Muraki, 1992). A response to item k in category m (m 

= 0, 1, or 2) pertaining to a teacher j, by a student i, at time point t, is denoted by 𝑈𝑈!"#$ = 𝑚𝑚. 

The probability of the response is given by:  

 

 𝑝𝑝(𝑈𝑈!"#$ = 𝑚𝑚|𝜃𝜃!"#) =
%&'()*!+"#$,-!%)

/0∑ %&'(2*!+"#$,-!&)&
 ,      (1) 

. 
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The interpretation and the distribution of these random effects are given 

in Table 3.2. Note that the variance attributed to teachers is set equal to 1.0. This 

is done to identify the model. All other variance components are relative to the 

teacher variance and, therefore, this model identification does not influence the 

outcomes of the evaluation of hypotheses. Identifying the model by assuming 

that one of the latent variable distributions has a standard normal distribution 

is common in IRT modelling.

Table 3.2
Generalizability theory model: parameters, interpretation and distributions

Parameter Interpretation Distribution

Table 3.2 

Generalizability theory model: parameters, interpretation and distributions 

Parameter Interpretation Distribution 

𝜃𝜃"          main effect teacher ~𝑁𝑁(0,1)
𝜔𝜔#          growth coefficient ~𝑁𝑁(0, 𝜎𝜎#4)
𝛿𝛿"#          interaction teachers and time points ~𝑁𝑁(0, 𝜎𝜎"#4

𝜏𝜏!|"          effect students nested within teachers ~𝑁𝑁50, 𝜎𝜎!|"4 6

𝜀𝜀5𝑖𝑖6𝑗𝑗7#          residual students and time points ~𝑁𝑁 90, 𝜎𝜎5𝑖𝑖6𝑗𝑗7#
4 :

𝜀𝜀!"#          residual ~𝑁𝑁50, 𝜎𝜎!"#4 6

 

 

 

main effect teacher

growth coefficient

interaction teachers and time points

effect students nested within teachers

residual students and time points

residual
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To study the associations of potentially related factors at the student, classroom 

and teacher levels (see Table 3.2) with differences in the student Impact! ratings, 

the effects of these factors were separately added to equation 2. For example, 

the main effect of student gender, teacher gender and the interaction effect is 

given by:
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The interpretation and the distribution of these random effects from equation 

3 are given in Table 3.3. It was decided to eliminate variables that did not 

significantly correlate with the dependent variable (bottom-up) instead of 

adding all possible variables into the model and then removing the ones that 

do not correlate (top-down). This bottom-up approach resulted in adding 

several variables that are possibly related to the dependent variable, based on 

the theoretical framework of this study.

Table 3.3
Generalizability theory model with main effects of student and teacher gender and the 
interaction between those two: parameters, interpretation and distributions

Parameter Interpretation Distribution

3.3.8 Estimation method
The combined models were estimated in a Bayesian framework using 

OpenBUGS (Lunn et al., 2009). The reason for this choice rather than traditional 

standard software for latent variable modelling is that Open Bugs allows its 

Table 3.3 

Generalizability theory model with main effects of student and teacher 

gender and the interaction between those two: parameters, interpretation 

and distributions 

Parameter Interpretation Distribution 

𝜃𝜃"          main effect teacher ~𝑁𝑁(0,1)
𝜔𝜔#          growth coefficient ~𝑁𝑁(0, 𝜎𝜎#4)
𝛿𝛿"#          interaction teachers and time points ~𝑁𝑁(0, 𝜎𝜎"#4

𝜏𝜏!|"          effect students nested within teachers ~𝑁𝑁(0, 𝜎𝜎!|"4 )
𝜀𝜀(!|")#          interaction student effects and time points ~𝑁𝑁(0, 𝜎𝜎(!|")#4 )
𝜀𝜀!"#          residual ~𝑁𝑁(0, 𝜎𝜎!"#4 )
𝛽𝛽/          main effect gender teacher ~𝑁𝑁(0, 𝜎𝜎/4)
𝛽𝛽4          main effect gender student ~𝑁𝑁(0, 𝜎𝜎44)
𝛽𝛽/4          interaction genders teacher and student ~𝑁𝑁(0, 𝜎𝜎/44 )
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users to completely specify their own model, taking all facets and levels into 

account. Estimation in OpenBUGS is done with a Markov chain Monte Carlo 

(MCMC) procedure. The script for the estimation of the overall model (without 

any added effects, equation 1) is provided in Appendix B. The MCMC sampling 

procedures in the application were run with over 24000 iterations for each of 

two chains. Each chain had a burn-in of 10000 iterations. These large numbers 

were chosen to ensure convergence and small estimation errors. The sampling 

procedures were checked for convergence by visual inspection of the trace 

plots, by comparing the estimates of the two chains and by checking whether 

the MCMC errors were acceptably small (< 5% of estimated standard deviation; 

Lunn et al., 2012).

3.3.9 Model comparisons
A more complex model proved to fit the data better than a simpler model. 

But at some point, adding more complexity destroys the interpretability and 

reliability of the analyses (Akaike, 1974). Therefore, the model fit was evaluated 

by using a methodology for the evaluation of model fit that condemns overly 

complex models.

The first model was the full model, where differences between students, 

teachers, measurement timings and interactions between these variance 

components were included. In the second model, the interaction between 

time and teachers was removed. Model three was a linear regression model, 

to analyse teachers’ growth curve over time. The models were compared with 

each other by calculating the deviance information criterion (DIC; Spiegelhalter 

et al., 2002) provided by the OpenBUGS software. The DIC is the sum of two 

components: the expected deviance, denoted by %a.%-'%>!>%8#(*-%=!>%*)'%>!K9! =!(*>!'<#-%!'0% .%*(6'9!:)&!'0%!*,+K%&!):!.(&(+%'%&$!#*!'0%!

+)>%6=!>%*)'%>!K9 2!D!6)<%&!"cW!8(6,%!#$!(*!#*>#-('#)*!):!K%''%&!+)>%6!:#'2!

;2?&K%80-$8&

I=N=<)W".0,)("23+&-$"#$)

(*(69$%$2!

;(K6%!I2N

W".0,)("23+&-$"#$)'$-#6)%;0)K1!

I"/%- QR)%1$%/&

J%G.(#1%

P%#(-$9&7"*&$'%&

#0A6%*&"7&

)(*(A%$%*8&.#&

$'%&A"/%-

, and twice the penalty for 

the number of parameters in the model, denoted by +)>%6=!>%*)'%>!K9 2!D!6)<%&!"cW!8(6,%!#$!(*!#*>#-('#)*!):!K%''%&!+)>%6!:#'2!

;2?&K%80-$8&

I=N=<)W".0,)("23+&-$"#$)

(*(69$%$2!

;(K6%!I2N

W".0,)("23+&-$"#$)'$-#6)%;0)K1!

I"/%- QR)%1$%/&

J%G.(#1%

P%#(-$9&7"*&$'%&

#0A6%*&"7&

)(*(A%$%*8&.#&

$'%&A"/%-

. A lower DIC value is an 

indication of better model fit. 

3.4 RESULTS 

3.4.1 Model comparisons 
Results of the model comparisons are given in Table 3.4. It can be seen that the 

full model has the best fit, as the DIC value is the lowest there. Therefore, this 

model was used for further analyses. 
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Table 3.4
Model comparisons using the DIC

Model Expected 
Deviance

Penalty for the number 
of parameters in the 
model

Deviance Information 
Criterion (DIC)

1. Full model 63.43 2.60 68.63

2. Excluding interaction 
between time and teachers 63.35 2.67 68.69

3. Linear growth model 73.31 2.72 78.75

3.4.2 Significant results 
Table 3.5 presents the regression coefficients, the standard deviation, and the 

95% confidence interval (or in Bayesian terms, the “credibility region”) of the 

intercepts and variance components of the models with statistically significant 

results. The intercepts show the direction and the magnitude of the significant 

effect. The variance components show how variance in the data can be 

explained. A statistically significant effect on students’ Impact! results can be 

found in the model with students’ level of performance, as the 0 does not lie 

in the 95% confidence interval (0.134–0.593). Beta2 is 0.361 (SD = 0.118), which 

means that high-performing students scored their teacher significantly higher 

than low-performing students did (the low-performing group is the reference 

group). Another statistically significant effect on students’ Impact! results was 

found in the model where teachers’ likeability was added as a covariate, as the 

0 did not lie in the 95% confidence interval (0.041–0.408). Beta1 = 0.217 (SD = 

0.087), which means that the more likeable teachers were, the higher ratings 

they received from their students. Teachers’ teaching experience and class’s 

average grade also showed a statistically significant association with students’ 

Impact! Results, such that more experienced teachers received higher ratings 

from their students than less experienced teachers did, and the higher 

the average grade of a class, the higher the students rated their teachers. 

Considering the variance components, it can be seen that in all models, the 

most variance was explained by differences between teachers (var.ij). This was 

to be expected, as teachers differ in the actual quality of their teaching (Berliner, 

2004; Fuller & Bown, 1975; Kini & Podolsky, 2016; van de Grift, 2007, 2010).

https://var.ij/
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Table 3.5
Regression coefficients, post standard deviation, and the 95% confidence interval of the 
variables’ intercept and variance components with a significant effect

Variable Regression                     
Coefficient

Standard 
deviation

Lower 
limit

Median Upper 
limit

Students’ level of 
performance

Beta1 0.155 0.088 -0.021 0.157 0.322

Beta2 0.361* 0.118 0.134 0.358 0.593

Var.t 0.363 0.054 0.271 0.359 0.482

Var.jt 0.256 0.028 0.206 0.254 0.316

Var.ij 0.742 0.089 0.565 0.744 0.910

Var.ijt 0.586 0.069 0.447 0.588 0.709

Reference group = low-performing students
Beta1 = middle-performing students
Beta2 – high-performing students

Teachers’ likability Beta1 0.217* 0.087 0.041 0.220 0.408

Var.t 0.367 0.055 0.275 0.361 0.488

Var.jt 0.254 0.028 0.205 0.251 0.313

Var.ij 0.722 0.088 0.587 0.710 0.928

Var.ijt 0.564 0.064 0.471 0.552 0.717

Teachers’ teaching 
experience

Beta1 0.054* 0.020 0.016 0.054 0.099

Var.t 0.366 0.055 0.273 0.361 0.489

Var.jt 0.256 0.029 0.206 0.255 0.318

Var.ij 0.745 0.093 0.577 0.741 0.940

Var.ijt 0.583 0.067 0.459 0.580 0.721

Average class grade Beta1 0.079* 0.035 0.018 0.077 0.156

Var.t 0.366 0.274 0.361 0.486

Var.jt 0.249 0.202 0.247 0.306

Var.ij 0.688 0.555 0.682 0.855

Var.ijt 0.536 0.443 0.532 0.644

*Significant p < 0.05

3.4.3 Non-significant results 
Table 3.6 presents the regression coefficients, the standard deviation, and 

the 95% confidence interval of the intercepts of the models with non-

significant results. No variance components were given in this table, as 

effects were not statistically significant and therefore no variance had to 

be explained. No statistically significant effect on students’ Impact! results 

was found for student and teacher gender, teacher age, the measurement 

timing (whether student feedback was collected in the morning or in the 

afternoon), class size, and ethnic diversity of the class. 
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Table 3.6
Regression coefficients, post standard deviation, and the 95% confidence interval of the 
variables’ intercept, with no significant effects

Variable Regression 
Coefficient

Standard 
deviation

Lower 
limit

Median Upper
limit

Student and teacher 
gender

Beta1 0.113 0.385 -0.509 0.046 0.926

Beta2 -0.145 0.094 -0.324 -0.144 0.040

Beta12 -0.101 0.149 -0.394 -0.097 0.174

Beta1 = teacher gender; reference group = male 
Beta2 = student gender; reference group = boy
Beta12 = interaction 

Teacher age Beta1 0.011 0.007 -0.001 0.010 0.025

Timing of the feedback Beta1 0.030 0.053 -0.081 0.026 0.145

Reference group = morning

Class size Beta1 0.006 0.009 -0.011 0.006 0.027

Ethnic diversity of class Beta1 0.023 0.053 -0.076 0.019 0.129

3.4.4 Summary 
This study is an investigation of which variables are associated with differences 

in student perceptions of teaching quality as measured by means of the 

Impact! tool. The results showed that high-performing students rated their 

teachers’ teaching quality higher than middle-performing and low-performing 

students, a statistically significant difference. The more likeable the teacher 

was and the more teaching experience the teacher had, the higher the ratings 

the teacher received from their students. At the classroom level, the higher 

the average mathematics grade of a class, the higher students’ ratings of the 

quality of their teachers’ teaching were. Other variables studied in this research 

(student and teacher gender, teacher age, teachers’ initial teaching quality 

rating, the measurement timing in terms of morning or afternoon, class size, 

and ethnic diversity of the class) did not seem to be associated with differences 

in students’ ratings of teaching quality. Thus, four out of the 11 variables 

investigated in this study were found to be related to differences in digitally 

measured student perceptions of teaching quality in secondary education: one 

at the classroom level, one at the student level, and two at the teacher level. 
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3.5 DISCUSSION 
In the following, the results for both the variables found to be related to student 

perceptions of teaching quality and the unrelated factors are discussed. 

Thereafter, implications of the findings for practice, some limitations of the 

study, and suggestions for further research are presented. 

3.5.1 Related factors 
Differences between students in their ratings of teaching quality are not 

undesirable per se, because ratings reflect students’ personal perspectives 

on teaching quality and students do differ. However, we do not want student 

ratings of teaching quality to be biased. As far as the four factors that were 

found to be linked with differences in students’ ratings of teaching quality are 

concerned, the reasons for this relationship are unknown. For example, high-

performing students might understand their teachers’ explanations of subject 

matter very well. In that case, their teachers meet the needs of those students 

well, which might be interpreted as an indication of better quality teaching. 

However, the positive ratings might also be caused by the fact these students 

are brighter than the other students, and understand the explanations even 

if the teacher does not explain things that well. As far as teachers’ likeability 

and its relationship with student ratings is concerned, we do not know whether 

more likeable teachers also actually teach better, or whether they receive 

higher teaching quality ratings because they are nice, funny, and so forth, but 

do not actually teach better than other teachers. Moreover, we know from 

the literature on child and developmental psychology and neuroscience that 

children learn better if they feel safe, are not anxious, and have trustworthy 

relationships with the teacher (Ellis et al., 2006; Willis, 2010). The Maslow-type 

(Maslow, 1962, 1970) translation for this would be that the “likeable” quality is 

likely a catch-all proxy for students’ psychological feelings of safety with their 

teacher, and so students feel that they can learn better from likeable teachers. 

In fact, brain science shows us that their feelings do have positive impacts on 

their learning uptake (Willis, 2010). 

Furthermore, are more experienced teachers really better teachers 

as a result of their experience, and is this reflected by student ratings of 

teaching quality? By the same token, it was found that the higher the average 

mathematics grade for the class, the higher students rated the quality of 

their teachers’ instruction. Is the average mathematics grade of a class higher 

because the teachers are good teachers and thus rated high by their students, 
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or are classes with high mathematics grades less demanding regarding 

teaching quality, because the students in those classes are bright? 

Based on our research, the aforementioned questions cannot be answered 

unequivocally, because our research does not allow for causality claims. That 

would require more objective evaluations of teaching quality, for example, 

by trained lesson observers observing teachers’ lessons. Other research on 

causality claims might help in answering these questions. A study by van de 

Grift et al. (2011) showed that more experienced teachers (up to 15 years of 

teaching experience) receive higher teaching quality ratings from external 

observers. Furthermore, many studies have shown the positive correlation of 

student achievement and effective teaching practices (e.g., Creemers, 1994; Day 

et al., 2008; Hattie, 2008; Marzano, 2003; Muijs et al., 2014; Pianta & Hamre, 2009; 

Reynolds et al., 2014; Rosenshine, 1995, 2012; Sammons et al., 1995). 

3.5.2 Unrelated factors 
In this study, seven of the variables investigated did not seem to be related 

to bias. However, in previous research (see the theoretical framework), these 

factors were related to differences in students’ ratings of teaching quality. A 

possible reason for the differences in findings between this study and earlier 

studies may be that some of the variables in our study had very little variance in 

our sample. For example, the classes studied all consisted of about 25 students 

(which is normal in the Netherlands), and the number of ethnicities in those 

classes was small. In the teacher sample, there was also limited variability in 

gender and age. This might be a reason why these variables did not show up 

with an effect, while, for example, teacher likeability did. Furthermore, in other 

educational contexts such as higher education, students are normally older 

than the students in the classes of the current study. The interplay between 

teacher and student gender might be more of an issue for older students, 

and could cause bias. The distance between students and their lecturers is 

probably higher in higher education than in secondary schools, which might 

also have caused differences between the outcomes of the studies. Another 

possible reason why some variables did not seem to cause bias in the current 

study could be that the items in the Impact! tool were formulated in a lesson-

specific way (what happened in a specific lesson) and were not about the 

general quality of the teacher’s instruction (which was the case in the student 

perception questionnaires used in other studies). Maybe the differences in 

item formulations contributed to the differences in the findings between the 

studies. 
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As described in the method section (also see Table 3.1), general teaching 

quality ratings were collected manually and were used as an initial measure of 

the quality of teachers’ teaching. It was expected that higher general teaching 

quality ratings from students would go together with higher ratings from 

students on the Impact! tool (e.g., van der Scheer et al., 2019). This did not prove 

to be the case, which is interesting, as it might reflect that rating one single 

lesson really is something different than rating teaching quality in general. The 

general ratings were collected in a manual way, which also may have influenced 

the ratings. On the other hand, one would expect (and hope) that there would 

be a correlation between multiple ratings of one single lesson of a teacher 

and the general rating of the quality of a teacher’s teaching. In this study, that 

relationship was studied across teachers. It would be interesting to investigate 

that relationship per teacher: How related are the lesson-specific teaching 

quality ratings of a teacher and the general ratings of teaching quality that a 

teacher receives? Can multiple ratings of individual lessons replace a general 

rating, or are these two types of ratings too different? 

