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Education and schooling go beyond the transfer of knowledge; the aim of good 
education is to challenge every student to develop and fulfil their potential (Ministry 
of Education, Culture and Science, 2015, December 7). All teachers should aim to 
instruct and guide their students in a system without prejudice, to acknowledge 
students’ abilities and limitations, and to encourage all students to perform to their 
full potential and develop their self-esteem. In this complex system, factors 
influencing students’ achievement can be distinguished at three levels (Marzano, 
2003): (1) school-level factors, i.e. school policy, schoolwide decisions and 
initiatives, and the schools’ curricula; (2) teacher-level factors, i.e. beliefs, instructive 
strategies and classroom management techniques; and (3) student-level factors, 
i.e. students’ background, intelligence and motivation. In this thesis we focus on 
the teacher- and student-level factors, specifically on teachers’ and students’ 
beliefs about abilities and effort, and how these influence classroom behaviour and 
learning outcomes (Rubie-Davies, Flint & McDonald, 2012; Urhahne, 2015; Van 
den Bergh, Denessen, Hornstra, Voeten & Holland, 2010).

Beliefs can be defined as ”psychologically held understandings, premises or 
propositions about the world that are felt to be true, not necessarily logically 
structured” (Richardson, 2003, p.2), and can be stereotypical when involving 
customary assumptions about traits and behaviours that people belonging to a 
particular category are thought to possess (Georgiou, 2008; Kite, Deaux & Haines, 
2008). Beliefs may be explicit, i.e. deliberately reflected upon at a conscious level, 
or implicit, i.e. outside of conscious awareness and control (Greenwald, Nosek & 
Banaji, 2002). The studies described in this thesis explore implicit and explicit 
beliefs of teachers and explicit beliefs of students regarding intelligence and effort, 
teaching strategies and classroom behaviour. The main focus is on beliefs regarding 
the malleability of intelligence, also known as ”mindsets” (Dweck, 2006a). Two 
basic mindsets regarding intelligence malleability are: (1) fixed or entity and (2) 
growth or incremental mindsets. Depending on situational factors (Dweck, 2006a; 
Quihuis, Bempechat, Jimenez & Boulay, 2002), aspects of both mindsets may be 
simultaneously realised (Burnette, O’Boyle, Van Epps, Pollack & Finkel, 2013). 
Our mindsets exist on a continuum from fixed to growth, People holding a fixed 
mindset assume basic fixed traits, such as intelligence or natural ability, which 
cannot be changed or developed through effort. Individuals holding a growth 
mindset, however, assume that the most basic abilities can be developed through 
effort, dedication and hard work. Failure is not seen as evidence of lacking ability 
in this mindset, but as an opportunity for learning and improvement (Dweck, 
2006a). The role of effort is thus crucial in characterizing growth and fixed mindsets. 
With a fixed mindset, one attributes learning achievements to fixed ability, whereas 
with a growth mindset, one attributes achievements to effort. Convincing evidence 
about the role of effort on achievements was also presented in previous studies 
(see Carbonaro, 2005; Marzano, Pickering & Pollock, 2001; Zimmerman, 1990). 

Teachers’ and students’ beliefs regarding intelligence malleability are important 
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determinants in learning achievement and classroom behaviour (Burnette, O’Boyle, 
Van Epps, Pollack, & Finkel, 2013; Dweck, 2006b). In a recent study, the fixed 
mindset was negatively associated with achievement, and the growth mindset was 
positively associated with self-efficacy and self-esteem, which in turn positively 
related to achievement (Diseth, Meland & Breidablick, 2014). Burnette et al. (2013) 
conducted a meta-analysis which investigated the associations between implicit 
beliefs and self-regulatory processes. The meta-analytic findings suggested that 
the growth mindset is related negatively to performance goals and positively to 
learning goals, negatively to helpless-oriented strategies and positively to mastery-
oriented strategies, negatively to negative emotions regarding one‘s goal-pursuit 
and positively to optimistic expectation evaluations (Burnette et al., 2013). However, 
links between implicit theories and self-regulatory processes were complex and 
”moderated and mediated, and very likely mediated-moderated” (Burnette, Boyle, 
VanEpps, Pollack & Finkel, 2013, p. 680). So far, most studies have investigated 
growth and fixed mindsets of students and related these to student outcomes, such 
as achievement, self-efficacy, self-regulatory processes. In this thesis, in addition 
to the student perspective, we focus on the mindset of teachers and we relate it to 
the teachers’ appraisal of students’ achievement. Then our next step is to investigate 
the relation between mindset and the feedback teachers provide their students, 
whereas the feedback might influence the students’ learning outcomes. 
 The studies described in this thesis explore the explicit and implicit beliefs of 
teachers and explicit beliefs of students. Beliefs can have a stereotypical character 
(Tiedemann, 2002) when involving prevailing assumptions about traits and 
behaviours that people belonging to a particular category are thought to possess 
(Georgiou, 2008; Kite, Deaux & Haines, 2008). Moreover, stereotypes are culturally 
determined (Hall, Lindzey & Campbell, 1988) and are often accepted as fact 
(Ifegbesan, 2010). One domain in which stereotypical thinking in education may be 
evident is gender. Stereotypical beliefs about gender often manifest in teachers’ 
expectations of students (Li, 1999; Timmermans, Kuyper & Van der Werf, 2015; 
Timmermans, De Boer & Van der Werf, 2016), their achievement ratings (Murphy 
& Elwood, 1998) and their interactions with students (Andersson, 2010; Jones & 
Wheatley, 1990). Gender-related student beliefs further manifest in career choices, 
with boys more likely to choose math/science related courses and girls preferring 
health and care courses (Eccles, 2011; Eccles, Barber & Jozefowicz, 1999; Frome, 
Alfeld, Eccles, Barber, Watt & Eccles, 2008; Korpershoek, Guntern & Van der Werf, 
2014; Lauermann, Chow & Eccles, 2015; Reuben, Sapienzag & Zingalesc, 2014; 
Sáinz & López-Sáez, 2010). Girls are also likely to have less confidence in their 
science, technology, engineering and mathematics (STEM) abilities as compared 
with boys (e.g. Eccles, 2011; Ellis, Fosdick, & Rasmussen, 2015; Gunderson, 
Ramirez, Levine & Beilock, 2012) and are in general more prone to internal distress 
than boys (e.g. Pomerantz, Altermann & Saxon, 2002). 
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Another area in which gender-related beliefs have been studied is regarding girls’ 
and boys’ learning style. Learning style is a popular concept among teachers and 
students (Pashler, McDaniel, Rohrer & Bjork, 2008). Differences in classroom 
behaviour, social skills, and beliefs regarding homework, learning and motivation 
all contribute to the image of a male- or female-learning style. The concept of 
‘learning style’ (often interchangeable with ‘cognitive style’ and ‘learning strategy’), 
however, is problematic, and its interpretation has been subject to criticism and 
change. Multiple theoretical models and concepts have been used to define the 
concept (see Baxter-Magolda, 1986; Belenky, Clinchy, Goldberger & Tarule, 1987; 
Dunn & Dunn,1990; Grasha & Reichmann, 1974; Gardner,1993; Kolb, 1983; 
Kirschner & Merriënboer, 2013; Perry, 1999; Vermunt, 1996). Keefe (1979, p.4) 
defines learning style as ”characteristic cognitive, affective, and psychological 
behaviours that serve as relatively stable indicators of how learners perceive, 
interact with, and respond to the learning environment”. Pashler, McDaniel, Rohrer 
and Bjork (2008) define learning style as the most effective way to learn, and 
Cassidy (2004) describes learning style as an individual way to approach a learning 
task. In this thesis, we explore the view of gender-related learning styles as a 
preference for guided learning for girls, and for independent learning for boys. This 
does not necessarily imply the existence of specific gendered learning style, or 
even of ‘learning styles’ in general. This remains a matter of debate (Riener & 
Willingham, 2010). Regardless of the validity of the concept of learning styles, 
however, teachers are likely to value the notion in practice (Newton & Miah, 2017; 
SLO, 2013) and this could influence their teaching strategies.
 Although gender differences in achievements seem to diminish, it has been found 
that girls do not achieve their full potential in gender-stereotyped domains such as 
mathematics (Cvencek, Meltzoff & Greenwald, 2011; Shapiro & Williams, 2012). 
The present thesis aims to contribute to our understanding of stereotypes in 
teachers’ and students’ beliefs regarding malleability of intelligence. Teachers’ and 
students’ awareness of their (implicit beliefs) is the first step towards optimizing 
teaching and learning processes, which can contribute to the full development of 
students’ abilities and increased quality of achievements.

The teachers’ perspective
 On August 1st, 2014, a new law became effective in the Netherlands, the ”Inclusive 
Education” law [”Passend Onderwijs”] to regulate the location of all students. This 
law states that schools are responsible for finding appropriate education for all 
students, including those in need of special education, which requires cooperation 
between regular schools and special education schools. As a result of the ”Inclusive 
Education” law, teachers face a larger diversity in developmental demands and 
abilities of students in classrooms because more students stay at regular schools 
rather than at special schools (Van der Woud & Beliaeva, 2015). Teachers in 
secondary education are confronted with two specific demands of national 
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government. Firstly, teachers face increasing pressure to obtain better student 
results, as the Dutch government strives to increase the quality of Dutch education 
and to raise achievements from ‘good’ to ‘better’ (OCW, Ministry of Education, 
Culture & Sciences, 2011; Onderwijsraad, 2011). Results from Dutch students for 
the subject languages, Dutch and English, and mathematics decreased as 
compared to a few years ago (Inspection of the Education, 2011). Secondly, the 
government wants to invest in the restriction of future social deprivation and 
underutilization of talents, for example from girls or minority groups. 
 As a result of these two demands, teachers are expected to adapt their teaching 
to students’ needs (Stokking, 1998), i.e. their teaching practices must match 
students’ individual qualities and potential. Students’ individual abilities and needs 
determine the type of instruction, help, and support needed to make it possible for 
all students to perform at their best (OC&W, Ministry of Education, Culture and 
Science, 2015). 
 As change in the educational field, due to governmental demands, continues to 
cause uncertainty regarding teachers’ roles and their teaching processes (Evers, 
Brouwers & Tomic, 2002; Frykholm, 2004), increased knowledge about teachers’ 
own beliefs are important for their personal and professional development. 
Teachers can optimize their teaching processes and therefore contribute to 
students’ increased achievements and utilization of talents (Thoonen, Sleegers, 
Peetsma & Oort, 2011). The present thesis aims to contribute to knowledge of 
teachers’ beliefs and is a step towards optimizing the educational process by 
making implicit beliefs explicit.
   
Teachers’ beliefs 
Teachers’ beliefs and expectations about students’ learning influence their daily 
practice and students’ learning outcomes. Different expectations might be 
influenced by student characteristics, such as socio-economic background, race 
(Tenenbaum & Ruck, 2007), gender (Watson, Rubie-Davies, Meissel, Peterson, 
Flint, Garret & McDonald, 2016) or the presence of a learning disorder (Van den 
Bergh, Denessen, Hornstra, Voeten, Holland (2010) and might function as self-
fulfilling prophecies (Merton, 1948; Brophy, 1985; Brophy & Good, 1970; Rosenthal 
& Jacobson, 1968; Turner, Christensen & Meyer, 2009). In a review-study Jussim 
& Harber reported that self-fulfilling prophecies in the classroom did exist, that they 
were occasionally large, but far more often they tended to be small. Expectations 
predicted students’ learning outcomes just because they were accurate (Jussim & 
Harber, 2005). Timmermans, Kuyper and Van der Werf’s (2015) recent study 
showed teacher expectation bias regarding students’ academic aptitude to be 
gender-related. The perceptions of students’ work habits could partly explain 
differences in teachers’ gender related expectations (Timmermans, De Boer & Van 
der Werf, 2016). Not only expectations at the individual level, but also at the class 
level (whole group of students) were found to be important (Rubie-Davies, 2010). 
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 Teachers’ stereotypical beliefs could have unintentional consequences, such as 
affecting students’ beliefs regarding their own abilities. Therefore, to achieve good 
teaching practices, it is necessary for teachers to understand and recognize their 
own underlying (implicit) beliefs regarding the educational process (Fang, 1996; 
Wagner, Baumann & Hank, 2016).  Teachers’ awareness of implicit beliefs may 
facilitate better understanding, teaching, and a positive learning climate for all 
students. This thesis thus investigates teachers’ beliefs, especially regarding 
intelligence malleability. Most studies of mindsets regarding intelligence malleability 
to date have investigated the mindset of the students. To our knowledge, only a few 
studies investigated the teachers’ mindset on malleability and its influence on the 
teaching and learning process, with e.g. Gutshall (2013) investigating teachers’ 
mindset about students with or without disabilities and Garcia-Cépero & McCoach 
(2009) investigating teachers’ mindset about the identification of the gifted students. 
With our study we aim to contribute to knowledge of the influence of teachers’ 
beliefs on their teaching practices such as appraisal of student’s achievements and 
the feedback they provide in the classroom.

Gender and teaching domain
Teacher characteristics appear to be related to different teacher beliefs and 
attributes (Rubie-Davies, 2010), and may lead to differences in the educational, 
pedagogical, social and emotional climate in classrooms. One such characteristic 
is gender. Previous studies focused on the influence of teachers’ gender on learning 
outcomes, attitudes and behaviour of students, but results have been inconsistent. 
Dee (2006), for example, indicated that learning from a teacher of the opposite 
gender had a negative effect on students, whereas Driessen (2007) reported that 
teacher gender had no effect on students’ achievement or behaviour. Other studies 
investigating the relationship between teachers’ gender and their behaviour 
towards students showed female teachers to be more student-centred, indirect 
and supportive than male teachers (Li, 1999), and as providing more supportive 
and expressive feedback equally to boys and girls (Duffy, Warren & Walsh, 2001). 
 Gender has been shown to affect teachers’ beliefs regarding the curriculum and 
conceptions of their roles (Li, 1999), as well as their beliefs regarding students’ 
gender roles (Tatar & Emmanuel, 2001). Results suggested that female teachers 
tend to have stronger egalitarian views about gender roles than male teachers, 
particularly regarding employment roles. However, little is known about the role of 
gender regarding the beliefs of intelligence malleability and achievement appraisal.
 In this thesis, we focus on male and female teachers’ beliefs regarding gender 
differences in students’ study and career choices, abilities, and learning styles in 
the context of feedback they provide their students. To examine whether explicit 
and implicit gender-related beliefs of teachers influence their classroom behaviour, 
in this thesis we studied the relationship between these beliefs and 1) how they 
value achievement, and 2) the feedback teachers provide. Appraisal of achievement 
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and feedback is further explained below. 
 The focus on teaching domain is significant because teachers working in ‘gender 
stereotyped’ domains are likely to have more pronounced beliefs. Leslie, Cimpian, 
Meyer and Freeland (2015) indicated that practitioners in gender-stereotyped 
domains such as science, technology, engineering, mathematics (STEM) and 
computer science are likely to believe that innate talent is the most important 
prerequisite for success, and that the under-representation of women in such fields 
is potentially related to the stereotypical view that women do not possess such 
talent. 
 Furthermore, in the Netherlands, 85% of mathematics teachers are male 
(Meelissen & Drent, 2009; Michels, Bruning, Folmer & Ottevanger, 2014). In a 
recent study of the representation of women in science in 66 countries, Miller, 
Eagly and Linn (2014) showed that gender-science stereotypes occurred, 
specifically if those fields were male-dominated. These gender stereotypes even 
occurred in nations with high overall gender equity, such as the Netherlands.
 Given the gender-specificity of some school subjects, namely science, technology, 
engineering and mathematics (Vassilou, 2010), and the presence of strong gender 
stereotypes in male-dominated science fields specifically, it is important to increase 
insight in the effect of the characteristic ‘teaching domains’ (i.e. STEM versus non-
STEM) on the teachers’ (implicit) beliefs. 