Regarding the measurement timing, we considered whether students’ 

teaching quality ratings were collected in the morning or in the afternoon, 

and, on average, the measurement moment did not seem to be related to 

differences in the ratings. It is possible that more specific data, for example, 

whether the ratings were collected on Monday in the morning, or on Friday in 

the afternoon, would have led to different results, because students might be 

tired and not as engaged in the lesson when it takes place in the afternoon at 

the end of the week. 

3.5.3 Implications for practice 
Insight into the factors that are related to and those that are unrelated to 

differences in student perceptions of teaching quality and the possible 

explanations for their role can strengthen the general awareness among 

teachers, school leaders, and researchers of the required nuanced and careful 

interpretation of student ratings (Fisher et al., 2006). For example, if a teacher 

receives high teaching quality ratings from their students, it is good to be aware 

that this could have to do with the fact that the teacher is a good teacher, with 

their likeability (for some reason), or with the fact that there are many high-

performing students in the class in question (Arreola, 2007; Casey et al., 1997). 
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3.5.4 Limitations of the study and suggestions for future research 
In this research, 26 mathematics teachers used the Impact! tool for 4 months 

in their Grade 9 classes to obtain feedback from students about the quality 

of their teaching. We consider it important to conduct further large-scale 

research, to have more statistical power, and to be able to investigate to what 

extent our findings can be generalized to similar contexts (Cohen, 1988). We 

also do not know whether our findings can be generalized to other educational 

contexts, for example, to other subjects than mathematics, and to other grades 

and other educational levels (such as primary schools or higher education). 

Such educational contexts ideally will be included in future research. 

Furthermore, we acknowledge the limitations associated with the 

instrument used to measure teaching quality. The high correlations between 

the characteristics of effective teaching might well be due to issues of social 

desirability (especially for correlations higher than 0.90). We are also aware of 

the small number of items used to measure most of the teaching characteristics 

and the over-representation of the clear-instruction items. The instrument 

will be improved by adding more items to the teaching quality scale and by 

redesigning the clear-instruction items. 

We also recommend the investigation of the relationship between students’ 

teaching quality ratings and more objective teaching quality ratings (e.g., by 

means of classroom observations by experts). By doing so, causal relationships 

between the variables investigated can be examined. The relationship between 

students’ teaching quality ratings and their learning outcomes could also be 

examined in future studies (the predictive validity of the student ratings): Do 

students of teachers with high teaching quality ratings learn more than students 

of teachers with lower ratings? 

In future research, potential interaction effects (e.g., between teacher age 

and teaching experience, and between teacher likeability and classes’ average 

mathematics grade) could be studied, and researchers should try to ensure 

greater ethnic diversity and variability in the size of the classes in their samples. 

The relationship between students’ teaching quality ratings and other 

independent variables, such as teachers’ personality traits (e.g., teachers 

being more child-friendly or more no-nonsense), or their educational levels 

(e.g., academically trained teachers versus teachers with other prior working 

experience than teaching), or students’ socioeconomic backgrounds could also 

be investigated in future research. These factors were not included in the current 

study. By including them, differences in digitally measured student perceptions 

of teaching quality could be explained even more completely. 
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44
Does smartphone-assisted student feedback 

affect the quality of teachers
,
 teaching?

Abstract
This study investigated whether student feedback promoted teachers’ insight 

into where they could improve their lessons and their reflection on their lessons, 
as well as how teachers worked on improvement based on the student feedback, 

and whether it affected the quality of their teaching. Student perceptions of 
teaching quality were measured by means of a smartphone application for 

providing teachers with feedback on their lesson. Teachers in this study (N = 60) 
were randomly assigned to the control or experimental group. The smartphone 
application was used several times by teachers to obtain student feedback. The 
teachers reported that they gained insight into where they could improve their 

lessons. They reported improvement-oriented actions in response to the student 
feedback. According to students, teachers first slightly improved their teaching 

quality. However, teachers did not seem to reflect significantly more on their 
lessons and their improvement was not sustained. Explanations for the findings are 

discussed and suggestions for future research are presented. 

Modified version of: Bijlsma, H. J. E., Visscher, A. J., Dobbelaer, M. D. & Veldkamp, 
B. P. (2019): Does smartphone-assisted student feedback affect teachers’ teaching 

quality? Technology, Pedagogy and
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4.1 INTRODUCTION 
Research shows that feedback can have a strong performance-enhancing effect 

(Hattie & Timperley, 2007; Ilgen et al., 1979; Kluger & DeNisi, 1996). In education, 

however, although teachers do receive immediate feedback during the lessons, 

teachers do not obtain much structured feedback on their functioning (Sawada 

et al., 2002; Sluijsmans & Kneyber, 2016; Voerman et al., 2012). One way for teachers 

to obtain feedback is through lesson observations (Lasagabaster & Sierrra, 2011), 

but reliable and valid observation scores about teaching quality require multiple 

observations and multiple, trained raters (Hill et al., 2012; Muijs, 2006). This makes 

lesson observations expensive and time-consuming. 

Another, more efficient (less time-consuming, less expensive and faster) 

way to provide teachers with feedback is by measuring student perceptions 

of the teaching they have experienced during their teacher’s lesson(s) (Muijs, 

2006; Peterson et al., 2000). If student perceptions are used, the number of 

observations (in cases where students evaluate the teaching of the teacher 

across many lessons) and observers (the number of students) is larger than in 

the case of lesson observations, which could improve the reliability of the scores 

(Fauth et al., 2014). In addition, student perceptions reflect the perspective of 

the target group (Kane & Staiger, 2012) and thereby promote student voice 

(Cook-Sather, 2002, 2007; Quaglia & Corso, 2017): the voice of students in their 

education (Lincoln, 1995). Teachers can use this feedback to improve the quality 

of their teaching.

Despite these advantages of using student perceptions for obtaining 

feedback, several concerns remain. Students are not fully objective raters because 

they are closely involved in the lessons and they have their personal, subjective 

preferences (MacNell et al., 2015). Teachers’ scores may be biased, for example, 

because of the popularity of the teacher or students’ grades for a subject (Ferguson, 

2012; van der Lans et al., 2015). Other concerns relate to discriminant validity 

(students’ ability to distinguish between different aspects of teaching) and the 

extent to which students’ ratings of a teacher correlate with teacher ratings by 

external observers (van der Lans, 2017). Although several studies have shown that 

student perceptions can provide reliable (Fauth et al., 2014; Kane & Staiger, 2012) 

and valid (Balch, 2012; Peterson et al., 2000; van der Scheer et al., 2019) information 

about teachers’ teaching, some publications have been more critical of the use of 

student perceptions (Cantrell & Kane, 2013).

Technological developments make it possible for teachers to obtain 

feedback from students in an immediate and inexpensive way by means of a 

smartphone application. In this way, teachers can obtain feedback about one 
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single lesson. Because the feedback is provided to the teacher right after the 

lesson, the link between the actual actions by the teacher in the classroom 

and the student feedback is clearer than in the case of feedback on teacher 

behaviour in general (across many lessons; Hattie & Timperley, 2007; Shute, 

2008). Immediate feedback has been found to be more effective than when it 

is postponed (Timmers & Veldkamp, 2011). Teachers might therefore be able to 

work better on improving the quality of their teaching. 

To our knowledge so far, little research has been done on the effects of 

using structured student feedback on teaching quality, especially when it 

is obtained by teachers in an immediate, direct way, and linked to a specific 

lesson (instead of being about the general quality of a teacher’s teaching). In 

the current study, students’ perceptions of one lesson were measured and 

the feedback was presented to teachers to inform them on the strengths and 

weaknesses of their lessons. It was hoped that the feedback would promote 

teachers’ professional reflection on the quality of their teaching, given that 

reflection does not happen spontaneously (Driessen et al., 2008; Ertmer & 

Newby, 1996), and that teachers would attempt to improve their teaching. 

The following research questions were formulated: Does smartphone-

assisted student feedback promote teachers’ insight into where their lessons 

can be improved, their professional reflection, and their improvement-oriented 

actions? And does it affect the quality of their teaching? 

4.2 THEORETICAL FRAMEWORK 

4.2.1 Student feedback for improving teaching 
Based on more than a hundred years of feedback research, we know that 

feedback can have a strong performance-enhancing effect (Kluger & DeNisi, 

1996). Feedback is conceptualized as information provided by an agent 

(e.g., teacher, student, peer, self, experience) regarding elements of one’s 

performance or understanding (Hattie & Timperley, 2007). The feedback a 

recipient receives can support changing their ways of acting and improving 

their performance. 

As stated above, teachers do not receive much feedback on their 

professional functioning, and therefore, student perceptions of teaching 

quality can function as a valuable source of feedback for teachers (Muijs, 2006; 

Peterson et al., 2000). But how can student feedback help improve the quality 

of teachers’ instruction? This was explained by Fraser (2007), who studied the 

use of student feedback by teachers for improving their teaching. The feedback 
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in this case was about teachers’ contribution to a positive and safe learning 

environment in the classroom and about the nature of teachers’ teaching 

activities during the lessons (e.g., how they provided instruction, what kinds 

of questions they asked their students and in what way). Fraser (2007) argued 

that the improvement process based on student feedback includes five steps: 

1. Data on student perceptions of the lesson are collected. 

2. The results are provided to teachers as feedback. 

3. Teachers can identify features of their lessons that need improvement 

and consider alternative ways of acting. In other words: the feedback can 

stimulate teachers to reflect on their own practices. 

4. Teachers can carry out improvement-oriented actions during and outside of 

the lessons over a period of time, based on the feedback. 

5. To determine the effectiveness of the actions undertaken by teachers, 

student feedback can be collected again. 

Thus, by making teachers reflect on their own practices (Driessen et al., 2008; 

Ertmer & Newby, 1996), the feedback can provide an alternative perspective 

on teachers’ teaching (Bell & Aldridge, 2014; Hoban, 2004; Hoban & Hastings, 

2006). Teachers can develop improvement-oriented actions as a follow-up 

to their professional reflection on their teaching (Fraser’s fourth step). These 

can be actions taken during the lesson, in which a teacher directly tries to 

improve something, such as giving students more time in the lesson to work 

on assignments, or adapting the pace of the lesson to students’ needs. Student 

feedback can also lead to improvement-oriented actions outside of the lessons, 

such as when teachers consult colleagues for advice, attend professional 

development activities or look for relevant information on the internet or 

elsewhere. Teachers can also discuss the feedback with their students (as a 

group or individually; Gärtner, 2014). This process can help teachers improve the 

quality of their teaching.

4.2.2 Factors influencing feedback 
So far, we have described a theory of action for the improvement of teaching 

quality when receiving student feedback. However, we know that the 

effectiveness of feedback is not straightforward, but depends on several 

factors (Hattie & Timperley, 2007; Visscher, 2015). The timing, frequency and 

content of the feedback are examples of influential factors: when (immediately 

or postponed) and how often is the feedback provided to teachers, and what 

information does the feedback contain (Shute, 2008)? According to Timmers 
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and Veldkamp (2011), feedback is preferably given at regular times, right after 

the specific lesson, so that the link between the lesson and the feedback can 

be made clearer than when the feedback is postponed. The feedback ideally 

not only gives information about the level of performance but also, if there is 

room for improvement, about how the recipient can improve. 

Contextual factors also play an important role in teachers’ use of feedback 

and the choices that they make regarding improving their teaching (Levin & 

Datnow, 2012; Schildkamp & Lai, 2013a; Wohlstetter et al., 2008). School leaders, 

for example, can facilitate and support teachers to work collaboratively on 

team-shared goals, or on goals related to school-specific policies, and they can 

create a culture of teacher profession development.

Recipient characteristics also influence the use of feedback. Teachers 

can accept or reject the student feedback as information about their teaching 

quality, and they need to be motivated to utilize the data (Fresko & Nasser, 2001; 

Gärtner, 2014; Lincoln, 1995; Miller, 1971; Pambookian, 1972, 1976; Tuckman & 

Olivier, 1968). Teachers’ background characteristics also influence their use of 

feedback (e.g., the quality of their teaching, teaching experience, gender and 

age; see chapter 3 of this dissertation). These recipient characteristics are in 

line with the general theory of persuasive system design (Oinas-Kukkonen & 

Harjumaa, 2008, 2009). In the Fogg behavioural model (FBM; Fogg, 2009) it is 

argued that “for a person to perform a new behaviour, he or she must (1) be 

sufficiently motivated, (2) have the ability to perform the behaviour, and (3) be 

triggered to perform the behaviour” (Fogg, 2009, p. 1). 

4.2.3 Hypotheses 
Based on the improvement process as described by Fraser (2007), we were 

now especially interested in the effects of using smartphone-assisted student 

feedback on teachers’ insights into areas for improvement, reflection on their 

lessons, improvement-oriented actions, and the quality of their lessons. We 

decided to provide teachers with the feedback without any further support 

and not yet taking any of the influential factors into account (this will be done in 

other work). The following four hypotheses were tested (the article is organized 

in line with these hypotheses). 

The provision of smartphone-assisted student feedback: 

- . . . enhances teachers’ insight into where their lessons can be improved;

- . . . enhances teachers’ professional reflection on their lessons;

- . . . increases teachers’ improvement-oriented actions;

- . . . improves the quality of teachers’ teaching. 
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a)  A teacher’s app scores for specific items; students’ levels of performance are displayed 
in grey (high), green (middle) and pink (low). 

b) Trend overview of how a teacher performed over time on one specific item (class average 
scores)

Figure 4.1a and 4.1b
Examples of the feedback in the teacher web environment
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4.3 METHOD 

4.3.1 The Impact! tool 
Feedback was provided to teachers by means of the Impact! tool, a smartphone 

application that can be used on a student device (smartphone, iPad or tablet). 

Students sign in on the application (or web app) and teachers have access to 

a private web environment. Teachers choose the lesson they want to receive 

feedback on and at the end of that very lesson, students are asked to respond 

to the items in the tool. The items measure how a student perceives the lesson; 

for example, whether students think that the lesson connected well with their 

prior knowledge. Figure 1.1 (chapter 1) shows examples of Impact! items on a 

student phone (in the study, questions were presented in Dutch). Students 

respond to the items on a 4-point Likert scale. If an item does not apply, the 

option not applicable (niet van toepassing in Dutch) can be used (this option 

was added to three items). The “i” button provides additional information about 

how to use the tool. 

Every time the tool is used, teachers receive a summary of the feedback the 

students have given (for examples, see figures 4.1a and 4.1b). The feedback is 

confidential: the teacher does not know what an individual student answered. 

The web environment makes it possible for teachers to organize students into 

groups, based on students’ performance levels for the subject taught by the 

teacher (high, middle and low levels). As a result, students’ responses for an item 

are displayed per student performance group (see Figure 4.1a; different colours 

represent different groups). If the tool is used multiple times, then the change 

in the scores can be displayed per item (Figure 4.1b). 

4.3.2 Development of the content of the questionnaire 
A company developed the technical part of the Impact! tool, based on the 

specifications developed by the author of this dissertation and her colleagues. 

The technology was tested in different classrooms until it worked perfectly. 

To develop the content of the items in the Impact! tool, f irst, the literature 

about effective teaching was studied. The results of several meta-analyses 

about effective teaching show a variety of teaching practices that are known to 

be effective for student learning (e.g., Creemers, 1994; Fauth et al., 2014; Muijs et 

al., 2014; Pianta & Hamre, 2006; Reynolds et al., 2014; Sammons et al., 1995). For 

this study, these practices were organized into seven general characteristics 

of effective teaching (Day et al., 2008; Marzano, 2003): 1. creating a supportive 

and positive classroom climate (Fraser, 1998a); 2. having well-organized and 
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structured classroom management (Day et al., 2008; Marzano, 2003; Pianta & 

Hamre, 2006); 3. providing clear instruction (Hollingsworth & Ybarra, 2015; Muijs 

et al., 2014; Rosenshine, 1995); 4. Providing adaptive instruction ; 5. good quality 

teacher–student interactions (den Brok, Brekelmans, et al., 2006); 6. cognitive 

activation of students to promote deep learning (Drijvers, 2015; Hiebert & 

Grouws, 2007); 7. assessing students’ learning during the lesson (formative 

assessment; Black & William, 2006; Hattie, 2008; Hattie & Timperley, 2007).

A review of student perception questionnaires was also conducted 

(Bijlsma, 2016) to gather information about items used in other questionnaires. 

Both the literature study and the review led to ideas about and formulations of 

items for the Impact! tool. Potential items were discussed extensively among 

the researchers involved (for the considerations taken into account, see section 

1.5 of this dissertation). Experts in the field of educational sciences contributed 

to our study by identifying items that, in their opinion, should be included in the 

questionnaire. Moreover, teachers and students from Dutch secondary schools 

(Grade 9) were asked whether the items were comprehensible and clear, and 

what they thought the items were about. Based on their feedback, some items 

were reformulated, which resulted in a final set of 16 items (see Appendix A). 

4.3.3 Research design and intervention 
An experimental design was chosen for this study, as this was considered to 

be the best research design for evaluating the effects of smartphone-assisted 

student feedback (Fraenkel et al., 2012). More than one teacher from some 

schools participated in the study. To avoid cross-over effects (teachers from 

the same school influencing each other; Fraenkel et al., 2012), schools were 

randomly assigned to the experimental group or the control group. Therefore, 

the number of teachers in both groups was slightly different. 

During the intervention period of four months, teachers in the experimental 

group used the Impact! tool and thus received feedback on their lessons from 

their students. Teachers in the control group did not use the Impact! tool. They 

were given access to the tool after the intervention and the posttest. 

The project timeline is presented in Figure 4.2. M0, M1, M2 and M3 indicate 

the measurement moments, where M0 is the pretest, M3 is the posttest, and M1 

and M2 are in-between measurements (see section 4.3.5 of this chapter). The 

green line indicates the use of the Impact! tool and the green stars indicate 

the lessons in which the tool was used. The number of times the tool was used 

differed per teacher, because it was up to the teacher to decide when to use it. 

Therefore, the number of stars varies between teachers. For example, the five 
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first stars in the figure can be interpreted as one teacher who used the tool five 

times between M0 and M3. 

Figure 4.2
Measurement moments in the experimental group and the control group.

4.3.4 Participants 
In total, 58 mathematics teachers participated in the study. Mathematics was 

chosen as the subject for this intervention study because in general, math 

lessons have a clear structure and a clear period of instruction. Mathematics is 

an obligatory school subject for all students. It is regarded as one of the most 

important subjects in secondary schools (in addition to reading, writing and 

spelling). 

Regular Dutch secondary schools were contacted by email and phone 

and teachers were also contacted individually, inviting them to participate in 

the study. Teachers were informed about the study design, about what was 

expected from them, and about the Impact! tool. 

Twenty-eight teachers from 23 schools were assigned to the experimental 

group and 32 teachers from 25 schools were assigned to the control group. 

One teacher in the experimental group stopped for health reasons. One other 

teacher was excluded from the analyses as this teacher did not complete the 

questionnaires at all despite multiple requests to do so. At both M2 and M3, 24 

teachers from the experimental group completed the digital questionnaire (see 

section 4.3.5 of this chapter). 

An overview of the background characteristics of the 60 teachers in both 

groups is presented in Table 4.1. At M1, M2 and M3, respectively, 58%, 58% and 

60% were male, and the other characteristics remained stable. This shows that 

both groups are similar with respect to teachers’ gender, age and nationality. 

Teachers in the control group had slightly more years of general teaching 

experience, but this difference was not statistically significant. 
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Table 4.1:
Background characteristics of the 60 teachers (at M0)

Experimental group Control group
N (%) M (SD) N (%) M (SD)

Schools 23 (47.92) 25 (52.08)

Teachers 28 (46.77) 32 (53.33)

Teacher 
gender

Woman 12 (42.90) 13 (40.60)

Man 16 (57.10) 19 (59.40)

Teacher age 41.21 (2.05) 41.00 (1.93)

Years of 
teaching 
experience

General 11.23 (1.47) 14.00 (1.71)

Math (SE) 10.84 (1.51) 11.09 (1.46)

Nationality
Dutch 31 (96.90) 28 (100.0)

Other 1 (3.10) 0 (0.00)

A total of 1488 students participated in the study (14/15 years old; 48.5% boys at 

M0), with 681 students assigned to the experimental group and 807 students 

assigned to the control group. Students were introduced to the use of the 

Impact! tool. To encourage them to answer the Impact! questions from their 

perspective, no explanation was given about the content of the questions. 

4.3.5 Instruments
Questionnaires were administered to teachers and students in both groups for 

the pretest and posttest (M0 and M3). The teacher questionnaire included, first 

of all, questions on teacher background characteristics. In addition, to measure 

professional reflection by teachers, the four-item reflection scale from the Level 

of Reflective Thinking questionnaire was administered (Kember et al., 2010). 

For the purpose of this study, the Dutch translation of this questionnaire by 

Könings et al. (2016) was adapted for use in educational settings (e.g., “I often 

reflect on my actions in the lesson to see whether I could have improved on 

what I did”). The items were responded to on a 4-point Likert-scale (1 = totally 

disagree, 2 = disagree, 3 = agree, 4 = totally agree). The factor structure of the 

full questionnaire as described by Kember et al. (2010) was considered to be 

good. 

To measure the quality of teachers’ teaching pre and post, students 

completed a questionnaire at M0 and M3. In the Impact! tool, the questions 

are about one specific lesson, whereas in the questionnaires used at M0 and 

M3, the same items were about teachers’ general teaching practices. Examples 



584779-L-bw-Bijlsma584779-L-bw-Bijlsma584779-L-bw-Bijlsma584779-L-bw-Bijlsma
Processed on: 2-11-2022Processed on: 2-11-2022Processed on: 2-11-2022Processed on: 2-11-2022 PDF page: 73PDF page: 73PDF page: 73PDF page: 73

73

4

of items, responded to by students on a 4-point Likert-scale, are: “The teacher 

clearly indicates in the lessons what I am going to learn” and “The teacher usually 

makes sure we work hard during lessons” (items were formulated in Dutch).

Teachers in the experimental group completed two additional, digital 

questionnaires during the intervention period about the use of the tool (at M1 

and M2). In these digital questionnaires and in the questionnaire at M3, teachers 

in the experimental group reported whether they had obtained insight into 

where they could improve their lessons based on the feedback from the tool. 

In addition, teachers reported whether they had undertaken improvement-

oriented actions in response to the feedback during follow-up lessons (e.g., 

“At the end of the lesson, summarize what students had learned”, in response 

to item 14 of the Impact! tool) and/or outside the lesson (e.g., “I discussed the 

feedback with the students”, or “I discussed the feedback with my supervisor”). 

4.3.6 Data analysis 
Descriptive statistics were calculated for the frequency of use of the Impact! 

tool by teachers in the experimental group. A minimum of four and a maximum 

of 17 measurements (tool use frequencies at M0 and M3) per teacher were 

included; only those measurements in which at least one-third of the students 

gave feedback about the quality of teachers’ instruction were used in the 

analysis (calculated based on the number of tool results compared with the 

total number of students in the class). Students who did not attend the lesson 

were not notified to fill in the questionnaire. 

Bar charts showing percentages of teachers indicating particular aspects 

of teaching they could improve their lesson were used to test hypothesis one 

of this study. The development of teachers’ professional reflection (hypothesis 

two) was analysed by conducting an analysis of covariance (ANCOVA), using 

SPSS Statistics version 24. For the variable intensity of reflection (at M3 for 

all participating teachers), the assumptions for an ANCOVA were checked. 

Independent measurements were guaranteed by the sampling procedure 

(randomized control). Based on looking at the Q–Q plots, the variable seemed 

to have a normal distribution. Levene’s test showed equality of variances. It is 

assumed that covariates were measured without errors. Participation in the 

intervention was included as a factor in the ANCOVA. The means at M3 for 

intensity of reflection in both the experimental group and the control group 

were as the dependent variable. The means at M0 for intensity of reflection 

were included as a covariate. Bar charts were used to examine the number of 

improvement-oriented actions undertaken by teachers in the experimental 
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group (hypothesis three) and the results were presented. Scatterplots were 

used to examine the relation between teachers’ initial teaching quality scores 

and the improvement-oriented actions teachers undertook. Only teachers who 

completed the digital questionnaires at M1, M2 and M3 were included in this 

analysis (N = 20). Teachers’ improvement-oriented actions undertaken outside 

the lesson were also examined by means of bar charts and presented in the 

results section. 

To test hypothesis four, graphs of teachers’ teaching quality scores over 

time were studied. The graphed scores are averages of scores for the quality 

of their teachers’ teaching as reported by students over a 5-day period. In that 

way, the scores for one working week were compressed in order to reduce 

data and to enable a better examination of the trends. Scores on the students’ 

questionnaires about the quality of their teachers’ teaching at M0 (pretest) and 

M3 (posttest) were included, as well as all scores from the Impact! tool. The 

number of measurements per time period of five days was, on average, 7 (SD = 

3.92). 

A multilevel growth model (Field, 2013; Snijders & Bosker, 1999) was 

used, as it takes into account the nested structure of the data (different time 

points were nested within one teacher; Peugh, 2010). Consistent with previous 

research (Leatherdale et al., 2005; van der Scheer & Visscher, 2017), a four-step 

modelling procedure was conducted as a follow-up to the null model, using 

SPSS Statistics version 24. Scores for teaching quality at M3 were used as the 

dependent variables. Time was used as the independent variable (centred at 

the first measurement, 22 November 2016). Values express the number of days 

that had elapsed since the first measurement. Linear and quadratic terms for 

time were included in the models. In the null model, whether teachers vary 

in teaching quality scores at M3 was determined. Model 1 was developed with 

only the linear effect of time as a predictor. In model 2, the linear as well as 

the quadratic effect of time were added as predictors, and predicted scores 

were saved to be plotted against the date, and to illustrate the quadratic trend. 

In models 3 and 4, the strength of the direct effects of both the teacher- and 

the date-level predictors was computed using random coefficient regression 

models (to investigate whether teachers have different slopes). Model 3 

only included the time variable (centred around the first measurement) as a 

predictor. For model 4, the time variable was centred quadratically and added 

as well. 
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4.4 RESULTS 

4.4.1 The magnitude of tool use 
The number of measurements of their teaching quality varied from 4 to 17 

times between teachers, with an average of 6.7 times. The mean score for the 

results from all teachers in the experimental group across all measurements 

was 3.19 (SD = 0.39). 

4.4.2 Hypothesis one: teachers’ insight into room for improvement 
Figure 4.3 shows, per aspect of teaching on M1, M2 and M3 (the three 

measurement moments, see Figure 4.1), teachers’ insights into where they saw 

room for improvement in their teaching. 

As can be seen, aspects of teaching that refer to the characteristics “clear 

instructional approach”, “assessment for learning”, and “cognitive activation and 

deep learning” were cumulatively mentioned most by teachers as aspects that 

could be improved (aspects 1, 4, 5 and 14). Insight into the fact that the clarity of 

the instructional approach could be improved was highest on M3 (as compared 

to M1 and M2). Some other aspects of teaching related to various characteristics 

were not reported much by teachers (e.g., “Explain the subject matter in such 

a way that students understand it well” and “Create a good classroom climate 

during the lesson”).

4.4.3 Hypothesis two: professional reflection of teachers 
The mean scores of the control and experimental groups were 2.96 (SD = 0.46) 

and 2.97 (SD = 0.46), respectively, on the pretest and 2.97 (SD = 0.46) and 2.98 

(SD = 0.38), respectively, on the posttest. The mean difference score between 

the two groups at M3 was –.00 (SD = 0.41). With regard to the development 

of teachers’ reflection on their lesson, no statistically significant difference was 

found between the experimental group and the control group (F = 0.068; p = 

0.796; r2 = 0.289). 

4.4.4 Hypothesis three: teachers’ improvement-oriented actions 

Improvement actions during the lessons 
Figure 4.4 shows the percentage of the improvement-oriented actions related 

to particular characteristics of effective teaching undertaken by teachers during 

their lessons as reported at M1, M2 and M3. Cumulatively, most improvement-

oriented actions during the lessons were reported for “clear instructional 
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approach” (e.g., aspects 1 and 14). Aspects 11, 12 and 13, which relate to “clear 

instructional approach” as well as to “well-organised and structured classroom 

management”, were reported the same number of times at M1, M2 and M3. 

When comparing figures 4.3 and 4.4, it can be seen that aspects of teaching 

related to “good student–teacher interaction” and “well-organised and structured 

classroom management” were reported by teachers as areas where they saw 

opportunities for improvement, and they were reported by teachers as aspects 

they attempted to improve during their lessons (e.g., aspect 9 at M2 and M3). This 

was also the case with aspects mainly related to “clear instructional approach” 

(e.g., aspects 1, 4, 5 and 14). 

Figure 4.3
The perceived areas for improvement reported by teachers in the experimental group 
(percentage of teachers) at the three measurement moments.

%
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Figure 4.4
The improvement-oriented actions undertaken by teachers in the experimental group 
during their lessons as reported at M1, M2 and M3 (percentages of teachers).

Improvement actions outside the lesson 
Figure 4.5 shows the numbers of improvement-oriented actions undertaken 

by teachers in the experimental group outside their lessons for M1, M2 and M3. 

As can be seen, a large percentage of teachers looked at the feedback at M1, 

M2 and M3. They talked with students about the tool results more frequently 

as the intervention period progressed (25%, 28% and 44% of the teachers, 

respectively). A relatively small percentage of teachers discussed the feedback 

with their supervisor or with other colleagues. The percentage of teachers who 

reported that they talked with their colleagues about the feedback was greater 
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at M3 (24%) than at M1 (16%) and M2 (12%). No teacher asked colleagues for tips 

on how to improve, or signed up for a course. The percentage of teachers who 

looked on the internet for information about how to improve declined somewhat 

during the intervention period (from 12% at M1 to 4% at M3). A small percentage 

of teachers reported that they had not done anything with the feedback (8%, 4% 

and 8% of the teachers at M1, M2, and M3, respectively). Other actions reported 

by teachers were about using the feedback for formulating learning goals (for 

internships) and for personal reflection on their lessons. 

Figure 4.5
Percentage of teachers in the experimental group who reported they undertook 
improvement-oriented actions outside their lessons at the three measurement moments 
(M1, M2 and M3).

4.4.5 Hypothesis four: improvement of teaching quality 
Figure 4.6 shows teachers’ average teaching quality scores over time.

In Figure 4.6, we see that the average teaching quality improved at the 

beginning of the intervention period. Just before period 7, perceived teaching 

quality showed a slight decline. It improved again between period 10 and period 

17. After that, teaching quality showed a capricious trend and dropped to about 

the initial level. Table 4.2 shows the results of five multilevel models (including 

the null model) to estimate teaching quality when taking time into account. 

%
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Figure 4.6
Average teaching quality (a time period includes 5 days). Due to a holiday period in the 
Netherlands, no evaluations of teaching quality happened during time periods 7, 8 and 9. 
Time period 18 was a holiday period as well, but because not all schools had off in the same 
week, two measurements were conducted in that period, which explains the small decline 
in this period.

In the null model, we see that teachers varied considerably in perceived 

teaching quality. Most of the variance (73.4%) in the measurements was 

situated at the teacher level (intercept variance). Thus, most of the variance was 

teacher specific, and only a relatively small part related to the residual variance. 

In model 1, no significant effect was found for time (in linear terms). In model 

2, the quadratic term for time was added, which showed a significant effect of 

this parameter (p < 0.01). The variance of “time” declined from .026 to .020, so 

the quadratic trend investigated with this model partly explained the variance. 

Models 3 and 4 were estimated to investigate the existence of random slopes. 

Because both models showed no statistically significant effects, there was no 

evidence for such random slopes, which implies that teachers did not have 

different growth curves. The results in Table 4.2 show the best fit for model 

2, because the deviance statistic was lowest there, and parameters were 

parsimoniously added in the model. The predicted values for teaching quality 

in model 2 were plotted against date, which showed a quadratic trend of the 

predicted teaching quality over time (see Figure 4.7) and therefore supported 

the results as presented in Figure 4.6. 
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Figure 4.7
Predicted values of teachers’ teaching quality scores plotted against date.

4.5 CONCLUSION AND DISCUSSION 

4.5.1 Conclusion
When using smartphone-assisted student feedback, teachers recognized 

where there was room for improving their lessons (hypothesis one confirmed). 

Teachers did not seem to reflect more on their lessons in response to the 

smartphone-assisted student feedback (hypothesis two rejected). With regard 

to hypothesis three (which was confirmed), teachers in this study undertook 

improvement-oriented actions outside their lessons. They mostly reported that 

they had looked at the feedback, followed by “I have discussed the feedback 

with students” and “I have discussed the feedback with colleagues.” Teachers 

also undertook improvement-oriented actions during their lessons in response 

to the tool feedback. The number of actions varied per aspect of teaching (e.g., 

actions related to “clear instruction” were mentioned more than actions related 

to “good student–teacher interaction”). Hypothesis four can be rejected, as the 

scores for the quality of teachers’ teaching initially improved slightly, but after 

some time they capriciously dropped back to the initial level. 
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4.5.2 Discussion 
Although teachers obtained more insight into where they could improve their 

lessons as a result of the feedback, and although they reported improvement-

oriented efforts in response to the student feedback, teachers did not improve 

the quality of their teaching sustainably. How could that happen? Several 

explanations for this finding can be considered. 