Teachers’ classroom behaviour
In daily classroom situations, there is a relationship between teachers’ beliefs and 
expectations on one hand, and teachers’ behaviour on the other (Andersson, 2010; 
Li, 1999; Rubie-Davies, 2010). Our aim is to unravel the relation between mindset 
and two aspects of classroom behaviour, i.e. appraisals of student achievement 
and teachers’ feedback. These two aspects of teachers’ classroom behaviour may 
influence their students’ learning outcomes and behaviour. To our knowledge, the 
relationship between teachers’ mindset and their appraisal of achievement and 
type of feedback they provide has not yet been investigated.
 The first aspect, appraisal of achievement, refers to the assessment of learning 
outcomes. Teachers can compare students’ achievements with those of other 
students (social reference norm), with students’ own prior achievements (individual 
reference norm), or with a standard norm (criterial reference norm) inherent to a 
task (Rheinberg, 1980). Wilbert and Grunke (2010) reported that the reference 
norms used by teachers can affect students’ achievements and motivation, with 
the individual reference norm positively affecting learning, and the social reference 
norm inhibiting learning.

The second aspect of teachers’ classroom behaviour investigated in this thesis 
is feedback. Teachers mostly provide feedback on achievements whereas students 
receive feedback. Feedback plays an important role in classroom situations and 
has a strong influence on students’ learning and motivation (Hattie & Timperley, 
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2007; Wilbert, Grosche & Gerdes, 2010; Albrecht, Haapanen, Hall & Montonya, 
2009). We argue that teachers’ beliefs about intelligence malleability influence their 
feedback behaviour (Jordan, Schwartz & McGhie-Richmond, 2009). This underlines 
the importance of making implicit beliefs explicit, as growth-oriented feedback 
could lead to a more growth-oriented mindset in students (Gunderson, Gripshover, 
Romero, Dweck, Goldin-Meadow & Levine, 2013). 
 Previous studies show that the effects of feedback on students’ learning are 
diverse and depend on various factors such as students’ goal-setting, students’ 
receiving, understanding and interpreting feedback, type of feedback (Hattie, 
2012), and moment of feedback (Mason & Bruning, 2001). The most effective 
feedback is detailed, specific and descriptive (Wiggins, 2012), it focuses on the 
completed work and not on the person (Lipnevich & Smith, 2009a), it is individual 
(Lipnevich & Smith, 2009b), and it provides personal comment without praise and 
without giving a score (Cimpian, Arce, Markman & Dweck, 2007). Students 
receiving more process praise are more likely to endorse growth mindset beliefs 
(Gunderson, Gripshover, Romero, Dweck, Goldin-Meadow & Levine 2013). In 
comparison, ineffective feedback gives personal comments on intelligence rather 
than praise for effort (Mueller & Dweck, 1998). In this ineffective feedback, internal 
competition and comparison between students play a role. This type of feedback 
could lead to diminished motivation, decreased achievements, feelings of 
inadequacy and lowered self-esteem - aspects of a more fixed mindset (Harlen & 
Crick, 2002; Harlen, 2005; Wilbert & Grúnke, 2010). The present thesis aims to 
contribute to knowledge of teachers’ beliefs on malleability of intelligence and the 
influence on their feedback behaviour. If teachers’ become aware of their mindset 
of malleability and its influence on their feedback behaviour they might adapt their 
feedback into more effective and growth oriented interventions. As a result of this 
growth oriented feedback, students’ outcomes might improve. 
 
Students’ perspective
For adolescent students, attending secondary pre-vocational education is an 
intense experience with different school subjects taught by several different 
teachers, new social challenges and homework (Gniewosz, Eccles & Noack, 2011; 
Mackenzie, McMaugh & O’Sullivan, 2012; Wigfield, Eccles, Mac Iver, Reumand & 
Midgley, 1991). Students are confronted with conflicting demands from teachers, 
peers and personal needs and it can be stressful for them to find the right balance. 

Students’ beliefs
In the Dutch educational system, adolescents attending the second year of pre-
vocational education must, at the end of year two, choose the curriculum subjects 
for which they will take their final exams two years later. At this stage, they are 
relatively young (13-15 years of age), and their beliefs about competencies, 
abilities, study and career choices are not yet fully developed: adolescence is 
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characterized by an increased need to regulate behaviour in accordance with long-
term goals and consequences and decision-making (Steinberg, 2005), such as 
study and career choices. Their beliefs are influenced by parents, teachers and 
peers. Self-efficacy beliefs and outcome expectations, along with personal and 
contextual variables (e.g. gender, background variables, parent and family 
influences), play an important role in the formation of study and career choices 
(Garg, Kauppi, Urajnik & Lewko, 2010). The choices made when students are 
relatively young and likely uncertain of their future careers may have a significant 
impact on their future possibilities. Therefore, it is important to make students 
aware of their ability beliefs, especially when these beliefs concern gender-
stereotyped domains. 
 Students may have a more or less realistic level of expectation for their abilities 
and competencies. However, feelings of uncertainty and fear can also occur. Which 
feelings predominate may be influenced by the type of praise or criticism comments 
students receive from parents and teachers prior to entering secondary school, for 
example regarding mathematics (Usher & Pajares, 2009; Zeldin & Pajares, 2000). 
These comments may frame the students’ interpretations of information related to 
their academic competence (Usher & Pajares, 2009), and form and shape their 
beliefs regarding their own learning process in a growth of fixed direction. 
Subsequently, students’ self-confidence and self-esteem could influence their 
learning outcomes (Valentine, DuBois & Cooper, 2005) and, consequently, their 
future educational and career choices. 

Student beliefs and gender differences
Students’ beliefs could be key to their engagement in education and learning (Akey, 
2006). In this thesis we explored ability and effort beliefs (mindset) in the context of 
classroom behaviour and learning. Additionally gender differences are explored, 
as gender is identified as one of the variables in earlier studies on academic 
achievement and motivation (Akey, 2006; Flynt, 2008; Halpern et al., 2011; Harker, 
2000; Ma, 2007; Van Houtte, 2004; Wagner, 2015) and in mindset studies (Dweck, 
Davidson, Nelson, & Enna; 1978; Gunderson, Ramirez, Levine, & Beilock, 2012). 
 Previous studies investigating self-efficacy beliefs, including ability and effort 
beliefs, report notable differences between girls and boys. Dweck (2006b), for 
example, found that the higher girls’ intelligence, the faster they abandon learning 
new, complex issues. Girls showed less self-competence compared with boys, 
whereas boys were challenged by complex problems and were willing to increase 
their efforts. Particularly intelligent girls were found to be more vulnerable to a loss 
of confidence and a loss in effectiveness when they run into difficulties (Licht, 
Linden, Brown & Sexton, 1984; Licht & Dweck, 1984; Dweck, 2006b). This was 
particularly so in stereotypically ‘male-dominated’ fields, such as mathematics. 
There was a considerable disparity between girls and boys in their math grades (at 
the end of 8th grade), but only for those students who believed that intellectual skills 
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are a gift (fixed mindset), not for those who believed that qualities can be developed 
(growth mindset). A fixed mindset might not only make girls vulnerable to decreased 
performance levels, it might also make them susceptible to stereotypes, so that 
when they enter an environment that denigrates their ”gift”, they might lose the 
desire to continue in that field (Dweck, 2006b; Good, Aronson & Inzlicht, 2003). 
Furthermore, girls were found to have lower levels of self-confidence and 
incremental views of intelligence than boys (Diseth, Meland & Breidablik 2014; 
Preckel, Goetz, Pekrun & Kleine, 2008). Whereas in above mentioned studies the 
impact of self-efficacy beliefs on ability and effort beliefs and mathematics outcomes 
was demonstrated, Arslan (2013) conducted a study of the beliefs about sources 
of self-efficacy. He found that girls and boys hold different opinions about the 
sources of self-efficacy beliefs: girls stated more often than boys that mastery 
experience (efficient way of gaining self-efficacy), social persuasion (explicit 
messages to students by their social environment that they can achieve the tasks 
assigned), and physiological state increase their self-efficacy beliefs regarding 
learning and performance (Arslan, 2013). If teachers are aware of the gendered 
differences in the sources of self-efficacy beliefs of students, they may be more 
effective in adjusting their teaching processes accordingly. 
 According to Grabill et al. (2005), girls and boys did not differ in their beliefs 
regarding academic performance and study attitude; both girls and boys are 
convinced that girls are better achievers and possess a more serious study attitude. 
Participants attributed high achievement with low effort to boys, and high 
achievement with high effort to girls. 