First of all, as reflection is an important step on the road towards 

improvement (Driessen et al., 2008; Fraser, 2007; Hoban, 2004), it may be that, 

because teachers did not seem to reflect significantly more on their lessons, 

the actions taken were not based on thorough problem analyses and were 

therefore not effective. 

It could also be that the aspects of teaching that were in need of 

improvement required the improvement of complex teaching skills (e.g., related 

to the effective teaching characteristics of clear instruction, differentiation, and 

asking questions that cognitively activate students, van de Grift, 2010) which 

cannot be improved by teachers on their own (Roche & Marsh, 2000). In this 

study, teachers were provided with feedback without any further improvement 

support, as we wanted to study the effects of such an intervention. 

Although there are factors influencing the use and effects of student 

feedback (mentioned in the theoretical framework of this study), it went 

beyond the scope of this publication to take them into account. However, these 

influential factors may have a strong impact on the effects of smartphone-

assisted student feedback on teachers. For example, if the school context is 

not supportive for using the feedback, or if teachers are not willing to change 

their way of teaching, then the feedback probably will remain unused and 

be ineffective. Some of the factors associated with teachers’ use of student 

feedback are outlined in Bijlsma and Röhl (2021) and investigated (see chapter 

5 of this dissertation). 

Moreover, the research on deliberate practice by Ericsson (2006) showed 

that becoming an expert in a domain (someone consistently outperforming 

colleagues in a specific domain) requires strong motivation to improve, stepping 

out of your comfort zone (searching for your weaknesses), clear definitions 

of ideal (expert) behaviour, the definition of small and precise improvement 

goals, and intensive practice until the set of goals has been accomplished. 

It also requires a coach who knows what ideal behaviour (e.g., high-quality 

classroom management) looks like, how it can be trained effectively and what 

practices are effective if problems occur during the improvement process. It is 

impossible for a teacher to know and do all this on their own. Thus, the use 
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of the Impact! tool can serve as a quick scan for teachers that provides them 

with insight into where there is room for improvement. However, that is only 

the starting point. An interesting question is how the other prerequisites for 

expertise development can be met in schools: how can the Impact! feedback 

to teachers be combined with the characteristics of deliberate practice in a way 

that matches what is possible within the context of schools? 

4.5.3 Limitations of the study and recommendations for further 
research 
First, some practical conditions influenced the intervention in a negative way 

(Seifert, 2018), for example, internet problems, the need for technology support 

for (older) teachers, students using different types of mobile phones (different 

operating systems might make the tool work or not) and students being 

distracted (because of chatting and text messaging) when they were supposed 

to fill out the questionnaire. 

A second remark on the limitations of the study relates to the use of 

teachers’ self-report for measuring several variables in this study (e.g., teachers’ 

reflection on their lessons, their improvement-oriented actions). As self-reports 

may be susceptible to bias such as social desirability (Moorman & Podsakoff, 

1992), they have their shortcomings (even if it was considered the best possible 

way of measurement). 

Third, teachers in the experimental group might have adapted some 

of their approaches because they had to fill out two extra questionnaires. 

However, considering the findings (no increased reflection on teaching quality, 

no sustained improvement of teaching quality), this effect may only have 

occurred for the improvement-oriented actions undertaken by teachers. 

Another methodological remark concerns the fact that teaching quality and 

the possible changes in teaching quality were measured by means of student 

perceptions. It may be that students have a fixed, subjective image of the quality 

of their teachers’ lessons that is hard to change. It could be that teachers actually 

did improve the quality of their teaching, but students did not see and report it 

(it could be, but we do not know). Further research is therefore required into the 

reliability and validity of student perceptions of (changes in) teaching quality, 

and on the factors influencing student perceptions (e.g., student, class and 

teacher characteristics; see chapter 2 and 3 of this dissertation). Also, student 

ratings of lessons in the case of an intervention might be compared with the 

scores of external observers of the same lessons, to determine whether both 

actors notice the changes in the quality of the teaching. 



584779-L-bw-Bijlsma584779-L-bw-Bijlsma584779-L-bw-Bijlsma584779-L-bw-Bijlsma
Processed on: 2-11-2022Processed on: 2-11-2022Processed on: 2-11-2022Processed on: 2-11-2022 PDF page: 84PDF page: 84PDF page: 84PDF page: 84

84 Factors influencing teachers’ use of digital student feedback  to improve their teaching



584779-L-bw-Bijlsma584779-L-bw-Bijlsma584779-L-bw-Bijlsma584779-L-bw-Bijlsma
Processed on: 2-11-2022Processed on: 2-11-2022Processed on: 2-11-2022Processed on: 2-11-2022 PDF page: 85PDF page: 85PDF page: 85PDF page: 85

85

55
Factors influencing teachers’ use of digital 

student feedback  to improve their teaching

Abstract
In this study, teachers’ (n = 8) and students’ (n = 21) perceptions of the influence that 
factors known to affect data use in general have on teachers’ use of digital student 

feedback to improve their teaching were explored by means of semi-structured 
interviews. In addition, a comparative case study was conducted to compare two 

teachers regarding their own and their students’ perceptions of teaching quality (n 
= 4). The quality of one of the two teacher’s teaching had improved after receiving 

digital student feedback, the quality of the other teacher’s teaching had not. The 
findings show that according to teachers and students the following factors were 
important for teachers’ use of digital student feedback to improve their teaching:  

a positive but critical teacher attitude towards student feedback, discussing 
student feedback with students, a school leader’s support in the improvement 

process, teachers’ motivation and willingness to improve teaching quality and their 
perceived need for external support. 

Based on: Bijlsma, H. J. E., Keuning, T. & Visscher, A. J. (submitted). Factors 
influencing teachers’ use of digital student feedback to improve their teaching.
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5.1 INTRODUCTION
Collecting student perceptions of teaching quality is one possible way to 

evaluate teaching quality. Students’ teaching quality ratings can be given to 

teachers as feedback on their lessons. This feedback can be used for their 

professional learning, which, in turn, can positively impact the quality of their 

teaching (Berger et al., 2013; Gärtner, 2014; Kane et al., 2010; Timperley et al., 

2007). Student perceptions of teaching quality can be collected by means of 

tools such as the Impact! digital feedback tool, which measures the degree 

to which students think that the lesson that just ended matched several 

characteristics of effective lessons. 

In previous research into the use of the Impact! tool (see chapter 4 of this 

dissertation), we found considerable variation between teachers in the effects 

of using smartphone-assisted student feedback (the digital Impact! tool) 

on the improvement of teaching quality. Most teachers did not improve the 

quality of their teaching (as perceived by students) sustainably on their own. A 

relevant question, therefore, is what factors known to affect data use in general 

influence teachers’ use of digital student feedback to improve their teaching.

From the data-driven framework for school improvement (Schildkamp & 

Kuiper, 2010) and other research on data use in schools (Datnow & Hubbard, 

2015, 2016; Hoogland et al., 2016; Keuning et al., 2016; Schenke & Meijer, 2018; 

Schildkamp & Datnow, 2019; Schildkamp & Poortman, 2015), we know that 

several factors can stimulate or hinder the use of feedback data in general. For 

instance, such data use requires a positive attitude towards data, knowledge 

and skills for using the data, and organizational support from schools in a 

context that stimulates professional learning (Fraser, 2007; Guskey, 2000; 

Hargreaves & Fullan, 2012; Kelchtermans, 2001; Muijs et al., 2014; Timperley, 

2008). 

In this study, we explored teacher and student perceptions of the 

importance of such factors when teachers receive smartphone-assisted 

student feedback that they could use to improve the quality of their lessons. 

Our research question thus is: What are teachers’ and students’ perceptions 

of the influence that factors known to affect data use in general have on 

teachers’ use of digital student feedback to improve their teaching? 

5.2 THEORETICAL FRAMEWORK
In general, when student feedback is used to improve teaching quality, it is 

assumed that students’ perceptions can provide valuable information about 

their teacher’s teaching. Fraser (2007) argued that the improvement of teaching 



584779-L-bw-Bijlsma584779-L-bw-Bijlsma584779-L-bw-Bijlsma584779-L-bw-Bijlsma
Processed on: 2-11-2022Processed on: 2-11-2022Processed on: 2-11-2022Processed on: 2-11-2022 PDF page: 87PDF page: 87PDF page: 87PDF page: 87

87

5

quality based on student feedback includes five steps: (1) Data on student 

perceptions of teaching quality are collected; (2) The results are provided to 

teachers as feedback; (3) Teachers can identify aspects of their lessons that 

need improvement and consider alternative ways of acting; (4) Teachers carry 

out improvement-oriented actions based on the feedback; (5) To determine the 

effectiveness of the actions undertaken by teachers, student feedback can be 

collected again (see also chapter 4 of this dissertation). 

Although Fraser’s steps seem obvious, it has been shown that student 

feedback is not a panacea for improving teaching quality (Röhl et al., 2021) and 

that several factors influence feedback usage (Wisniewski & Zierer, 2021). In 

what follows, we outline how teachers’ attitudes, their improvement-oriented 

actions, and school context and data (system) characteristics could hinder or 

stimulate the use of student feedback to improve teaching.

5.2.1 Teachers’ attitudes
A teacher’s attitude towards student feedback on teaching quality is one factor 

that might be related to the teacher’s use of the feedback data. This attitude 

varies between teachers (Röhl & Rollett, 2018). Teachers who have a positive 

attitude towards student feedback see the feedback as valuable information 

about the quality of their teaching (Berger et al., 2013; Dretzke et al., 2014; MET-

project, 2012). Teachers can also be sceptical regarding student feedback and, 

for example, have doubts about students’ ability to distinguish between high- 

and low-quality teaching behaviours (Dretzke et al., 2014; Schulz et al., 2014).

Earlier research by Kauchak et al. (1985) and Schwab and Iwanicki (1988) 

showed that teachers’ attitudes towards student feedback fell into three distinct 

categories. The most positive one-third of teachers felt that student feedback 

could provide valuable information about a teacher’s performance and that 

they could develop further professionally by interpreting the results. The middle 

one-third was sceptical about the use of student feedback and indicated that, 

when collected, student feedback ratings should be interpreted with a great 

deal of caution. The least positive one-third of teachers openly opposed the use 

of student feedback, and they doubted whether students could provide valid 

information about teaching quality, due to the supposed incapacity of students, 

especially younger students, to understand the complexities of teaching and to 

differentiate between competent and incompetent teacher behaviours. 

More recently, Röhl and Rollett (2018) also created a typology of teacher 

attitudes towards student feedback. Based on studies by, among others, 

Bastian et al. (2007), Ditton and Arnold (2004), Schulz et al. (2014) and Dretzke 
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et al. (2014), Röhl and Rollett. distinguished between five types of teacher 

attitudes towards student feedback:

1. Teachers with an overall positive attitude towards student feedback. 

These teachers collect student feedback and intend to use the feedback 

to improve the quality of their teaching. However, they are not very critical; 

they see every opportunity to obtain feedback as positive. 

2. Teachers with an unambitious attitude towards student feedback. They 

collect student feedback and are rather positive (at least, not negative) 

about student feedback, but they hardly seem to use the feedback to 

improve the quality of their teaching (for example, because of no perceived 

need for action due to positive feedback, lack of resources, or motivational 

personality traits).

3. Teachers with a critical attitude towards student feedback. These teachers 

collect student feedback, but they have doubts about the validity of student 

perceptions of teaching quality.

4. Teachers with a negative attitude towards student feedback, who collect 

student feedback, but are negative about using it for their professional 

learning because of negative (emotional) experiences with student 

feedback.

5. Teachers with a negative attitude towards student feedback, who (therefore) 

never collect it.

5.2.2 Teachers’ improvement-oriented actions
After collecting student feedback, teachers can carry out improvement-

oriented actions. In this study, we distinguish between two forms: actions by 

teachers to analyse, interpret, and reflect on the data, and teacher actions 

aimed at actually improving teaching quality. In our study, we focus on the first 

type of improvement-oriented action. This is often referred to as “data literacy” 

(Mandinach, 2012; Mandinach & Gummer, 2013), meaning that teachers need 

to be able to transform raw data into actionable knowledge. Teachers who are 

data-literate can identify areas for improvement based on the feedback, which 

is a prerequisite for arriving at improvement-oriented actions (Balch, 2012; 

Datnow & Park, 2018; Helmke & Hosenfeld, 2005). Teachers need to conduct a 

thorough data analysis in order to obtain a clearer understanding of what the 

students meant by the feedback they gave, and to outline what the strengths 

and weaknesses of their lessons are. To do so, teachers also could discuss 

the feedback with their students during a follow-up lesson (as a group or 

individually; Gärtner, 2014). 
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5.2.3 Characteristics of the school context 
School contexts differ with respect to the degree to which they promote the 

use of feedback data. A school organization that supports collaboration and 

feedback use among colleagues, that is, via professional learning communities 

(Brown & Poortman, 2018), might foster teachers’ use of feedback to improve 

their teaching. For example, if teachers are encouraged and supported by 

their colleagues to conduct thorough data analyses of student feedback data, 

they might be motivated to carry out improvement-oriented actions and to 

implement changes in their lessons, based on the feedback. School leaders 

can play an important role in creating such a school context, both by shaping 

a culture of professional learning in the school, and by introducing change 

initiatives (Hallinger, 2011; Hallinger & Heck, 2011). The school leader ideally also 

provides teachers with time, money and materials/instruments for collecting 

and using the data (Ikemoto & Marsh, 2007; Levin & Datnow, 2012). School 

leaders can also facilitate training and professional development activities 

aimed at improving teaching quality based on student feedback (Levin and 

Datnow (2012).

5.2.4 Data (system) characteristics
Data (system) characteristics might also stimulate or hinder the use of student 

feedback to improve teaching. For example, if the feedback is hard for teachers 

to access, then how could a teacher even use the feedback about their lessons 

to improve their teaching (Schildkamp & Lai, 2013b)? Moreover, the feedback 

needs to provide valuable information on the quality of the teacher’s teaching, 

linked to those aspects of teaching quality that are effective for student 

learning. When using a digital data feedback system, as in the current study 

in which the Impact! tool was used to collect smartphone-assisted student 

feedback, there might be drawbacks to using technology for the collection 

of feedback, such as internet problems, the need for technology support, 

different types of devices, and student distraction when completing a digital 

questionnaire because of chats or social media applications (Obonyo et al., 

2018; Seifert, 2018).

5.3 METHOD
The teachers and students involved in this study all participated in the Impact! 

project, which investigated whether smartphone-assisted student feedback 

to teachers affects teaching quality (see Chapter 4 of this dissertation). 

Mathematics teachers in secondary schools used the Impact! tool for four 
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months to obtain digital feedback from students (students were all 14-15 years 

old) about the quality of their teaching after some of their lessons. The tool 

was used by every teacher at least three times in their lessons (they chose 

the lesson they wanted to receive feedback on). The teachers could use the 

feedback obtained by means of the Impact! tool as data to improve the quality 

of their teaching in follow-up lessons. Teachers received only an introduction 

to the use of the Impact! tool; no additional training on how to use the digital 

feedback data to improve their teaching was provided. 

To answer our research question, first, interviews were conducted with all  

teachers and students involved in the study (Strauss & Corbin, 2015), to study 

the factors perceived by teachers and students as influencing the use of digital 

student feedback. Second, a comparative case study was conducted (Bartlett & 

Vavrus, 2017), to compare two teachers and their students with regard to their 

perceptions: one teacher who improved their teaching based on the digital 

student feedback and one teacher who did not.

5.3.1 Sample interviews
Nine teachers and 23 of their students (2-3 per teacher) were invited to 

participate in the study, based on purposive sampling (Patton, 2002; Robinson, 

2014). This is a non-random sampling method in which participants are 

deliberately approached based on several criteria. Teachers were chosen based 

on the number of times they used the Impact! tool, their opinions about the 

smartphone-assisted student feedback (based on teachers’ own general 

reports of their thoughts of the potential improvement value of digital student 

feedback, as measured on the posttest), and teachers’ changes in teaching 

quality scores between the pretest and posttest (the pretest and posttest 

are described in the following section). Students were selected based on the 

number of times they gave digital feedback to their teacher, their opinion about 

the smartphone-assisted student feedback (based on students’ own reports 

about the use of the smartphone application) and their level of performance 

(based on their mathematics grade). For each of these criteria, we strived for 

high variation with regard to a) the number of times teachers and students 

used the Impact! tool, b) teachers’ opinions about the potential impact the tool 

has, c) the changes in teachers’ teaching quality after the student feedback 

intervention and d) students’ opinions about the digital student feedback. 

One teacher and one student did not want to be interviewed, and one student 
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could not be interviewed for physical reasons. Therefore, the final sample 

included eight teachers and 21 students. An overview of the participants and 

their background characteristics can be found in Table 5.1.

5.3.2 Sample comparative case study
A teacher who improved her teaching most of all based on the digital student 

feedback (positive-effect teacher) and a teacher whose teaching got worse 

rather than better (negative-effect teacher) were the extreme cases in terms 

of the degree of teaching quality improvement (based on a relative increase 

or decrease in teaching quality score from pretest to posttest; see next section 

about the Impact! tool and Table 1 for the teaching quality difference scores). 

The positive-effect teacher (teacher LKR02) was given the pseudonym Rachel, 

and was a 37-year-old woman who had worked as a secondary school teacher 

for 10 years. She used the Impact! tool 13 times during the research period 

of 4 months. The negative-effect teacher (teacher LKR03) was given the 

pseudonym Mike, and was a 30-year-old man. He had worked as a secondary 

school teacher for 6 years and used the Impact! tool five times during the same 

research period. Rachel and Mike both completed the same teacher training 

program to become mathematics teachers. During the research period, Rachel 

studied for her master’s degree in Educational Sciences. 

 

5.3.3 The Impact! tool
The quality of teachers’ teaching was measured at pretest and posttest by 

means of students’ responses to a paper-based questionnaire collecting their 

perceptions (see chapter 4 for a description of the intervention). The statements 

about teaching quality were the items taken from the questionnaire used in 

the digital Impact! tool that measure the degree to which a lesson that has just 

ended matches the following characteristics of effective lessons: a supportive 

and positive classroom climate, well-organized and well-structured classroom 

management, clear instruction, adaptive instruction, high-quality teacher–

student interaction, cognitive activation of students, and formative assessment. 

Fifteen statements about the teacher’s behaviour in class (e.g., “The teacher 

clearly indicated what I was going to learn” and “The teacher explained the 

subject-matter in such a way that I understood it well”) were scored by students 

using a 4-point Likert scale (1 = totally disagree, 2 = disagree, 3 = agree, 4 = 

totally agree). The differences between the pretest and posttest scores (all 

students in the class) for the eight participating teachers are given in Table 5.1. 
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Table 5.1
Characteristics of participating teachers and students

Teachers (n = 8)

Code Gender Age in years Number of times Impact! 
was used by this teacher

Δ teaching quality score 
(pretest -posttest)1

LKR01 Male 31 8 0.06

LKR02 Female2 37 13 0.13

LKR03 Male3 30 5 -0.17

LKR04 Male 50 5 0.07

LKR05 Male 38 5 0.07

LKR06 Female 37 6 0.07

LKR07 Male 35 5 -0.04

LKR08 Male 44 6 -0.12
1 Note: 4-point Likert scale.
2 Rachel
3 Mike

Students (n = 21)

Code Gender Level of mathematics 
performance 

Number of times Impact! 
was used by this student

Student of 
teacher…

LLN01 Female Low 1 LKR01

LLN02 Female Low 2 LKR01

LLN03 Female Middle 2 LKR01

LLN04 Male Middle 8 LKR02

LLN05 Male Middle 11 LKR02

LLN06 Female Middle 5 LKR03

LLN07 Female Low 3 LKR03

LLN08 Male High 5 LKR03

LLN09 Male Low 2 LKR04

LLN10 Male Middle 2 LKR04

LLN11 Female High 4 LKR04

LLN12 Female Low 6 LKR05

LLN13 Male Middle 6 LKR05

LLN14 Female Middle 4 LKR05

LLN15 Female High 4 LKR06

LLN16 Female Low 4 LKR06

LLN17 Male Middle 3 LKR06

LLN18 Male Low 3 LKR07

LLN19 Female Low 3 LKR07

LLN20 Female Low 5 LKR08

LLN21 Female Middle 3 LKR08



584779-L-bw-Bijlsma584779-L-bw-Bijlsma584779-L-bw-Bijlsma584779-L-bw-Bijlsma
Processed on: 2-11-2022Processed on: 2-11-2022Processed on: 2-11-2022Processed on: 2-11-2022 PDF page: 93PDF page: 93PDF page: 93PDF page: 93

93

5

5.3.4 Semi-structured interviews
To answer the research question, semi-structured interviews were conducted 

with the eight participating teachers and a total of 21 of their students. In the 

semi-structured interview, the researcher asked several fixed questions, and, 

in order to obtain as much information as possible, the researcher regularly 

asked the interviewees to exemplify or elucidate their answers (Patton, 

2002). In the teacher interviews, the fixed questions were centred around the 

following topics: teachers’ attitudes towards digital student feedback, their 

(intended) improvement-oriented actions, the characteristics of their school 

organizational context and the data (system) characteristics that, according to 

them, hindered or stimulated the use of digital student feedback. In the student 

interviews, they were asked what improvement-oriented actions were visible in 

the classroom and, according to them, what knowledge and skills are required 

for teachers to use the digital student feedback. The students were also asked 

about their perceptions of the Impact! tool that was used to collect the digital 

student feedback data. All interviews were recorded and transcribed. The 

transcripts of the interviews were sent to the teachers and students, to ensure 

that all information had been included correctly (Beuving & De Vries, 2015). To 

ensure participants’ anonymity, transcripts did not contain names. Interviews 

and transcripts were in Dutch; the quotes presented in the results section were 

translated. 

5.3.5 Coding process
A selective coding method was used for coding the transcribed interviews 

(Pandit, 1996). Based on a thorough discussion among the researchers involved, 

we made sure that all codes were clear, and covered the aspects of interest 

included in the theoretical framework for this study. The coding scheme was 

used for double-coding a random selection of student and teacher quotes, to 

evaluate the inter-reliability of two raters (Huberman & Miles, 1994). Cohen’s 

kappa’s coefficient for interrater reliability was 0.67. The coding was thereafter 

carried out by one rater.

5.3.6 Rachel versus Mike
In order to explore differences in perceptions between a teacher who did 

improve the quality of her teaching and a teacher whose teaching appeared to 

have become worse, Rachel’s and Mike’s responses to the interview questions 

and those of their students (two per teacher) were compared. 
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5.4 RESULTS
First, the results of the interviews are presented with respect to the following 

factors: teachers’ attitudes towards digital student feedback, their (intended) 

improvement-oriented actions, and the characteristics of their school 

organizational context and the data (system) characteristics that, according to 

them, hindered or stimulated the use of digital student feedback. Next, Rachel’s 

and Mike’s responses to the interview questions and those of their students are 

compared, based on the above-mentioned factors. 

5.4.1 Teachers’ attitudes
According to five out of the eight teachers, a positive attitude towards the 

use of digital student feedback influences student feedback usage. Teachers 

had a positive attitude toward digital student feedback because the feedback 

provided insight into the strengths and weaknesses of their lessons. It also 

made teachers reflect on their teaching, and teachers were positive about 

the fact that students shared information about their teaching (student 

voice) with them. However, four out of the eight teachers were also critical 

about the digital student feedback, for example, about the factors influencing 

students’ responses. Teacher LKR02 said: “I think the way students fill out 

the questionnaire depends a lot on mood factors: how do they enter the 

lesson, what is the time of day, how do students feel? (…) This influences the 

responses.” Another reason why teachers were critical about the digital student 

feedback was the reliability of the data. According to teachers, the reliability 

might be threatened as a result of too few student responses and too narrow a 

view on teaching quality as reflected in student perceptions. One teacher had 

a negative attitude towards the digital student feedback because the feedback 

was too confrontational (students were very negative about his lesson). 

5.4.2 Teachers’ improvement-oriented actions
Eight students from three teachers reported that teachers discussed the 

smartphone-assisted feedback with their class. Their teachers showed the 

graphs of the student feedback scores on the smartboard in the classroom. All 

teachers and students pointed to the importance of discussing the feedback 

with each other. For the students, it really motivated them to complete the 

questionnaire seriously if the teacher returned to the feedback in a follow-up 

lesson. Student LLN19 explained:

If the teacher discusses the digital feedback with the class, it enables us to 

tell more clearly what we thought about the lesson. Then he may ask: why did 
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you say this and why did you say that? That way, the teacher knows what he did 

right and wrong. It provides some clarification for the teacher.

For teachers, in turn, the feedback became clearer if they discussed it with 

the students. According to five out of the eight teachers, this helped them to 

understand digital student feedback better and to use it to improve the quality 

of their teaching.

Three teachers reported that they looked at the digital feedback and 

reflected on their own actions during class. Five teachers reported that they 

discussed their (use of) student feedback with colleagues. Teacher LKR04 

stated: “I have talked with other colleagues about the digital student feedback. 

If something did not go well in class, I discuss it with everyone. (…). I ask 

colleagues: How would you do this? And how would you handle this?” These 

actions by teachers were all aimed at analysing, interpreting, and reflecting on 

the digital data (as was stated in the theoretical framework of this study). In a 

previous study into the Impact! tool, we looked at teachers’ efforts to improve 

their teaching in class based on the digital feedback (see chapter 4 of this 

dissertation).

5.4.3 Characteristics of the school context
According to five out of the eight teachers, a school atmosphere in which 

giving, receiving and (collectively) using feedback is normal is important for the 

use of digital student feedback. Teacher LKR08 explained: “For many teachers, 

it feels very unsafe to know what a colleague thinks of your lessons, let alone 

what students think of their lessons. You need to eliminate that unsafety.” 

Support, such as from an external coach or a colleague, was seen as equally 

important for using digital student feedback data to improve teaching quality. 

For example, teacher LKR01 stated: “In addition to the feedback that gives 

insight into your strengths and weaknesses, you specifically need a one-on-

one coach to guide your improvements.” According to three teachers, sharing 

and comparing student teaching quality ratings with other colleagues also 

positively influences the use of student feedback. Teacher LKR02 said: “It would 

be an ideal culture if you could be open with colleagues and discuss the digital 

student feedback with each other.” According to four out of the eight teachers, 

the role of the school leader is mainly to schedule time, provide materials (e.g., 

a feedback system or questionnaire) and to facilitate support (e.g., coaching by 

an (external) coach or offering courses to teachers). Teachers explicitly said that 

the role of the school leader is not to judge or assess teachers based on the 

digital student feedback (this will result in a psychologically unsafe situation), 
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but to facilitate and initiate further professional development based on the 

digital student feedback: 

I think student feedback should be discussed during your job performance 

interview, to identify where you need support in improving your lessons. Then 

you can customize your professional development activities accordingly and it 

can be facilitated by your school leader. (Teacher LKR08)

5.4.4 Data (system) characteristics 
Regarding the data system for collecting digital student feedback, the ease 

of using the Impact! tool was important for the collection of the feedback. 

However, the use of the digital tool also caused some problems, for example, 

with internet access in schools or the lack of data space on students’ phones. 

Although it was possible to use the tool on devices other than a smartphone 

(e.g., tablets or laptops), there were problems with downloading the tool on 

students’ phones, according to teachers and students. The content of the 

digital student feedback (the questionnaire about aspects of teaching quality 

that have found to be effective for student learning) was considered valuable 

by both teachers and students. They generally did not consider any aspects of 

teaching quality to be missing in the questionnaire and they had the idea that 

the Impact! questions covered what a good teacher should do in class. 

5.4.5 Comparing Rachel and Mike
In order to find out how teachers who do or do not improve the quality of their 

teaching differ in perceptions of factors influencing digital student feedback 

usage, the perceptions of Rachel and Mike (and their students) were compared. 

Rachel did improve her teaching after receiving student feedback, Mike did 

not.

Rachel had a positive but critical attitude towards digital student 

feedback, while Mike reported a positive attitude towards digital student 

feedback. Regarding teachers’ actions taken to analyse and interpret the data 

and to reflect on the data, Rachel mentioned the importance of making an 

improvement plan for how to improve teaching quality. According to Rachel, 

such an improvement plan helped her to actually improve her teaching during 

follow-up lessons. Moreover, Rachel and her students both reported that the 

digital feedback was discussed in class, compared to Mike’s students, who 

reported that their class did not discuss the feedback. According to Mike’s 

students, it would have been helpful for Mike if he had discussed the feedback 

with the class, and they would have been more motivated to give feedback 
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in a follow-up lesson. With regard to the characteristics of the school context, 

in Mike’s perception, the school leader is accountable for providing time for 

teachers to use the Impact! tool and interpret the results obtained. The fact 

that his school leader did not facilitate this use of time and resources hindered 

him from using the digital student feedback to improve teaching quality, in 

his view. Rachel, on the other hand, mentioned that her own willingness and 

motivation to improve were important for her use of digital student feedback 

to improve teaching quality, not the school context or school leader. She said: 

“Teachers’ motivation, willingness and their awareness that there is room for 

improving their lessons is most important for using digital student feedback 

to improve teaching quality.” Regarding the data (system) characteristics, 

both Rachel and Mike were positive about the Impact! tool used for collecting 

student feedback. No remarkable differences were found between the two 

teachers in this respect. Rachel’s students were very positive about the Impact! 

tool compared to Mike’s students, who did not like the questions and the tool’s 

interface, among other things.

5.5 CONCLUSION, DISCUSSION AND FUTURE DIRECTIONS
The objective of this study was to explore users’ perceptions of the influence 

that factors known to affect data use in general have on teachers’ use of digital 

student feedback to improve their teaching.

Based on our findings from the interviews and the subsequent 

comparative case study, we can conclude that, according to teachers, their 

own attitudes towards digital student feedback influence student feedback 

usage to improve teaching quality. This was reported by most of the teachers 

during the interviews. Specifically, in our comparison of Rachel (who, according 

to students, did improve the quality of her teaching after receiving student 

feedback) and Mike (who did not), we found that a positive but critical attitude 

towards digital student feedback seem to be important for feedback usage to 

improve teaching quality. 

Regarding improvement-oriented actions, our results show that teachers 

analysed and interpreted the digital student feedback by looking at the 

feedback and, based on the information derived from the feedback data, 

reflected on their own actions during their lessons. Some teachers discussed 

the digital feedback with their students and also reported that they discussed 

their (use of) digital student feedback with colleagues, which, according to the 

teachers, also fostered the use of student feedback. In the comparison between 

Rachel and Mike, the discussion of the feedback with students in class also 
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stands out. Rachel’s students appreciated having the feedback discussed in 

the class, while Mike’s students regretted not having the feedback discussed. 

Discussions with students on the feedback received show students that 

the teacher really uses the feedback for their developmental processes and 

therefore motivate students to provide accurate, honest feedback in follow-up 

feedback measurements (Bracken & Rotolo, 2019). Moreover, such a discussion 

helps the teacher to interpret the digital feedback given by the students, 

because the discussion may clarify and explain the (quantitative) student 

responses (Gärtner, 2014).

As far as the characteristics of the school context are concerned, most 

teachers identified several characteristics as being important for the use of 

digital student feedback. These were a school atmosphere in which giving, 

receiving and (collectively) using feedback is normal; receiving support such 

as from an external coach or a colleague, and sharing and comparing student 

teaching quality ratings with other colleagues. According to some teachers 

in our study, the use of digital student feedback by teachers can be fostered 

by the school leader. The leader’s support can include providing time and 

resources to teachers for analysing and interpreting the feedback, and to 

(collaboratively) discuss, develop, and carry out actions aimed at improving 

teaching behaviour in class (Röhl & Gärtner, 2021). Röhl (2021) also found that 

those student feedback interventions that include the provision of resources 

by the school leader for reflection and teaching development based on the 

student feedback show significantly higher positive effects on teaching quality 

compared to interventions in which such time and resources were not provided 

by school leaders.

However, although school leaders can play an important role here, Rachel 

argued that the improvement of teaching quality starts with the willingness 

and motivation of teachers to improve. This may be related to teachers’ locus 

of control: the degree to which people believe that they, as opposed to external 

forces (beyond their influence), have control over the changes in their lives 

(Rotter, 1966). Rachel had an internal locus of control (whether or not she 

improved depended in her view on her willingness and motivation to change), 

while Mike had an external locus of control (whether or not he improved 

depended on the actions of the school leader, according to him). Wisniewski 

and Zierer (2021) and Zierer and Wisniewski (2018), also pointed to teachers’ 

motivation to improve and their locus of control as crucial factors to improve 

teaching quality. 
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Regarding the data system, internet access in schools, problems with 

downloading the tool on students’ phones and the lack of data space on 

students’ phones were mentioned by some teachers and students as drawbacks 

that caused problems with collecting digital student feedback by means of the 

Impact! tool. The content of the student feedback generally was considered 

valuable by both teachers and students. 

Although we emphasized the importance of teachers’ data literacy in our 

theoretical framework, no aspects of data literacy were mentioned by teachers 

in this study and it also did not explain differences between Rachel and Mike. It 

could be that although data literacy is necessary for the use of student feedback, 

by itself it does not guarantee feedback use for improvement (Keuning & van 

Geel, 2016). A teacher may be perfectly capable of interpreting and analysing 

scores from students, but not adjust their lessons based on the feedback.

5.5.1 Limitations of the study and recommendations for future 
research
The current study was an exploratory study with eight mathematics teachers in 

secondary schools and 21 of their students (14/15 years old). The outcomes are 

not generalizable. To check for generalizability, we recommend investigating 

the factors influencing the use of digital student feedback on a larger scale, 

with more teachers and students being involved, and in different educational 

settings, such as upper or lower secondary school levels, primary school 

contexts and also in higher education. 