Interaction between students’ mindset on malleability of intelligence and 
teachers’ feedback
Specific reactions of students in their response to feedback may be dependent on 
their students’ mindsets and self-esteem. In a previous study, Cassidy (2003) 
suggested that students having a high self-esteem more often seek feedback 
compared with low self-esteem students. A growth mindset is associated with a 
more effective response to feedback in comparison with a fixed mindset (Burnette, 
O’Boyle, Van Epps, Pollack, & Finkel, (2013). Mangels Butterfield, Lamb, Good, & 
Dweck (2006) investigated the influence of mindset on reaction to feedback and 
error correction using event-related potentials (ERPs). Results suggested that 
respondents with a more growth-oriented mindset in the specific situation, where 
general knowledge was tested, paid more attention to corrective information and 
applied it more often than fixed mindset respondents in that situation. These results 
confirm the positive relations between growth mindset and successful responses 
to feedback. In sum, many factors affect the complex learning and teaching 
interactions. In a conceptual framework (Figure 1), we show the complex 
relationships between several aspects (the blue lines between beliefs - behaviour 
- learning achievements) investigated in this thesis, marked in red.  
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Aims of the present thesis
Teachers’ and students’ beliefs infl uence academic teaching and learning processes 
(Beghetto, 2004; Rubie-Davies, Flint & McDonald, 2012). The focus of this thesis 
is on teachers and students in secondary, pre-vocational, education (VMBO). The 
general aim of the studies described in this thesis is to explore the beliefs of 
teachers and students underlying their classroom behaviour, focusing on beliefs 
about intelligence malleability. We distinguish three specifi c aims. The fi rst aim is 
to study the relationship between teacher characteristics of ‘gender’ and ‘teaching 
domain’ and beliefs about boys’ versus girls’ career choices, abilities and learning 
styles. We hypothesize that teachers’ characteristics gender and teaching domain 

Fig. 1 Model of the relationship between teachers’ beliefs, classroom behaviour, 
students’ beliefs, learning achievements and the characteristics of gender and 
teaching domain. Relations investigated in this thesis are marked in red (other 
relations are marked in blue). a. gender and teachers’ beliefs regarding career, 
aptitude for science and learning styles (chapter 2); b.teaching domain and 
teachers’ beliefs’ (chapter 2); c. teachers’ mindset on malleability of intelligence 
and appraisal of students’ achievements (chapter 3 study 1); d. teachers’ mindset 
on malleability of intelligence and the feedback they provide (chapter 3 study 2); 
e. students’ characteristic ‘gender’ and students’ beliefs (chapter 4).
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impact their gender related beliefs on career, aptitude for science and learning 
styles. The second aim is to investigate the influence of teacher beliefs about 
malleability of intelligence on their classroom behaviour (feedback and appraisal of 
achievement). Teachers’ implicit beliefs, especially those regarding malleability of 
intelligence and the effects on their teaching, are largely unknown. We hypothesize 
that teachers with a more growth oriented mindset are more positive in their 
appraisal of students’ increasing achievements than those with a more fixed 
oriented mindset. We also hypothesize that teachers with a growth mindset would 
provide more, and more growth-oriented feedback than teachers with a fixed 
mindset would provide, because they might provide feedback during the whole 
learning  process to stimulate and support the student.The third aim is to explore 
students’ beliefs about malleability of intelligence. We discuss how there beliefs 
are related to their classroom- and learning behaviour. We hypothesize that male 
and female students differ in their (stereotypical) beliefs regarding malleability of 
intelligence and how they associate these beliefs with classroom- and learning 
behaviour. Because students are central to the complex system of teaching and 
learning, students’ beliefs on these topics are essential. Being aware of potentially 
stereotyped beliefs about abilities contributes to a more realistic self-esteem and 
study and career choices.

Thesis outline
Four different studies are presented in this thesis. Data were collected at ten 
schools for secondary education in the southwest of the Netherlands (Zeeland) 
and at three schools for higher education (one in the southwest, and two in the 
middle of the Netherlands). 

Chapter 2 investigates the relationship between two teacher characteristics 
(gender and teaching domain) and their gender-related beliefs regarding career, 
aptitude for science and learning styles regarding students (a and b in the theoretical 
framework depicted in Figure 1). To measure these beliefs, we used three versions 
of the Implicit Association Test (Greenwald, McGhee, & Schwartz, 1998) on 
teachers and student-teachers. Results provide insight into teachers’ implicit 
beliefs, which may have significant implications for their awareness of the existence 
of stereotypical teaching behaviour.  
 
Chapter 3 includes two studies. Study 1 investigates how teachers’ mindsets 
(measured using the Theory of Intelligence Questionnaire, Dweck, 1999) influence 
their appraisal of students’ achievements, using the Reference Norm Orientation 
Test (Rheinberg, 1980) (c in the theoretical framework). Results provide information 
about the association between growth and fixed mindsets and the appraisal of 
students’ increasing versus non-increasing achievements by teachers in secondary 
education.
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Study 2 investigates the impact of teachers’ mindsets on the amount and type of 
oral feedback they provide in real classroom interactions (d in the theoretical 
framework). Results provide insights in the association between a teacher’s 
mindset and the amount and type of oral feedback interventions in real lessons 
(video-taped, mathematics and Dutch).

Chapter 4 investigates the mindsets regarding the malleability of intelligence of 
secondary education students (13-15 years of age) using a mixed methods design. 
First we measured mindsets with the Theory of Intelligence Questionnaire. To gain 
more in-depth insight in students’ beliefs on malleability of intelligence in association 
with classroom behaviour, learning and achievements, focus groups of four 
students were held (e in the theoretical framework). 

Chapter 5 summarizes and integrates the main findings of the research reported 
in chapters 2, 3 and 4, provides concluding remarks on the studies and gives 
recommendations for the educational practice.   



20

References

Akey, T. M. (2006). School Context, Student Attitudes and Behaviour, and    
Academic Achievement: An Exploratory Analysis. New York: MDRC.

Albrecht, E. A., Haapanen, B. A., Hall, E., Mantonya, M. (2009). Improving   
Secondary School Students’ Achievement Using Intrinsic Motivation: An Action  
Research Proposal (MA). Saint Xavier University, Chicago, Illinois.     

Andersson, K. (2010). ”It’s funny that we don’t see the similarities when that’s 
what we’re aiming for”- visualizing and challenging teachers’ stereotypes of 
gender and science. Research in Science Education, 42, 281-302.

Arslan, A. (2013). Investigation of relationship between sources of self-efficacy
 beliefs of secondary school students and some variables. Educational    

Sciences: Theory & Practice, 13, 1983-1993. doi: 10.12738/estp.2013.4.1753.

Baxter-Magolda, M. B. (1987). Gender differences in cognitive development.   
Paper presented at the annual meeting of the American Educational Research  
 Association, Washington, D.C. Retrieved from the ERIC database. (ED 284 908). 

Bahnik, S., & Vranka, M. A. (2017). Growth mindset is not associated with 
scholastic aptitude in a large sample of univrsity applicants. Personality and 
Individual Differences, 117, 139-143.

Beghetto, R. A. (2004). Toward a more complete picture of student learning:   
 assessing students’ motivational beliefs. Practical Assessment, Research & 
Evaluation, 9(15). Retrieved from http://PAREonline.net/getvn.asp?v=9&n=15. 

Belenky, M. F., Clinchy, B. M., Goldberger, N. R. & Tarule, J. M. (1987). Women’s  
Ways of Knowing: The Development of Self, Voice and Mind. New York: Basic 
Books.

Brophy, J. (1983). Research on the self-fulfilling prophecy and teacher    
expectations. Journal of Educational Psychology, 75, 631-661.

Brophy, J. E. (1985). Teacher-student interaction. In J. B. Dusek (Ed.), Teacher 
Expectancies (pp. 303-328). Hillsdale, New York: Lawrence Erlbaum.

Brophy, J. E., Good, T. L. (1970). Teachers´ communication of differential 
expectations for children´s classroom performance: Some behavioural data. 
Journal of Educational Psychology, 61, 365-374.



Chapter 1 | General introduction

21

Burnette, J. L., O’Boyle, E. H., Van Epps, E. M., Pollack, J.M., & Finkel, E. J. 
(2013). Mind-sets matter: A meta-analytic review of implicit theories and self-
regulation. Psychological Bulletin, 139, 655-701. doi: 10.1037/a0029531. 

Carbonaro, W. (2005). Tracking, students’ effort, and academic achievement. 
Sociology of Education, 78(1), 27-49.

Cimpian, A., Arce, H.C., Markman, E.M., Dweck, C.S. (2007). Subtle linguistic 
cues affect children’s motivation. Psychological Science, 18, 314-316.