Moreover, the study only focused on the individual level of use of digital 

student feedback (rather than the collective use of the feedback data). In future 

research, it might be interesting to study the usage of student feedback data 

also at the school level. If teachers analyse and discuss their digital student 

feedback with each other as well, then the feedback might be used more 

effectively than when teachers analyse the student feedback on their own 

(Gore et al., 2021). We could use our study as the basis for an intervention in 

which teachers are encouraged to analyse and interpret the digital feedback 

together, regularly discuss the feedback with their students, and in which they 

are provided with resources to develop and implement actions for improving 

their teaching in cooperation with other teachers. A coach could structure and 

lead the process. It would be interesting to investigate to what extent such an 

intervention leads to improved teaching quality and student achievement.
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It would also be interesting to investigate how teachers in such an 

intervention could be matched, based on teaching ratings (e.g., pairing high- 

and low-skilled teachers to work together on improving the teaching quality of 

the low-performing teacher) because this has proved to be effective (Papay et 

al., 2020).

In such interventions, we also suggest triangulating measures of teaching 

quality, by conducting classroom observations and collecting student 

perception data. Teachers then could observe each other’s lessons and discuss 

the results of the teacher observations and student ratings of the same lessons. 

Teachers could also judge their own lessons themselves and compare the 

outcomes with the teaching quality ratings by observers and students (Heesen, 

2021). Although we know that the three teaching quality measurements differ 

in terms of their results (Dobbelaer, 2019; van der Scheer et al., 2019), it may be 

interesting for teachers to compare the three perspectives on their lessons, 

reflect on potential causes of rating differences  and use that information as a 

starting point for working on the improvement of the quality of their teaching.
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6.1 INTRODUCTION
In the studies in this dissertation, we used the digital Impact! tool to collect 

student perceptions of teaching quality (see section 1.5 of this dissertation). 

Collecting student ratings of lesson quality and feeding back the results to 

teachers for the development of teaching and teachers has been studied for 

almost 100 years now (for an overview of the research in this field, see section 

1.2 of this dissertation). Despite the many advantages of using student feedback 

(e.g., informative, cost-effective feedback), there have always been concerns 

about the validity of students’ ratings of teaching quality. Central topics in this 

dissertation are therefore whether student perceptions of teaching quality as 

measured by means of the Impact! tool are valid, and under which conditions 

this form of feedback to teachers may improve the quality of teaching.

In this final chapter, the conclusions drawn from the studies in this dissertation 

are summarized and discussed. First, the main findings of chapters 2 and 3 

regarding the validity of student perceptions of teaching quality are presented 

and discussed. Next, the main results of chapters 4 and 5 with respect to the 

impact of digital student feedback on teaching are summarized and discussed. 

Based on our findings and conclusions, we present recommendations for future 

research. We end this chapter with a reflection on the implications of our results 

for educational practice.

6.2 THE VALIDITY OF STUDENT PERCEPTIONS OF 
TEACHING QUALITY
We developed the Impact! questionnaire based on an inventory of characteristics 

of effective teaching that research has shown to improve students’ learning. 

These were: creating a supportive and positive classroom climate, well-organized 

and structured classroom management, providing clear instruction, adapting 

instruction to students’ needs, good-quality teacher–student interaction, the 

cognitive activation of students to promote deep learning, and assessing student 

learning during the lesson (formative assessment). Due to the constraint of 

developing a student perception questionnaire (for example, we had to limit 

ourselves to a limited number of items), each of these characteristics of effective 

teaching is covered by only one or two items (see Appendix X). Therefore, when 

investigating the validity of the questionnaire, we did not investigate each 

characteristic of effective teaching separately. Instead, we tested models, with 

one underlying construct, “teaching quality”, being measured by the total set of 

items. This study is presented in chapter 2 of this dissertation. Using a combined 
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item response theory (IRT) and generalizability theory (GT) model, a good fit was 

found for a model that included all aspects of teaching quality and all interaction 

effects, as the absolute differences between the estimated data (based on the 

IRT-GT model) and the observed data were smaller than 0.1 (Glas, 2016). The results 

thus showed that the construct validity of the Impact! questionnaire is good, as 

all items loaded on one scale measuring teaching quality.

In chapter 3 the same IRT-GT-modelling approach as used in chapter 2 was 

used to model the factors potentially associated with differences in student 

ratings (content validity). Many of those factors did not seem to bias students’ 

ratings of teaching quality. It was found that student and teacher gender, teacher 

age, teachers’ initial teaching quality score, the measurement timing (in terms 

of in the morning or the afternoon), class size and the ethnic diversity of the class 

were not associated with differences in students’ ratings of teaching quality. 

High-performing students did rate their teacher’s teaching quality higher, on 

average, than low-performing and middle-performing students. More likeable 

and more experienced teachers also received higher teaching quality ratings 

from their students, and the higher the class’s average math grade, the higher 

the students rated their teachers.

 Thus, even though the construct validity of the Impact! tool was supported 

in our study, students’ ratings possibly may not be fully valid measures, as there 

were some additional factors associated with differences between student 

ratings. As far as the four factors that were found to be correlated with students’ 

ratings of teaching quality are concerned, the reasons for this relationship are, 

however, unknown (see chapter 3 of this dissertation). For example, we do not 

know whether more likeable teachers teach better, or whether they receive 

higher teaching quality ratings because they are nice, funny, and so forth, but 

do not actually teach better than other teachers. Furthermore, one cannot tell a 

low-performing girl in a classroom who is rating her teacher’s teaching quality 

that her ratings should actually be higher because her ratings are influenced by 

her own level of performance. This girl might rate the quality of her instructor’s 

teaching lower than a high-performing boy or girl does because she does not 

like her teacher, or she really might find him to be a poor teacher because she 

does not understand his explanations during the lessons. 

 There is, however, no indication that student perceptions should not be 

used in educational practice. Naturally, the ratings that students give are not 

based on a standardized norm, as students are not trained observers who use 

specific scoring rules. Students spend more time with teachers in the classroom 
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than researchers do, and therefore they represent a valuable perspective on 

the quality of teaching. Especially because they represent the perspective of 

“the customer” (the students in class), student perceptions of teaching quality 

can be valuable sources of information for all kind of purposes (e.g., research, 

feedback, improvement). 

However, taking the results of our study on validity into account, a nuanced 

and careful interpretation of student ratings of teaching quality by teachers, 

school leaders and researchers is required (Fisher et al., 2006). This is highly 

dependent on the purposes for the measurements. For example, if student 

teaching quality ratings are used by school leaders for personnel evaluations, 

and a teacher’s evaluation results based on student perceptions are low, it is 

important to be aware of the fact that the low scores can have various causes. 

It might be that there are many low-performing students in class, or that the 

teacher has little teaching experience. 

So, whatever the reason for collecting student perceptions of teaching 

quality, being aware of the subjective nature of student perceptions of teaching 

quality is required, to carefully interpret students’ ratings. In our studies, 

we used student perceptions of teaching quality as feedback for teachers to 

improve their lessons. This brings us to the question of what impact students’ 

teaching quality ratings can have on teaching: does student feedback on 

teaching quality lead to better teaching quality? In section 6.3, we will discuss 

this topic in more depth.

6.3 THE IMPACT OF STUDENT FEEDBACK ON TEACHING 
QUALITY
From the findings of our third study (chapter 4 of this dissertation), we 

know that, although teachers gained insight into where there was room for 

improvement in their lessons, based on the student feedback they received, 

and although they reported that they took improvement-oriented actions, they 

did not reflect significantly more on their lessons in response to the feedback 

and they did not improve the quality of their teaching sustainably (according to 

their students). 

How could that happen? Several explanations were given in chapter 4 and 

5. One potential explanation is that improvement can only occur if teachers 

are strongly motivated to improve. Such teachers search for their weaknesses, 

dare to step out of their comfort zone and also dare to make changes to their 

teaching, for example, based on what is known to be effective for student 
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learning. Jansen in de Wal (2016) found that improvement motivation 

varies strongly among teachers, but can also be positively influenced by 

encouragement and facilitation of improvement from within the school 

organization. “Social motivation” is also important for improvement, that 

is, colleagues who work collaboratively on the improvement of (aspects of) 

teaching quality and support each other (Visscher, 2017). Some aspects of 

teaching quality might be harder to improve than others, if they require the 

improvement of complex teaching skills (Maulana et al., 2015; van der Lans 

et al., 2018). Moreover, for improvement to occur, the intensive practicing of 

teaching skills that need improvement is required. Otherwise, it is easy for 

teachers to fall back into familiar ways of teaching and to continue doing what 

they have always done (Avissar et al., 1996). Practicing the teaching behaviour 

that needs improvement ideally is supervised by a coach who knows what ideal 

behaviour (e.g., high-quality classroom management) looks like, how it can be 

trained effectively and what practices are effective if problems occur during the 

improvement process (Ericsson, 2006; Ericsson & Pool, 2016). 

In our study, teachers who used the Impact! tool used it as a stand-alone 

event: they received only the feedback, with no follow-up (e.g., advice for 

improvement, discussion with colleagues) provided. One could say teachers 

were left alone in their attempts to improve their teaching. As students’ ratings 

do not in themselves lead to the improvement of teaching quality, this probably 

is not enough for the average teacher (Loeb, 2013). 

Does this mean that we should not provide teachers with feedback 

about how their students experience their lessons anymore? As stated in 

chapter 4 of this dissertation, the use of the Impact! tool can serve as a quick 

scan for teachers that provides them with insight into where there is room for 

improvement. However, that is only the starting point. In the following we will 

discuss three factors that we think may contribute to more effective use of 

student feedback by teachers for improving their teaching.

1. Teachers’ attitudes towards student feedback
Apart from teachers’ motivation to improve, teachers’ attitudes towards 

student feedback may foster the improvement process. We know from 

chapter 5 of this dissertation that having a positive and critical attitude towards 

students’ feedback (that is, teachers’ acknowledgement that the data reflect 

the strengths and weaknesses of a lesson, but at the same time reflect the 

subjective perspectives of students about a lesson, and not a professional 
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standard) positively affects teachers’ use of the feedback from students 

for improving their teaching. Such an attitude ideally will lead to a thorough 

analysis of the feedback data, based upon which teachers then reflect upon 

their lesson, interpret feedback reports so that the information fits their 

context, identify the aspects of their teaching they can improve, and look for 

information and support needed to improve those particular aspects. 

2.  A school in which teachers are supported and given resources to 
work on improving their teaching

Providing support to teachers and enabling them to work on improvement 

based on student feedback should mean that teachers are not left alone with 

the feedback, but work together in a group or in pairs on the improvement of 

(aspects of) their teaching. In this way, teachers can help and motivate each 

other if, for example, they lack knowledge about how to improve a certain 

aspect of teaching quality, or if teachers’ motivation to improve ebbs away 

after some time (e.g., when the improvement of teaching does not happen 

directly). This requires a school organization that is focused on the professional 

development of teachers and a school culture in which teachers cooperate 

and learn from and with each other. School leaders can play an important role 

here. They ideally provide time for teachers to gather and they provide the tools 

for teachers to collect student feedback on their teaching (such as the digital 

Impact! tool). Such school leaders stimulate a cooperative school culture. School 

leaders can also foster teaching quality improvement processes by matching 

teachers in pairs based on evaluations of their teaching skills (e.g., high-skill and 

low-skill teachers could be paired to work together on improving the quality 

of their teaching; Papay et al., 2020), or by appointing an internal (peer school 

staff) or external coach who intensively works on improving teaching quality 

with teachers (Ericsson, 2006; van der Lans & Helms-Lorenz, 2019).

3. Discussing the feedback with students
Teachers’ discussions with students about the feedback they have provided 

could help teachers to understand the feedback by asking clarifying questions 

about the data. For example, if students’ ratings show that the pace of the 

lesson was not good, teachers can ask students whether the pace was too 

slow or too fast, and for whom too slow and for whom too fast. That can help 

teachers to choose the right areas for improvement (Röhl et al., under review). 

Moreover, we know from our study presented in chapter 5 of this dissertation 
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that students really appreciate it when teachers discuss the student feedback 

with them. It shows students that the teacher really values and uses the 

feedback they give for professional development, which may motivate students 

to provide accurate, honest feedback in follow-up feedback occasions (Bracken 

& Rotolo, 2019). In addition, discussing the student feedback may create a 

shared goal: both teachers and students feeling responsible for the quality of 

the lesson. Inviting students to analyse their classroom experiences with an eye 

towards improving certain areas of their lessons might contribute to greater 

engagement among students. 

Teachers’ motivation to improve and attitudes towards student feedback, 

combined with a school culture in which teachers cooperate and learn from 

and with each other and where teachers are encouraged to discuss the student 

feedback with their class, may form a good basis for improving teaching 

quality. However, this is easier said than done. In the next section, we point to 

implications for practice so that the improvement processes match what is 

possible within the context of schools.

6.4 IMPLICATIONS FOR PRACTICE
Based on what we know, collecting student perceptions of teaching quality 

in schools can be an informative, cost-effective way to obtain feedback on 

teaching quality. However, to effectively use student feedback in schools for 

the development of teaching, we suggest not collecting student perceptions 

of teaching quality as a stand-alone event for individual teachers. Collecting 

student perceptions and feeding back the results to teachers in our view can 

best be done as part of a whole-school developmental program in which all 

teachers (or, for example, all teachers in a particular subject department) work 

on improving the quality of their teaching (Speckesser et al., 2018). In this way, 

teachers can collaborate on analysing and interpreting the feedback data, look 

for possible areas in their teaching that need improvement and determine 

together what interventions are promising to achieve the intended goals.

As described earlier, a school coach can be helpful in a whole-school 

developmental program. This can be a teacher who is appointed by the school 

leader as an internal coach, or an external coach. Such a coach can help 

teachers identify areas of improvement, supervise the individual or collective 

improvement-oriented actions, and organize and chair meetings that address 

the improvement of teaching quality. 
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However, if such a whole school program is set up, it is not guaranteed 

that all teachers will actively participate. After all, teachers are very busy with 

various tasks they need to work on. It might be very helpful, therefore, if the 

school leader not only provides what is needed, but also actively encourages 

teachers to participate in the program as intended. Moreover, the school leader 

would ideally monitor whether the improvement of teaching quality actually 

happens by regularly conducting several classroom observations themself, 

in order to aggregate these observation scores at the department or school 

level and create a trend line over a certain period of time. Of course, this puts a 

high demand on the school leader’s time and resources, which often makes it 

difficult to accomplish. But it is important to monitor in some way whether the 

school program is leading to the desired effect. It is not suggested here that 

the school leader use the student ratings about the quality of teaching as a 

means of control. The school leader has a special responsibility for the success of 

a student feedback intervention by monitoring the quality of teaching quality.

6.5 RECOMMENDATIONS FOR FUTURE RESEARCH 
For future research, it might be interesting to evaluate a whole school 

developmental program as described above, wherein student perceptions of 

teaching quality are provided to teachers as a feedback source about the quality 

of their teaching and where teachers work together on the improvement 

of their lessons, supervised by an internal or external coach. It is worthwhile 

investigating whether such an approach positively affects teaching quality in 

schools.

Another topic for future research is the use of student feedback in the 

practical phases of teacher training programs (Göbel et al., 2021). In particular, 

it can be investigated how preconditions for the effective use of student 

feedback for improving teaching quality could be translated to teacher training 

programs, to help pre-service teachers improve the quality of their teaching.

From the data-use literature, we know that a high sense of self-efficacy 

(in this context, teachers feeling confident about their ability to improve their 

own teaching) is an important prerequisite for using feedback data in general 

(van der Scheer & Visscher, 2016). Teachers with a higher sense of self-efficacy 

are more likely to implement new teaching practices when confronted with 

difficulties in feedback data than teachers with a low sense of self-efficacy 

(Tschannen-Moran & Woolfolk-Hoy, 2001). It might thus be interesting to 

investigate in future research the effect of teachers’ self-efficacy on their use of 

student feedback for improving their teaching. 
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Student engagement refers to the degree of attention and interest that 

students show when they are learning or being taught, which extends to the 

level of motivation they have to learn and progress in their education. It might 

thus be interesting to investigate student engagement in a student feedback 

study as well, because if student engagement in their lessons increases when 

they give feedback to their teacher about the quality of the lesson, this might 

positively impact their learning motivation (Ryan & Deci, 2002). 

Further investigation of the validity of student perceptions of teaching 

quality could be done by relating students’ ratings of teaching quality to 

students’ achievement growth scores. In this way, it can be determined whether 

classes/students who rate their teachers higher for the quality of their teaching 

also have better learning outcomes than classes/students who rate the quality 

of their teacher’s instruction less positively. As research on the predictive 

validity of student perceptions of teaching quality is rather scarce, this would 

be a valuable contribution to the existing research on this topic.

Lastly, with regard to future research on the validity of student perceptions 

of teaching quality, it might be interesting to combine students’ ratings with 

other teaching quality measurements, such as classroom observations by 

external observers, interviews with teachers, or teachers’ self-evaluations. 

From previous research, we know that separate teaching quality ratings 

from students, teachers and observers do not strongly correlate (de Jong & 

Westerhof, 2001; Dobbelaer et al., submitted). However, combining different 

teaching quality measures might particularly be interesting for improving the 

validity of the measurements, because some aspects of teaching quality may 

be assessed more validly by using a specific method and others more validly 

by using another method. For example, it might be very difficult for students 

to assess the extent to which the teacher explained subject-matter content 

correctly. Students can judge whether the teacher’s instruction was clear to 

them, but not whether the subject matter was presented without error, or 

whether the teacher followed professional standards for explaining subject 

matter. A trained, external observer judges this better. In contrast, it is hard 

for external observers to assess how students experience instruction in the 

classroom, for example, whether a teacher’s instruction was really clear to 

all students, or whether students felt safe in the classroom and felt that the 

teacher had high expectations of them. Students can tell this well. Moreover, 

with classroom observations and student perceptions, you cannot capture 

the teacher’s intentions and (deliberate) considerations during the lesson. For 

example, a teacher may consciously choose to give a particular student extra 
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help and have another student complete assignments on its own, or to give 

more difficult or easier assignments to some students. An external observer 

or students in the classroom cannot take such teacher intentions into account 

when rating teaching quality. An interview with the teacher at the end of the 

lesson may provide this information. Teachers can also self-assess their own 

lesson just taught, based on similar items as those the students and the external 

observer use. Self-evaluation of the lesson may increase teachers’ awareness of 

discrepancies between students’ or observers’ ratings on the one hand, and 

their own ratings on the other. In future research, it would be interesting to 

investigate how different teaching quality measurements can be combined in 

research and practice to capture the whole picture of teaching quality. 
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APPENDIX A

Aspects of teaching (items) related to the characteristics of effective teaching and teaching 
practices 

Aspects of teaching (items) Characteristic of 
effective teaching

Related teaching practices

1 The teacher clearly indicated 
what I was going to learn.

Clear instructional 
approach

Share learning objectives with 
students at the beginning 
of the lesson; have a clear 
beginning for the lesson.

2 The teacher explained the 
subject matter in such a way 
that I understood it well.

Clear instructional 
approach

Introduce new material in 
small steps; give examples and 
model procedures; use clear 
language; make sure students 
have guided practice.

3 The teacher connected what I 
already knew with the lesson 
well.

Clear instructional 
approach

Review and connect with 
students’ prior knowledge.

4 The teacher checked whether I 
understood the subject matter 
well.

Assessment for 
learning: formative 
evaluation

Check for student 
understanding; monitor 
whether the subject matter is 
understood (by all students) 
during the lesson.

5 The teacher asked questions 
about the subject matter, which 
made me think.

Cognitive activation 
and deep learning

Ask students high-level 
questions frequently in order to 
promote deep learning; model 
assignments; solve subject-
matter-related problems 
together with students. 

6 If I did not understand the 
subject matter, the teacher 
made sure I understood it.

Adaptive instruction Differentiate instruction, 
processing and/or assessment, 
and adapt activities to the 
varying needs of students.

7 The teacher made sure we 
worked hard during the lesson.

Well-organized and 
structured classroom 
management

Ensure efficient classroom 
management and organization; 
correct disruptive behaviour 
effectively; have clear 
classroom rules and routines. 

8 The teacher made sure I was 
not afraid to say if I did not 
understand something. 

Supportive and 
positive classroom 
climate

Create a safe learning 
environment during the lesson.

9 The teacher created a good 
classroom climate.

Good student-teacher 
interaction

Teachers are supporting and 
leading. 

10 The pace of the lesson was good 
for me.

Adaptive instruction Adapt the pace of the lesson to 
the different learning needs of 
students.
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11 If I gave an incorrect answer, the 
teacher explained why it was 
wrong.

Clear instructional 
approach

Correct students’ incorrect 
answers; repeat instruction (in a 
different way, when necessary).

12 The teacher ensured my active 
participation in the lesson.

Clear instructional 
approach

Make use of activating learning 
activities during the lesson.

13 The teacher gave enough time 
to work on the assignments in 
the lesson.

Well-organized and 
structured classroom 
management

Provide extended practice and 
transfer through assignments 
and make sure students have 
independent practice.

14 At the end of the lesson, the 
teacher summarized what we 
had learned.

Clear instructional 
approach

Have a clear ending for the 
lesson; review the goal of the 
lesson with students and check 
whether the goal is achieved by 
most students.

15 I now can complete assignments 
about the subject matter on my 
own.

This item is meant to measure the effectiveness of 
the lesson (did the lesson positively affect student 
learning?).

16 The teachers’ lessons will 
become even better if he/she ...

This is an open-ended question. Students can type 
their answer in the app to give a tip to the teacher 
about improving the lesson.
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APPENDIX B

OpenBugs script for the combined IRT and GT model

# N teachers j = 1,...,N
# NN students i = 1,...,NN
# T time points t = 1,...T
# K items k = 1,...,K
# M categories m = 1,...,M

model {
for (j in 1 : N) {
for (i in 1 : NN) {
for (t in 1 : T) {
for (k in 1 : K) {
for (m in 1 : M) {
   num1[i,j,t,k,m] <- exp((m-1)*a[k]*theta[i,j,t]-delta[k,m]) } 
   den1[i,j,t,k] <- sum(num1[i,j,t,k, ]) }}}}
for (j in 1 : N) {
for (i in 1 : NN) {
for (t in 1 : T) {
for (k in 1 : K) {
for (m in 1 : M) {
   prob[i,j,t,k,m] <- num1[i,j,t,k,m] / den1[i,j,t,k]  } 
   Y[j,i,t,k] ~ dcat(prob[i,j,t,k,1:M])  } 
   exp.theta[i,j,t] <- u.j[ j]+beta1[t]+beta12[j,t]+gamma.ij[(j-1)*NN+i,t]
   theta[i,j,t] ~ dnorm( exp.theta[i,j,t], tau.ijt )    
   exp.gamma[(j-1)*NN+i,t] <- zeta.ij[(j-1)*NN+i]
   gamma.ij[(j-1)*NN+i,t] ~ dnorm( exp.gamma[(j-1)*NN+i,t], tau.ij ) }}}
# Priors
for (t in 1:T) { beta1[t] ~ dnorm(0, tau.t ) } 
for (j in 1:N) { for (t in 1:T) { beta12[j,t] ~ dnorm(0, tau.jt) }}
for (k in 1:K) { 
     a[k] ~ dnorm(1, 1)I(0,)
     delta[k,1] <- 0
     for (m in 2:M) { delta[k,m] ~  dnorm(0, 1) }}
for (j in 1:N)  { u.j[ j]  ~ dnorm(mean, 1.0 ) 
for (i in 1:NN) {zeta.ij[(j-1)*NN+i] ~ dnorm(0,1)} }

mean ~ dnorm(0,0.1)
tau.t ~ dgamma(40,16)
var.t <- 1/tau.t 
var.j <- 1.0
tau.jt ~dgamma(40,16) 
var.jt <- 1./tau.jt 
tau.ij  ~  dgamma(40,16)
var.ij <- 1/tau.ij
tau.ijt  ~  dgamma(40,16)
var.ijt <- 1/tau.ijt

REL <- 1. /(1.+(var.t/T)+(var.jt/T)+(var.ij/N)+(var.ijt/(T*N))) 
}

https://gamma.ij/
https://zeta.ij/
https://gamma.ij/
https://tau.ij/
https://tau.jt/
https://zeta.ij/
https://tau.jt/
https://var.jt/
https://tau.jt/
https://tau.ij/
https://var.ij/
https://tau.ij/
https://var.jt/T
https://var.ij/N
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APPENDIX C

Item fit for the IRT model

Table C1
Group-level observed average scores and expected average scores based on the Impact! 

results

Low-Scores Group Intermediate Group High-Scores Group Absolute

Item Observed Expected Observed Expected Observed Expected Difference

1 0.73 0.70 1.04 1.07 1.57 1.57 0.02

2 0.65 0.64 1.06 1.06 1.61 1.61 0.01

3 0.59 0.57 0.95 0.96 1.50 1.50 0.01

4 0.37 0.39 0.83 0.80 1.42 1.43 0.02

5 0.41 0.42 0.77 0.74 1.25 1.28 0.02

6 0.59 0.58 1.04 1.03 1.57 1.58 0.01

7 0.58 0.56 0.95 0.96 1.50 1.51 0.01

8 0.76 0.73 1.06 1.08 1.54 1.54 0.02

9 0.61 0.60 1.06 1.05 1.62 1.63 0.01

10 0.70 0.66 1.03 1.07 1.61 1.59 0.03

11 0.78 0.76 1.07 1.10 1.55 1.54 0.02

12 0.50 0.49 0.91 0.91 1.50 1.50 0.00

13 0.76 0.74 1.05 1.08 1.54 1.53 0.02

14 0.26 0.26 0.53 0.49 1.03 1.06 0.02

15 0.81 0.76 1.09 1.13 1.59 1.60 0.03
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Table C2
Differential item functioning of the items based on the association between two consecutive 
items

Uijtk = 0 Uijtk = 1 Uijtk = 2 Absolute

Item k’’ Item k Observed Expected Observed Expected Observed Expected Difference

2 1 0.66 0.67 1.03 1.03 1.60 1.59 0.01

3 2 0.46 0.49 0.92 0.91 1.47 1.46 0.02

4 3 0.43 0.45 0.82 0.81 1.46 1.46 0.01

5 4 0.47 0.50 0.81 0.81 1.41 1.35 0.03

6 5 0.82 0.79 1.08 1.10 1.70 1.67 0.03

7 6 0.59 0.49 0.88 0.90 1.42 1.46 0.04

8 7 0.86 0.79 1.09 1.12 1.60 1.60 0.03

9 8 0.55 0.58 0.94 0.95 1.56 1.52 0.03

10 9 0.65 0.63 1.00 1.02 1.58 1.55 0.02

11 10 0.92 0.82 1.05 1.10 1.56 1.54 0.06

12 11 0.53 0.48 0.82 0.82 1.36 1.37 0.02

13 12 0.83 0.76 1.04 1.08 1.58 1.56 0.06

14 13 0.36 0.35 0.50 0.48 0.92 0.94 0.02

15 14 1.02 0.99 1.22 1.26 1.65 1.65 0.02
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Table C3
Differential item functioning between paper-based and digital administrations of the 
Impact! questionnaire

Paper-Based Digital-Based Absolute
k Observed Expected Observed Expected Difference
1 1.06 1.07 1.11 1.11 0.01

2 1.10 1.09 1.13 1.13 0.01

3 0.99 0.97 1.01 1.01 0.02

4 0.87 0.84 0.88 0.89 0.03

5 0.82 0.79 0.82 0.83 0.03

6 1.06 1.05 1.10 1.11 0.01

7 0.95 0.97 1.02 1.01 0.02

8 1.10 1.10 1.16 1.16 0.00

9 1.05 1.05 1.09 1.09 0.00

10 0.97 1.07 1.13 1.11 0.09

11 1.16 1.12 1.14 1.16 0.05

12 0.91 0.93 0.98 0.98 0.02

13 1.08 1.08 1.11 1.11 0.00

14 0.60 0.57 0.60 0.61 0.03

15 1.11 1.14 1.19 1.18 0.04
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NEDERLANDSE SAMENVATTING (DUTCH SUMMARY)

Inleiding
De kwaliteit van de lessen op scholen is van groot belang voor het leren van 

leerlingen. Het meten van leskwaliteit is daarmee ook belangrijk, bijvoorbeeld 

om de leskwaliteit van leraren te verbeteren of om het effect van een 

interventie gericht op het verbeteren van leskwaliteit te bepalen.

Leskwaliteit kan op verschillende manieren worden gemeten, bijvoorbeeld 

door lesobservaties, door het in kaart brengen van de groei in leerlingprestaties 

of door leraarzelfevaluaties. Deze manieren hebben voor- en nadelen als het 

gaat om betrouwbaarheid en validiteit. Het is bijvoorbeeld lastig om met maar 

één lesobservatie een goed beeld van de leskwaliteit van een leraar te krijgen. 

Op basis van het meten van de groei in de leerlingprestaties is het moeilijk te 

bepalen waar een leraar al goed in is of waar hij/zij zich nog in kan verbeteren. 

Als leraren zichzelf beoordelen, kan het zijn dat zij zichzelf overschatten 

waardoor de meting niet valide is.

Een andere manier om leskwaliteit te meten, is door aan leerlingen te 

vragen wat zij van de les vonden. Als dit aan de hele klas wordt gevraagd, 

worden in één keer de oordelen van veel leerlingen verzameld (meerdere 

observatoren). Omdat de leraar de klas één keer of zelfs vaker per week ziet, 

kunnen leerlingpercepties gemakkelijk vaker verzameld worden (meerdere 

lesobservaties van een leraar). Leerlingen geven bovendien het perspectief 

van de doelgroep weer. Doordat leerlingen gevraagd worden naar hun oordeel 

over de leskwaliteit van hun leraar, wordt recht gedaan aan student voice: de 

stem en inbreng van leerlingen in het onderwijs dat ze ontvangen.

Het goed meten van leskwaliteit door de ogen van leerlingen is echter 

geen vanzelfsprekendheid. Het kan zijn dat door middel van leerlingpercepties 

niet gemeten wordt wat we graag willen weten (validiteit), bijvoorbeeld 

doordat bepaalde factoren van invloed zijn op de scores die leerlingen over een 

les geven. Bovendien is het niet duidelijk of je op basis van leerlingfeedback 

de leskwaliteit van leraren kunt verbeteren (impact). Dit is waar het onderzoek 

dat beschreven is in dit proefschrift op ingaat. We onderzochten de validiteit 

van leerlingpercepties van leskwaliteit, evenals het effectieve gebruik ervan 

in scholen als feedback voor leraren om hun lessen te verbeteren. In vier 

afzonderlijke studies zijn de volgende onderzoeksvragen beantwoord:
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- Wat is de constructvaliditeit van leerlingpercepties van leskwaliteit en zijn 

de scores van leerlingen betrouwbaar? 

- Welke factoren op leerling-, leraar- en klasniveau hangen samen met de 

verschillen in scores die leerlingen geven over de leskwaliteit?

- Krijgen leraren door het ontvangen van leerlingfeedback meer inzicht in 

de sterke kanten van hun lessen en in waar nog verbetering nodig is, gaan 

leraren meer reflecteren op hun lessen, voeren zij verbeteringsgerichte 

acties uit en worden hun lessen beter? 

- Welke factoren beïnvloeden de benutting van leerlingfeedback over de les 

door de leraar voor het verbeteren van zijn/haar lessen? 

De Impact! tool
Voor dit onderzoek naar de validiteit en impact van leerlingpercepties van 

leskwaliteit gebruikten we de Impact! tool: een digitaal feedbacksysteem 

waarmee leerlingen aan het eind van een les via een device feedback kunnen 

geven aan hun leraar over de les die net geweest is. De feedback die leerlingen 

geven gaat over lesaspecten waarvan we weten dat ze lessen effectief maken. 

Bijvoorbeeld of de leraar zorgt voor een veilig en stimulerend leerklimaat, een 

goed klassenmanagement hanteert en de lesstof duidelijk uitlegt en met een 

goede afstemming op de verschillen tussen leerlingen. 

Het uitgevoerde onderzoek
Vier maanden lang gebruikten wiskundeleraren (N = 28) vanuit heel Nederland 

de Impact! tool aan het eind van de les aan hun havo-3 leerlingen (N = 717). 

Zij mochten zelf weten hoe vaak en in welke les ze de tool in die periode 

gebruikten. Het aantal keren dat de tool werd gebruikt, varieerde van 3 tot 17 

keer, gemiddeld 5,2 keer. De scores die leerlingen over de les gaven werden 

via het digitale systeem als feedback aan de leraren gegeven. Er was ook 

een controlegroep van leraren (N = 30), zij gebruikten de Impact! tool niet en 

ontvingen dus ook geen leerlingfeedback op hun lessen. In beide groepen was 

er voor zowel leerlingen als leraren een voor- en nameting naar onder andere 

leskwaliteit, maar ook naar leerling-, leraar- en klaskenmerken. De leraren die 

de tool gebruikten vulden tussentijds ook vragenlijsten in over de acties die ze 

uitvoerden naar aanleiding van de leerlingfeedback.

De analyses van de data zijn uitgevoerd in een Bayesiaans raamwerk, 

waarin we de leskwaliteitsscores van leerlingen gemodelleerd hebben in een 

Item Response Theory model (IRT-model) en een Generaliseerbaarheidstheorie 

model (GT-model). Het IRT-model omvatte een multilevel design met als 
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laagste niveau de items (iteminformatie) en vervolgens de leerlingen die genest 

zijn binnen leraren en tijd (meetmoment). De combinatie met een GT-model 

maakt het mogelijk variantiecomponenten (leerlingen, leraren, tijdstippen en 

hun interacties) tegelijkertijd mee te schatten. Daarnaast is door een Decision 

study (D-studie) onderzocht wat er met de betrouwbaarheid van de metingen 

gebeurt als er meer of minder meetmomenten zijn of als het aantal leerlingen 

in de klas verschilt.