Cross, D. (2009). Alignment, cohesion, and change: Examining mathematics 
teachers’ belief structures and their influence on instructional practices. 
Journal of Mathematics Teacher Education, 12, 325-346. doi: 10.1007/s10857-
009-9120-5. 

Cvencek, D., Meltzoff, A. N., & Greenwald, A. G. (2011). Math–gender 
stereotypes in elementary school children. Child Development, 00, 1-14.

Dee, T. (2006). The why chromosome: How a teacher’s gender affects boys and 
girls. Education Next, 6, 68-75. 

Diseth, A., Meland, E., Breidablik, H. J. (2014). Self-beliefs among students: 
Grade level and gender differences in self-esteem, self-efficacy and implicit 
theories of intelligence.

  Learning and Individual Differences, 35, 1- 8.

Driessen, G. (2007). The feminization of primary education: Effects of teachers’ 
sex on pupil achievement, attitudes and behaviour. Review of Education, 53, 
183-203. doi 10.1007/s11159-007-9039-y.

Duffy, J., Warren, K., & Walsh, M. (2001). Classroom interactions: Gender of 
teacher, gender of student, and classroom subject. Sex Roles, 45, 579-593.

Dunn, R. (1990). Understanding the Dunn and Dunn learning styles model and 
the need for individual diagnosis and prescription. Reading, Writing and 
Learning Disabilities, 6, 223- 247.

Dweck, C. S. (2006a). Mindset: The New Psychology of Success. New York: 
Random House.

Dweck, C. S. (2006b). Is math a gift? Beliefs that put females at risk. In S.J. Ceci 
& W. Williams (Eds.), Why aren’t more women in science? Top researchers 
debate the evidence. Washington, DC: American Psychological Association.



22

Dweck, C. S. (1999). Self Theories: Their Role in Motivation, Personality, and 
Development. Hove: Psychology Press, Taylor and Francis Group. Retrieved 
from http://www.teacherstoolbox.co.uk/T_Dweck_Questionnaire.html.   

Eccles, J. S., Barber, B., Jozefowicz, D., (1999). Linking gender to educational, 
occupational, and recreational choices: applying the Eccles et al. model of 
achievement-related choices. In W. B. Swann Jr., J. H. Langlois, L. A. Gilbert 
(Eds.), Sexism and Stereotypes in Modern Society: The Gender Science of 
Janet Taylor Spence (pp. 153-192). Washington, DC, US: American 
Psychological Association.

Eccles, J. (2011). Gendered educational and occupational choices: Applying the 
Eccles et al. model of achievement-related choices. International Journal of 
Behavioural Development, 35, 195-201. doi: 10.1177/0165025411398185.

Ellis, J., Fosdick, B. K., & Rasmussen, C. (2016). Women 1.5 times more likely to 
leave STEM Pipeline after calculus compared to men: Lack of mathematical 
confidence a potential culprit. PLOS ONE, 11(7): e0157447. doi:10.1371/
journal.pone.0157447.

Evers, W. J. G., Brouwers, A., & Tomic, W. (2002). Burnout and self-efficacy:  
A study on teachers’ beliefs when implementing an innovative educational system 
in the Netherlands. British Journal of Educational Psychology, 72, 227-243.

Fang, Z. (1996). A review of research on teacher beliefs and practices. 
Educational Research, 38, 47-65. doi: 10.1080/0013188960380104.

Frome, P. M., Alfeld, C. J., Eccles, J. S., Barber, B. L., Watt, H. M. G. (2008).  
Is the desire for a family-flexible job keeping young women out of male-
dominated occupations? In H. M. G. Watt, & J. S. Eccles (Eds.), Gender and 
occupational outcomes: Longitudinal assessments of individual, social, and 
cultural influences (pp. 195-214). Washington, DC, US: American 
Psychological Association. 

Frykholm, J. (2004). Teachers’ tolerance for discomfort: Implications for curricular 
reform in mathematics. Journal of Curriculum and Supervision, 19, 125-149.

Garcia-Cépero, M. C., & McCoach, D. B. (2009). Educators’ implicit theories of 
intelligence and beliefs about the identification of gifted students Universitas 
Psychologica, [online] 8, 295-310. 



Chapter 1 | General introduction

23

Gardner, H. (1983, 1993). Frames of Mind: The Theory of Multiple Intelligences 
(2nd.ed). New York: Basic Books. 

Garg, R., Kauppi, C., Urajnik, D., & Lewko, J. (2010). A longitudinal study of the 
context and experience on the scientific career choices of Canadian 
adolescents. Canadian Journal of Career Development, 9(1), 15-24.

Georgiou, S. N. (2008). Beliefs of experienced and novice teachers about 
achievement. Educational Psychology: An International Journal of 
Experimental Educational Psychology, 28, 119-131.  
doi:10.1080/01443410701468716.  

Gniewosz, B., Eccles, J.S., & Noack, P. (2011). Secondary school transition and 
the use of different sources of information for construction of the academic 
self-concept. Social Development, 1-21.

Goldberg, W. A., Kelly, E., Matthews, N. L., Kang, H., Li, W., Sumaroka, M. 
(2012). The more things change, the more they stay the same: Gender, 
culture, and college students’ views about work and family. Journal of Social 
Issues, 689, 814-837.

Good, C., Aronson, J., & Inzlicht, M. (2003). Improving adolescents’ standardized 
test performance: An intervention to reduce the effects of stereotype threat. 
Journal of Applied Developmental Psychology, 24, 645-662.

Grabill, K. M., Lasane, T. P., Povitsky, W. T., Saxe, P., Munro, G. D., Phelps, L. 
M., & Straub, J. (2005). Gender and study behaviour: How social perception, 
social norm adherence, and structured academic behaviour are predicted by 
gender. North American Journal of Psychology, 7(1), 7-24.

Grasha-Reichmann Student Learning Style Scales (GRLSS). (1974).  
Retrieved from http://www.ccsonline.ca/Resources/ideas/grasha-riechmann_
learning_styles.pdf. 

Greenwald, A. G., McGhee, D. E., & Schwartz, J. L. K. (1998). Measuring 
individual differences in implicit cognition: The implicit association test. Journal 
of Personality and Social Psychology, 74, 1464-1480. 

Greenwald, A. G., Nosek, B. A., & Banaji, M. R. (2002). Harvesting implicit group 
attitudes and beliefs from a demonstration website. Group Dynamics: Theory, 
Research, and Practice 6, 101-115.



24

Gunderson, E. A., Ramirez, G., Levine, S. C., & Beilock, S. L., (2012). The role of 
parents and teachers in the development of gender-related math attitudes. 
Sex Roles, 66, 153- 166.

Gunderson, E. A., Gripshover, S. J., Romero, C., Dweck, C. S., Goldin-Meadow, 
S., & Levine, S. C. (2013). Parent praise to 1-3 year-olds predicts children’s 
motivational frameweorks 5 years later. Child Development, 84, 1526-1541. 

Gutshall, C. A. (2013). Teachers’ mindset for students with and without 
disabilities. Psychology in the Schools, 50, 1073-1083.

Hall, C. S., Lindzey, G., & Campbell, J. B. (1988). Theories of Personality. New 
York: Wiley

Harlen, W. & Crick, R.D. (2002). A systematic review of the impact of summative 
assessment and tests on students’ motivation for learning (EPPI-Centre 
Review, version 1.1). In Research Evidence in Education Library. Issue 1. 
London: EPPI-Centre, Social Science Research Unit, Institute of Education.

 Harlen, W. (2005). Teachers’ summative practices and assessment for learning 
– tensions and synergies. The Curriculum Journal, 16, 207- 223.

Hattie, J., Timperley, H. (2007). The power of feedback. Review of Educational 
Research, 77(1), 81-112. doi: 10.3102/003465430298487.

Hattie, J. (2012). Know thy impact. Educational Leadership, 70(1), 18-23.

Heyman, G. D., Legare, C. H. (2004). Children’s beliefs about gender differences 
in the academic and social domains. Sex Roles, 50, 227-239.

Ifegbesan, A. (2010). Gender stereotypes belief and practices in the classroom: 
The Nigerian post-primary school teachers. Global Journal of Human Social 
Science, 10(4), 29-38. 

Inspection of the Education (2011). Onderwijsverslag 2009 / 2010 [Education 
Report 2009/2010]. De Meern: Inspectie van het Onderwijs.

Jordan, A., Schwartz, E., & McGhie-Richmond, D. (2009). Preparing teachers for 
inclusive classrooms. Teaching and Teacher Education 25, 535–542.



Chapter 1 | General introduction

25

Jussim, L., & Harber, K. D. (2005). Teacher expectancies and self-fulfilling 
prophecies: Knowns and unknowns, resolved and unresolved controversies. 
Personality and Social Psychology Reviews, 9, 131-155.

Keefe, J. W. (1979). Learning style: An overview. In J. W. Keefe (Ed.), Student 
Learning Styles: Diagnosing and Prescribing Programs (pp. 1-17). Reston, VA: 
National Association of Secondary School Principals.

Kirschner, P. A., & Merriënboer, van J. J. G. (2013). Do learners really know best? 
Urban legends in education. Educational Psychologist, 48, 169-183.  doi:10.10
80/00461520.2013.804395. 

Kite, M. E., Deaux, K., & Haines, E. L. (2008). Gender stereotypes. In F. L. 
Denmark, & M. A. Paludi, Psychology of Women: A Handbook of Issues and 
Theories (pp. 205-236). Westport: Praeger Publishers.  

Kolb, D. A. (1983). The Experiential Learning: Experience as the Source of 
Learning and Development. New Jersey: FT Press.

Lauermann, F., Chow, A., & Eccles, J. S. (2015). Differential effects of 
adolescents’ expectancy and value beliefs about math and English on math/
science-related and human-services-related career plans. International 
Journal of Gender, Science and Technology, 7, 205-228.

 
Leslie, S., Cimpian, A., Meyer, M., & Freeland, E. (2015). Expectations of 

brilliance underlie gender distributions across academic disciplines. Science, 
347(6219), 262-265.

Li, Q. (1999). Teachers; beliefs and gender differences in mathematics: A review. 
Educational Research, 41(1), 63-76. 

Licht, B.G., & Dweck, C.S. (1984). Determinants of academic achievement: The
 interaction of children’s achievement orientations with skill area. Developmental
 Psychology, 2, 628-636.
 
Licht, B.G., Linden, T., Brown, D., & Sexton, M. (1984). Sex differences 
 in achievement orientation: An ”A” student phenomenon? Paper presented at the 

meeting of the American Psychological Association. Toronto, Canada. 
 
Lipnevich, A. A., Smith, J. K. (2009a). Effects of differential feedback on students’  

examination performance. Journal of Experimental Psychology, 15, 319–333. 
doi: 10.1037/a0017841.



26

Lipnevich, A.A., & Smith, J.K. (2009b). ”I really need feedback to learn”: Students’   
perspectives on the effectiveness of the differential feedback messages. 
Educational  Assessment Evaluation and Accountability, 21, 347-367.

Mackenzie, E., McMaugh, A., & O’Sullivan, K. (2012). Perceptions of primary to 
secondary school transitions: Challenge or threat? Issues in Educational 
Research, 22, 298-314.

Mangels, J. A., Butterfield, B., Lamb, J., Good, C. D., & Dweck, C. S. (2006). Why 
do beliefs about intelligence influence learning success? A social cognitive 
neuroscience model. Social Cognitive and Affective Neuroscience (SCAN), 
1(2), 75-86. doi: 10.1093/scan/nsl013.

Marzano, R. J., Pickering, D. J., & Pollock, J. E. (2001). Classroom Instruction 
That Works: Research-based Strategies for Increasing Students’ 
Achievements. Alexandria, Virginia: ASCD.

Marzano, R. J. (2003). What Works in Schools: Translating Research into Action. 
Virginia:  Association of Supervision and Curriculum Development (ASCD).

Mason, B., & Bruning, R. (2001). Providing Feedback in Computer-based 
Instruction: What the Research Tells Us. Retrieved from http://dwb.unl.edu/
Edit/MB/MasonBruning.html 

Meece, J. L., Glienke, B. B., & Burg, S. (2006). Gender and motivation. Journal of 
School Psychology, 44, 351–373.

Meelissen, M. R. M, & Drent, M. (2009). Nederland in TIMSS-Advanced, 
Leerprestaties van 6 vwo-leerlingen in Wiskunde B en Natuurkunde [Learning 
Outcomes of Pre-university Secondary Education Students in Mathematics 
and Science]. Enschede, Universiteit Twente.

Merton, R. K. (1948). The Self-Fulfilling Prophecy (1948). The Antioch Review, 
8,193-210: http://www.jstor.org/stable/4609267

Michels, B., Bruning, L., Folmer, E., & Ottevanger, W. (2014). Monitoring en 
Evaluatie

  Invoering Bètavernieuwing, Nulmeting Docenten en Leerlingen 2012-2013 
[Monitoring and Evaluation Introduction New STEM Education]. Enschede: 
SLO.



Chapter 1 | General introduction

27

Miller, D. I., Eagly, A. H., & Linn, M. C. (2014). Women’s representation in science 
predicts national gender-science stereotypes: Evidence from 66 nations. 
Journal of Educational Psychology. Retrieved from http://dx.doi.org/10.1037/
edu0000005 

Mueller, C.M., & Dweck, C. S. (1998). Praise for intelligence can undermine 
children’s motivation and performance. Journal of Personality and Social 
Psychology, 75(1), 33-52.

Newton, P. M., & Miah, M. (2017). Evidence-based higher education- Is the 
learning styles ”myth” important? Frontiers in Psychology, 27 March 2017  doi:.
org/10.3389/fpsyg.2017.00444 

OC&W, Ministry of Education, Culture & Sciences (2011). Actieplan VO Beter 
Presteren. [To Achieve Better Plan of Action, Secondary Education] Kamerstuk 
23-5 .

OC&W, Ministry of Education, Culture & Sciences (2015). 8ste 
Voortgangsrapportage Passend Onderwijs [8th Progress report Inclusive 
Education] Rapport 07-12- 2015.Retrieved from: https://www.
passendonderwijs.nl/

Onderwijsraad (2011). Naar Hogere Leerprestaties in het Voortgezet Onderwijs 
[Towards Better Learning Achievements in Secondary Education]. Den Haag, 
Onderwijsraad.

Pashler, H., McDaniel, M., Rohrer, D., & Bjork, R. (2008). Learning styles: 
Concepts and evidence. Psychological Science in the Public Interest, 9, 103-
119.

Perry, W.G. (1999). Forms of Ethical and Intellectual Development in the College 
Years. San Francisco: Jossey-Bass Publishers.

Pomerantz, E., Altermatt, E., & Saxon, J. (2002). Making the grade but feeling 
distressed: Gender differences in academic performance and internal distress. 
Journal of Educational Psychology, 94, 396-404.

Preckel, F., Goetz, T., Pekrun, R., & Kleine, M. (2008). Gender differences in 
gifted and average-ability students comparing girls’ and boys’ achievement, 
self-concept, interest, and motivation in mathematics. Gifted Child Quarterly, 
52, 146-159. doi: 10.1177/0016986208315834.



28

Quihuis, G., Bempechat, J., Jimenez, N. V., & Boulay, B. A. (2002). Implicit 
theories of intelligence across academic domains: A study of meaning making 
in adolescents of Mexican descent. In J. Bempeacht, & J. E. Eliot (Eds.), 
Learning in culture and context: approaching the complexities of achievement 
motivation in student learning: new directions for child and adolescent 
development (pp 87-100). Hoboken: Wiley Periodicals, Inc.   

Reuben, E., Sapienzag, P., & Zingalesc, L. (2014). How stereotypes impair 
women’s careers in science. Proceedings of the National Academy of Science, 
111, 4403-4408.

Rheinberg, F. (1980). Leistungsbewertung und lernmotivation. Gottingen: 
Hogrefe. 

Richardson, V. (2003). Pre-service teachers’ beliefs. In J. Raths, & A. C. 
McAninch (Eds.), Teacher Beliefs and Classroom Performance: The Impact of 
Teacher Education (pp.1-22). Greenwich, Connecticut: Information Age 
Publishing.

Riener, C., & Willingham, D. (2010). The myth of learning styles. Change, the 
Magazine of Higher Learning. Retrieved from http://www.changemag.org/
archives/back%20issues/september-october%202010/the-myth-of-learning-.html. 