Studie 1: Meten we wat we willen weten? 
In de eerste studie hebben we onderzocht of de Impact! vragenlijst meet wat 

we willen weten, namelijk de leskwaliteit van de leraar (constructvaliditeit). Dit 

konden we bepalen door de verschillen tussen de geschatte data (op basis 

van het IRT-GT-model) en de geobserveerde data te analyseren. Het absolute 

verschil mag niet groter zijn dan 0.1. De betrouwbaarheid van Impact! scores 

werd bepaald door de mate waarin de verzameling van de leerlingpercepties 

onder vergelijkbare omstandigheden vergelijkbare resultaten opleverde. Dit 

wordt vaak uitgedrukt in zogenoemde betrouwbaarheidscoëfficiënten met 

waarden tussen 0,00 (niet vergelijkbaar) en 1,00 (helemaal vergelijkbaar).

De analyses van onze data lieten zien dat de constructvaliditeit van de 

Impact! vragenlijst goed is. De absolute verschillen tussen de geschatte data 

en de geobserveerde data zijn namelijk minder dan 0.1. De analyses lieten 

daarnaast zien dat de betrouwbaarheid van de leerlingenscores hoog is (0.895). 

De meeste variantie in scores wordt verklaard door leraren (35.6%), gevolgd 

door leerlingen (24.4%). De D-studie liet zien dat, om hoog betrouwbare scores 

te behalen (> 0.8) in ieder geval drie meetmomenten nodig zijn. Hoe meer 

meetmomenten, hoe kleiner het effect op de betrouwbaarheid. Het aantal 

leerlingen heeft geen invloed op de betrouwbaarheid van de leskwaliteitscores 

(bij een minimum van vijf leerlingen in de klas). 

We meten met de Impact! tool dus wat we willen weten. Bovendien zijn 

de leerlingpercepties betrouwbaar: in vergelijkbare omstandigheden geven 

leerlingen vergelijkbare oordelen over de leskwaliteit van hun leraar. Omdat de 

scores wel verschillen op zowel leraar- als leerlingniveau, is het interessant te 

onderzoeken welke factoren samenhangen met die verschillen. In de tweede 

studie hebben we dit onderzocht.
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Studie 2: Factoren die samenhangen met verschillen in 
leerlingpercepties van leskwaliteit
Inzicht in de factoren die samenhangen met verschillen in leerlingpercepties 

van leskwaliteit kan ons helpen nog beter te begrijpen wat we precies meten. 

We gebruikten in de tweede studie dezelfde statistische methodes als in 

studie 1, om te weten te komen welke factoren op leerling- leraar- en klasniveau 

samenhangen met verschillen in scores. Factoren die mogelijk samenhangen 

met verschillen in leskwaliteitscores werden als covariaten aan het IRT- en GT-

model toegevoegd. Dit waren de leeftijd, het geslacht, de leservaring, initiële 

leskwaliteit en de populariteit van de leraren, het geslacht van de leerlingen 

en hun prestatieniveau (laag-, midden- of hoogpresterend), de klassengrootte, 

het gemiddelde wiskundecijfer van alle leerlingen in een klas, de etnische 

diversiteit en of de feedback in de ochtend of in de middag verzameld was.

Uit de analyses blijkt dat hoogpresterende leerlingen hun leraar 

gemiddeld hoger beoordelen dan laag- en middenpresterende leerlingen. 

Leraren die volgens leerlingen populair zijn en leraren die meer leservaring 

hadden kregen ook hogere scores van hun leerlingen. En hoe hoger het 

gemiddelde wiskundecijfer van de klas, hoe hoger de leerlingen hun leraren 

beoordeelden. De andere onderzochte factoren hadden geen significante 

invloed op de leerlingscores over leskwaliteit.

Studie 3: Heeft leerlingfeedback impact op de leskwaliteit van de 
leraar? 
In ons onderzoek ontvingen de leraren de scores die leerlingen hadden 

gegeven over de les. Deze leerlingfeedback kan leraren inzicht geven in de 

sterke kanten van hun lessen en waar ze nog beter in kunnen worden. Dit 

vergroot de kans op reflectie van leraren op hun lessen. Idealiter leidt de 

reflectie tot verbeteracties van leraren op die punten waar nog verbetering 

mogelijk is, waardoor de lessen beter worden. In de derde studie hebben we 

onderzocht of dit inderdaad zo werkt.

De resultaten laten zien dat leraren door het gebruik van de Impact! tool 

inzicht krijgen in de verbeterpunten van hun lessen. Voorbeelden hiervan zijn 

dat leraren leren dat ze – volgens de leerlingen – duidelijker het lesdoel moeten 

benoemen aan het begin van de les en leerlingen meer cognitief kunnen 

activeren, door het stellen van vragen. Opvallend was dat de reflectie van leraren 

over de les niet vooruit ging. Leraren voerden op basis van de leerlingfeedback 
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wel verbeteracties uit om de lessen beter aan te laten sluiten bij de wensen 

van hun leerlingen. Leraren gingen ook met hun collega’s in gesprek over de 

leerlingfeedback en, hoe langer ze Impact! gebruikten, des te vaker gingen 

leraren in gesprek met hun leerlingen over de feedback die ze van hen over de 

lessen kregen. Echter, hoewel leraren door de feedback meer inzicht kregen 

in waar ze hun lessen konden verbeteren en hoewel ze verbeteringsgerichte 

acties ondernamen op basis van de feedback, werd de leskwaliteit niet beter 

volgens de leerlingen. Dit roept vragen op over de feedbackbenutting door 

leraren en over de factoren die daarvan op invloed zijn. Dat onderzochten we in 

de vierde studie. 

Studie 4: Welke factoren beïnvloeden de feedbackbenutting door de 
leraar om lessen te verbeteren?
In de laatste studie van dit proefschrift hebben we leraren (N = 8) en sommige 

van hun leerlingen (N = 21) uit de experimentele groep geïnterviewd over de 

factoren die van invloed kunnen zijn op feedbackbenutting door leraren 

om hun lessen te verbeteren. Ook vergeleken we twee leraren met elkaar: 

een leraar waarvan de leskwaliteit sterk was verbeterd door het gebruik van 

leerlingfeedback en een leraar waarvan de leskwaliteit niet was verbeterd. We 

vergeleken bij deze leraren de beïnvloedende factoren die zij en hun leerlingen 

noemden.

De bevindingen laten zien dat volgens de leraren en leerlingen de 

volgende factoren belangrijk zijn voor het gebruik van leerlingfeedback door 

leraren om hun lessen te verbeteren: een positieve maar kritische houding van 

leraren ten opzichte van leerlingfeedback, het bespreken van leerlingfeedback 

met leerlingen, de steun van een schoolleider bij het verbeteringsproces, de 

motivatie en bereidheid van leraren om de leskwaliteit te verbeteren en externe 

ondersteuning. 

Conclusie en discussie
Uit ons onderzoek blijkt dat leerlingpercepties van leskwaliteit betrouwbare 

en valide informatie opleveren over de lessen van een leraar. Er zijn echter wel 

factoren die samenhangen met verschillen tussen de scores van leerlingen 

over de leskwaliteit, bijvoorbeeld de leservaring en populariteit van de leraar 

en ook het prestatieniveau van leerlingen kunnen de leerlingpercepties 

beïnvloeden. We weten hierbij niet wat de redenen voor die samenhang zijn. 

Het kan bijvoorbeeld zo zijn dat populaire leraren écht goede lessen geven, 

of dat hoogpresterende leerlingen de lesstof sneller en beter begrijpen en de 
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leskwaliteit van de leraar dus positiever beoordelen. Daarnaast weten we dat 

leerlingen de les beoordelen vanuit hun eigen, subjectieve mening en niet op 

basis van professionele standaarden (zoals een getrainde, externe observator 

dat doet). De scores van leerlingen over leskwaliteit zullen dus altijd met 

voorzichtigheid geïnterpreteerd moeten worden. 

We onderzochten ook het gebruik van leerlingpercepties over leskwaliteit 

als feedback aan leraren om hun lessen te verbeteren. We vonden dat leraren 

door de feedback meer inzicht kregen in waar ze hun lessen nog konden 

verbeteren en dat ze verbeteringsgerichte acties ondernamen op basis van 

de feedback. We zagen niet dat zij meer gingen reflecteren op hun lessen. 

Bovendien verbeterde de leskwaliteit niet duurzaam volgens de leerlingen. 

Hoe dat kan? Reflectie op lessen is een belangrijke stap op weg naar 

verbetering. Het is mogelijk dat, omdat de leraarreflectie niet toenam, de 

uitgevoerde acties niet gebaseerd waren op grondige probleemanalyses en 

daardoor niet effectief waren. Het kan ook zijn dat de lesaspecten die volgens 

leerlingen verbeterd zouden moeten worden te complex zijn om  zelf en 

alleen als leraar te verbeteren (bijvoorbeeld aspecten van duidelijke instructie, 

differentiatie, of het stellen van vragen die leerlingen aan het denken zetten). 

Bovendien weten we dat het verbeteren van lessen op basis van 

leerlingfeedback meer vraagt dan alleen het ontvangen van leskwaliteitscores 

van leerlingen. Hier kan men denken aan een gezamenlijke structurele 

aanpak onder leiding van een coach en een sterke verbetermotivatie van de 

leraar, gestimuleerd door collega’s en gefaciliteerd door de schoolleider. Het 

verzamelen van leerlingfeedback kan voor leraren dus waardevol zijn, maar dit 

is slechts een startpunt voor verbetering. 

Aanbevelingen voor de praktijk
Het verzamelen van leerlingpercepties en het terugkoppelen van de scores 

aan leraren als feedback kan volgens ons het beste onderdeel zijn van 

een professionaliseringsprogramma waarin alle leraren op een school (of 

bijvoorbeeld alle leraren van een bepaalde afdeling of vaksectie) werken aan 

het verbeteren van de kwaliteit van hun lessen. Zo kunnen leraren doelgericht 

samenwerken aan het analyseren en interpreteren van de feedback, op zoek 

gaan naar mogelijke verbeterpunten in hun onderwijs en samen bepalen 

welke interventies kansrijk zijn om de gestelde doelen te bereiken.

Een coach kan nuttig zijn in een dergelijk professionaliseringsprogramma. 

Dit kan een leraar zijn die door de schoolleider is aangewezen als interne 

coach, maar de coach kan ook van buiten de school komen. Een coach kan 
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leraren helpen bij het bepalen van verbeterpunten, individuele of collectieve 

verbeteringsgerichte acties monitoren, en bijeenkomsten organiseren en 

voorzitten waarin de verbetering van de leskwaliteit wordt besproken.

Als een professionaliseringsprogramma voor de hele school of een 

afdeling/vaksectie wordt ingezet, is het niet vanzelfsprekend dat alle leraren 

actief zullen deelnemen. Leraren hebben het immers druk met verschillende 

taken die zij doorgaans uitvoeren. Het zou daarom goed zijn als de schoolleider 

niet alleen faciliteert in wat nodig is (zoals tijd en geld), maar de leraren ook 

actief aanmoedigt om deel te nemen aan het programma zoals dat wordt 

aangeboden. Bovendien zou de schoolleider kunnen monitoren of de lessen 

daadwerkelijk beter worden door zelf regelmatig lesobservaties uit te voeren 

en de trend in de gemiddelde leskwaliteitscores over een bepaalde periode te 

maken. Dit vraagt veel tijd, maar levert wel belangrijke informatie op over de 

voortgang van het programma en of dit tot het gewenste effect leidt. 

Suggesties voor vervolgonderzoek
Voor toekomstig onderzoek zou het interessant kunnen zijn om een 

professionaliseringsprogramma zoals hierboven beschreven te onderzoeken, 

waarbij leraren gezamenlijk en onder begeleiding van een coach werken 

aan het verbeteren van hun lessen, gefaciliteerd en gestimuleerd door de 

schoolleider. Het is de moeite waard te onderzoeken of een dergelijke aanpak 

de leskwaliteit op scholen positief beïnvloedt. Dit kan ook onderzocht worden 

in lerarenopleidingen waarbij leraren in spé gezamenlijk werken aan de 

verbetering van hun lessen op basis van leerlingfeedback.

Uit de literatuur weten we dat leraren met een sterke self-efficacy 

(vertrouwen in de eigen (verbeter)capaciteiten) eerder geneigd zijn om 

bijvoorbeeld nieuwe werkvormen in de klas te proberen, dan leraren met een 

lage self-efficacy. Het zou dus interessant kunnen zijn om het effect van de self-

efficacy van leraren op hun gebruik van leerlingfeedback voor het verbeteren 

van hun lessen te onderzoeken.

In het kader van het verstrekken van leerlingfeedback aan leraren kan in 

vervolgonderzoek de betrokkenheid van leerlingen worden onderzocht: als de 

betrokkenheid van leerlingen in de les toeneemt als zij feedback geven aan 

hun leraar, zou dit een positief effect kunnen hebben op hun leermotivatie.

Vervolgonderzoek naar de validiteit van leerlingpercepties van leskwaliteit 

zou kunnen gaan over de samenhang tussen leskwaliteitsscores en de 

(groei in) leerlingprestaties. We kunnen dan onderzoeken of leerlingen die 

de leskwaliteit van hun leraar positief beoordelen ook betere leerprestaties 
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realiseren, dan leerlingen die de leskwaliteit van hun leraar minder positief 

beoordelen. Aangezien dergelijk onderzoek nog weinig gedaan is, zou dit een 

waardevolle bijdrage zijn aan het bestaande onderzoek over dit onderwerp.

Tot slot zou het interessant kunnen zijn om leerlingpercepties te 

combineren met andere beoordelingen van leskwaliteit, zoals lesobservaties 

door externe beoordelaars, interviews met leraren over de les, of zelfevaluaties 

van leraren. We weten uit ander onderzoek al dat de drie percepties (leerlingen, 

leraren en observatoren) in beperkte mate met elkaar samenhangen, maar 

het combineren van de drie type beoordelingen kan wel interessant zijn 

om de validiteit van de metingen te verbeteren. Sommige lesaspecten zijn 

bijvoorbeeld beter te beoordelen door leerlingen en andere beter door een 

externe observator of door de leraar zelf. Bijvoorbeeld of de leerlingen zich 

veilig voelen in de les (beter te beoordelen door leerlingen), of dat de leraar alle 

stappen van een goede instructie heeft gevolgd (beter te beoordelen door een 

getrainde observator). Met lesobservaties en leerlingpercepties kun je niet de 

overwegingen van de leraar achterhalen om iets wel of niet te doen tijdens de 

les. Een interview met de leraar aan het eind van de les kan hierover de juiste 

informatie opleveren. Tot slot kunnen leraarzelfevaluaties inzicht geven in hoe 

eigen oordelen van de leraar verschillen van de andere oordelen over een les. 

In toekomstig onderzoek zou het interessant kunnen zijn om na te gaan hoe 

de verschillende percepties van leskwaliteit in onderzoek en praktijk kunnen 

worden gecombineerd om een rijk en compleet beeld van leskwaliteit van 

leraren te verkrijgen.
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zwagers, schoonzussen, neefjes en nichtjes! Pa en ma Buist, bedankt dat jullie 

altijd meeleven met wat ik doe, voor jullie interesse en het altijd fijne samenzijn. 

Jullie zijn fantastische schoonouders. 
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Lieve papa en mama, al 31 jaar ben ik jullie dochter en al 31 jaar staan jullie 

achter mij. Jullie zijn altijd in mij blijven geloven, in voorspoed maar ook als het 

minder goed met me ging. Jullie kennen mij door en door. Bedankt voor jullie 

tijd, stimulerende en analytische gesprekken en wijze lessen van het leven die 

hebben bijgedragen aan dit moment.

Lieve, lieve Hein. Het klinkt heel cliché, maar het is wel zo: zonder jou was dit 

proefschrift er niet geweest. Jij gaf mij altijd alle ruimte om aan dit boekwerk 

te werken. Bedankt voor je geduld, je zorg, je tijd, je gedrevenheid, je energie 

en voor de vele, vele liefde die je me geeft. Je bent mijn rustpunt, mijn maatje, 

maar bovenal mijn lieve man. Samen gaan we nog vele zeeën bezeilen en op 

veel mooie kustplekken ons anker uitgooien om daar van de momenten te 

genieten. Ik houd superveel van je!

Hannah Bijlsma

Zuidhorn, oktober 2022
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voor het bijwonen van de 

openbare verdediging van 

mijn proefschrift getiteld

THE VALIDITY AND  

IMPACT OF STUDENT  

PERCEPTIONS OF  

TEACHING QUALITY

op vrijdag 9 december 

2022 in de Van Hasseltzaal, 

gebouw Waaier, Universiteit 

Twente te Enschede.

Na afloop bent u van harte 

welkom bij de receptie en 

het feest die plaatsvinden 

in het U Park Hotel op de 

campus van de universiteit. 

Graag voor 1 december 

aanmelden via promotie@

hannahinhetonderwijs.nl.

Hannah Bijlsma

Paranimfen: 

Hein Buist  

(0648769032)

Trynke Keuning  

(0630712425)

UITNODIGING

Hannah Bijlsma
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