Rijksoverheid (2012). Wet Passend Onderwijs, stb-2012-533 ISSN 0920 – 2064. 
Staatsblad van het Koninkrijk der Nederlanden. Retrieved from  https://www.
rijksoverheid.nl/onderwerpen/passend-onderwijs

 Rosenthal, R., & Jacobson, L. (1968). Pygmalion in the classroom. The Urban 
Review, 3(1) 16-20.

 Ross, J. A., Scott, G., & Bruce, C.D. (2012). The gender confidence gap in 
fractions knowledge: Gender differences in student belief-achievement 
relationships. School, Science and Mathematics, 112, 278-288.

Rubie-Davies, C. M. (2010). Teacher expectations and perceptions of student 
attributes: Is there a relationship? British Journal of Educational Psychology, 
80, 121-135.

 
Rubie-Davies, C. M., Flint, A., & McDonald, L. G. (2012). Teacher beliefs, teacher 

characteristics, and school contextual factors: What are the relationships? 
British Journal of Educational Psychology, 82(2), 270-288. doi: 
10.1111/j.20144-8279.2011.02025.x.



Chapter 1 | General introduction

29

Sáinz, M., & López-Sáez, M. (2010). Gender differences in computer attitudes 
and the choice of technology-related occupations in a sample of secondary 
students in Spain, Computers & Education, 54, 578–587.

Shapiro, J. R., & Williams, A. M. (2012). The role of stereotype threats in 
undermining girls’ and women’s performance and interest in STEM fields.  
Sex Roles, 66, 175-183. 

SLO (2013). SLOA-project Lek- en Linge, onderzoeksrapport [national subsidy 
education development supporting acitivities Lek and Linge, research report], 
Enschede, SLO.

Steinberg, L. (2005). Cognitive and affective development in adolescence. 
TRENDS in Cognitive Sciences, 9, 69-74.

Stokking, K. (1998). Klassikaal onderwijs versus zelfstandig leren is een 
verkeerde discussie: Het gaat niet om de organisatievorm, maar om 
leerprocessen en hun betekenis [Classroom instruction versus autonomous 
learning is a wrong discussion: it is not about the organizational form, but 
about learning processes and their meaning]. Didaktief en School, 28, 27-29.

Tatar, M., & Emmanuel, G. (2001). Teachers’ perceptions of their students’ gender 
roles. 

 The Journal of Educational Research, 94, 215-224.

Tenenbaum, H. R., & Ruck, M. D. (2007). Are teachers’ expectations different for 
racial minority than for European American students? A meta-analysis.  
Journal of Educational Psychology, 2007, 99, 253-273. 

Thoonen, E. E. J., Sleegers, P. J. C., Peetsma, T. T. D., & Oort, F. J. (2011).  
Can teachers motivate students to learn? Educational Studies, 37, 345-360.

Tiedemann, J. (2002). Teachers’ gender stereotypes as determinants of teacher 
perceptions in elementary school mathematics. Educational Studies in 
Mathematics, 50(1), 49-62.

Timmermans, A. C., De Boer, H., & Van der Werf, M. P. C. (2016). An 
investigation of the relationship between teachers’ expectations and teachers’ 
perceptions of student attributes. Social Psychology of Education, 19,  
217-240.



30

Timmermans, A. C., Kuyper, H., & Van der Werf, G. (2015). Accurate, inaccurate, 
or biased teacher expectations: Do Dutch teachers differ in their expectations 
at the end of primary education? British Journal of Educational Psychology, 
85, 459-478.    

Turner, J. C., Christensen, A., & Meyer, D. K. (2009). Teachers’ beliefs about 
student learning and motivation. In L.J. Saha & A.G. Dworkin (Eds.), 
International Handbook of Research on Teachers and Teaching (pp. 361–371), 
New York: Springer Science+Business Media, LLC.

Urhahne, D. (2015). Teacher behaviour as a mediator of the relationship between 
teacher judgement and students’ motivation and emotion. Teaching and 
Teacher Education, 45, 73-82.

Usher, E. L., & Pajares, F. (2009). Sources of self-efficacy in mathematics:  
A validation study. Contemporary Educational Psychology, 34, 89-101.

Valentine, J. C., DuBois, D., L., & Cooper, H. (2005). The relation between self-
beliefs and academic achievement: A meta-analytic review. Educational 
Psychologist, 39, 111-133.

Van den Bergh, L., Denessen, E., Hornstra, L., Voeten, M., & Holland, R. W. 
(2010). The implicit prejudiced of teachers: Relations to teacher expectations 
and the ethnic achievement gap. American Educational Research Journal, 47, 
497-527. doi:103102/0002831209353954. 

Van der Woud, L., & Beliaeva, T. (2015). Rapportage Onderzoek Passend 
Onderwijs [Research report ”Adequate Education”], Utrecht: DUO-
onderwijsonderzoek.

Van Houtte, M. (2004). Why boys achieve less at school than girls: The difference 
between boys’ and girls’ academic culture. Educational Studies, 30, 159-173.

Vassilou, A. (2010). Gender Differences in Educational Outcomes: Study on the 
Measures Taken and the Current Situation in Europe. Education, Audiovisual 
and Culture Executive Agency (EACEA P9 Eurydice). doi: 10.2797/3598.

Vermunt, J.D. (1996). Metacognitive, cognitive and affective aspects of learning 
styles and strategies: A phenomenographic analysis. Higher Education, 31, 
25-50.



Chapter 1 | General introduction

31

Wagner, L., Baumann, N., & Hank, P. (2016). Enjoying influence on others: 
Congruently high  implicit and explicit power motives are related to teachers’ 
well-being. Motivation and Emotion, 40, 69-81. doi:10.5167/uzh-115581.

Walkey, F. H., McClure, J., Meyer, L. H., & Weir, K. F. (2013). Low expectations 
equal no expectations: Aspirations, motivation, and achievement in secondary 
school. Contemporary Educational Psychology, 38, 306-315 

Watson, P. W. St J., Rubie-Davies, C. M., Meissel, K., Peterson, E. R., Flint, A., 
Garrett, L., & McDonald, L. (2016). Gendered teacher expectations of 
mathematics achievement in New Zealand: Contributing to a kink at the base 
of the STEM pipeline. International Journal of Gender, Science and 
Technology, 8, 82-102.  

Wigfield, A., Eccles, J. S., Mac Iver, D., Reuman, D. A., & Midgley, C. (1991). 
Transitions during early adolescence: changes in children’s domain-specific 
self-perceptions and general self-esteem across the transition to junior high 
school. Developmental Psychology, 27, 552-565.

Wiggins, G. ( 2012). 7 keys to effective feedback. Educational Leadership, 
Feedback for Learning, 70 (1), 11-16.

Wilbert, J., Grosche, M., & Gerdes, H. (2010). Effects of evaluative feedback on 
rate of learning and task motivation: An analogue experiment. Learning 
Disabilities: A Contemporary Journal, 8, 43-52.

Wilbert, J., & Grünke, M. (2010). Norms and goals of appraisal of German 
teachers for students with learning disabilities. Learning Disabilities:  
A Contemporary Journal 8, 19-30.

Zeldin, A. L., & Pajares, F. (2000). Against the odds: Self-efficacy beliefs of 
women in Mathematical, Scientific, and Technological careers. American 
Educational Research Journal, 37, 215-246. doi: 
10.3102/00028312037001215. 

Zimmerman, B. J. (1990). Self-regulated learning and academic achievement:  
An overview. Educational Psychologist, 25(1), 3-17. 



32



33

CHAPTER 2

ARE TEACHER BELIEFS GENDER RELATED?

Emmy de Kraker-Pauw,¹,² Floryt van Wesel,¹ Thijs Verwijmeren,³ Eddie Denessen³ 
& Lydia Krabbendam¹

¹  Department of Educational Neuroscience,Faculty of Behavioural and Movement 
Sciences Vrije Universiteit, Amsterdam,

² Hogeschool Utrecht, Faculty of Education, Utrecht, the Netherlands;

³ Behavioural Science Institute, Radboud University, Nijmegen, the Netherlands

Published in: Learning and Individual Differences (2016), 51, pp. 333-340     
doi: 10.1016/j.lindif.2016.08.040 



34

Abstract 
Teacher beliefs influence student behaviour and learning outcomes. Little is known 
about the role of specific teacher characteristics (e.g., gender and teaching domain) 
in the formation of these beliefs. In the current study, three versions of the Implicit 
Association Test (IAT) were used to assess gender-related beliefs regarding career, 
aptitude for science and learning styles, respectively. The IAT-genderLearningStyles 
instrument was designed especially for the study. The beliefs of 107 participating 
teachers and student teachers in the Netherlands were investigated. Neither the 
gender nor the teaching domain of the teacher was associated with gender-related 
beliefs regarding student career choices. For male teachers, having a STEM 
background was associated with stronger gender-related beliefs regarding aptitude 
for science. The results of the IAT-genderLearningStyles reveal small gender-
related scores (stronger male-independent learning association) for male teachers 
and STEM teachers, along with negligible gender-related scores for female 
teachers and non-STEM teachers.
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INTRODUCTION

The beliefs of teachers, whether implicit or explicit, are important because they impact 
on teachers’ behaviour and the expectations of their students. Teachers’ differential 
expectancy beliefs and behaviour, has been intensively studied (e.g., Brophy, 1985; 
Brophy & Good, 1970; Jussim, Eccles & Madon, 1996; Jussim & Harbor, 2005; 
Rosenthal & Jacobson, 1968; Tenenbaum & Ruck, 2007; Walkey, McClure, Meyer & 
Weir, 2013; Watson, Rubie-Davies, Meissel, Peterson, Flint, Garret & McDonald, 
2016). These beliefs and behaviour influence the learning outcomes of the students 
(Rubie-Davies, Flint & McDonald, 2011; Urhahne, 2015; Van den Bergh, Denessen, 
Hornstra, Voeten & Holland, 2010). Gender is one area in which this influence can be 
observed. Gender-related beliefs influence teacher behaviour in such areas as their 
expectations of students (Li, 1999), their ratings of written and verbal achievements 
(Murphy & Elwood, 1998) and their interactions with students (Andersson, 2010; 
Jones & Wheatley,1990). Empirical evidence is therefore needed in order to provide 
insight into factors that could affect the formation and persistence of gender-related 
beliefs. The current study investigates associations between specific teacher 
characteristics (i.e., gender and teaching domain) and gender-related beliefs in 
teachers. 

Beliefs can be defined as ”psychologically held understandings, premises or 
propositions about the world that are felt to be true, not necessarily logically structured” 
(Richardson, 2003, p.2). Such beliefs can have a stereotypical character when they 
involve customary assumptions about traits and behaviours that people in a particular 
category are thought to possess (Georgiou, 2008; Kite, Deaux & Haines, 2008). 
Moreover, stereotypes are determined by culture (Hall, Lintzey & Campbell, 1988) 
and accepted as fact (Ifegbesan, 2010). Beliefs may range from positive to negative 
evaluations of specific attributes (Asma, Walma van der Molen & Van Aalderen-
Smeets, 2011).

Gender-related beliefs concern the different characteristics, qualities or traits that 
are associated with girls/females or boys/males (Tiedemann, 2002; Upadyaya & 
Eccles, 2014). Given that the beliefs that teachers hold can affect their behaviour in 
the educational setting (Rubie-Davies et al., 2011), teachers’ gender-related beliefs 
about the learning behaviour of boys and girls might sustain existing, possibly 
undesirable, situations with regard to the expectations and education of boys and 
girls. Thus, girls might be viewed as less competent in science, technology, engineering 
and mathematics (STEM). Teachers with gender-related beliefs concerning the 
mathematical abilities of boys and girls, for example, might advise their students 
differently regarding future study choices based on their gender, even if their learning 
outcomes are identical. Despite efforts to diminish inequity, and despite the increasing 
participation of girls in STEM fields the choices that students make might continue to 
be influenced by the gender-specific expectations that their teachers hold regarding 
the career roles of boys and girls (Booy, Jansen, Joukes & Van Schaik, 2011).
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Little is known about teacher-related factors that are associated with the 
development and persistence of such gender-related beliefs. Therefore, the focus 
of the current study is on teacher gender and teaching domain. There is some 
evidence that teacher gender may play a role, with female teachers tending to hold 
stereotypical gender views with less strength than their male colleagues (e.g., 
Cushman, 2010). Furthermore, research has suggested that female teachers 
tended to have stronger egalitarian views about gender roles than male teachers 
do, particularly with regard to employment roles (Almutawa, 2005;Tatar & 
Emmanuelle, 2001) although this is not a consistent finding. Nosek, Greenwald 
and Banaji (2002a), for example, reported no differences between males and 
females. Studies have also established the gender-specific character of certain 
subjects, with science, technology engineering and math (STEM) being particularly 
likely to evoke associations with gender (Vassilou, 2010). The focus on teaching 
domain is important because working in ‘gender-specific’ domains may be 
associated with having more pronounced gender-related beliefs about ability 
(Leslie, Cimpian, Meyer and Freeland, 2015). This study suggested that practitioners 
in gender-specific domains were particularly likely to believe that raw, innate talent 
is the most important requirement for success and that the underrepresentation of 
women in such fields was related to the stereotypical view that women do not 
possess such talent. For this reason, the current study also considers teaching 
domain (i.e., STEM versus non-STEM).

The current study focuses on the beliefs of teachers in three areas: beliefs 
concerning the aim of learning in the long term (value orientation with respect to 
career versus family), the alleged abilities of specific students (capacities in STEM 
and non-STEM subjects) and the ways in which learning takes place (learning 
styles). The first area concerns the career choices that girls and boys make. Beliefs 
may influence these choices, regardless of how realistic preferences for the same 
career opportunities might be. Despite shifts in attitudes towards various career 
paths (CBS, 2012; Patten & Parker, 2012), stereotypical images of male and 
female roles and role expectations may continue to play a role in the choices that 
students make (Corell, 2001; Favara, 2012; Scantlebury, 2009; Schneeweis & 
Zweimuller, 2009).
 The second area of beliefs concerns the alleged abilities of boys and girls. Some 
subjects tend to be characterised as gender-specific. Language, for example, is 
largely associated with the abilities of girls (Burman, Booth & Bitan, 2008; Eriksson, 
Marschik, Tulviste & Gallego, 2012; Rua, P. L. 2006), while the natural sciences 
and mathematics are largely associated with boys (Hill, Corbett & St. Rose, 2010; 
Nosek, Banaji, Greenwald, 2002b; Vassilou, 2010). Stereotypes concerning the 
mathematical abilities of women might be transmitted to girls by parents and 
teachers, thereby shaping the attitudes that girls have about mathematics and 
ultimately undermining their performance and interest in STEM fields, even for 
those who are positively inclined towards mathematics (Shapiro & Williams, 2012). 
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Empirical evidence has demonstrated that negative stereotyping of the performance 
of girls in STEM subjects had a negative effect on their performance targets, 
results, interests and self-esteem (Steffens & Jelenec, 2011). Studies have further 
identified self-esteem as a crucial factor affecting study choices (Alting, 2003; 
Korpershoek, 2010; Van Langen & Vierke, 2009; Wigfield & Eccles, 2000; Zeldin & 
Pajares, 2000). 
 Finally, the current study examines beliefs related to possible gender-related 
learning styles. Much has been written about specific female and male characteristics 
relating to learning styles and strategies, including a tendency on the part of boys 
to be more competitive, hierarchical, less interactive and goal-orientated, while 
girls tended to be more cooperative (Bachman, Hebl, Martinez & Rittmayer, 2009). 
As compared to girls, boys have been identified as learning in a more assertive 
(Feingold,1994) and undirected (Severiens & Ten Dam, 1997) style, based on 
concrete experiences (Garland & Martin, 2005). Furthermore girls tended to want 
their teachers to be on their side (Tatar, 1998). In contrast, boys were less likely to 
ask for help (Pomerantz, Altermatt, & Saxon, 2002). Notions about possible 
differential learning styles of boys and girls figure prominently in the more popular 
scientific literature (Sax, 2005; Gurian, Stevens & King, 2008). 

Social relevance of the study
The beliefs of teachers in the three areas mentioned could contribute to the 
continuation of gender inequality with regard to learning outcomes, interests, levels 
of beliefs in science abilities (OECD, 2011) and choices relating to study and 
career. 

In both the scientific field and the more popular genres, many books and articles 
have been written with innuendoes regarding gender differences. One of these 
innuendoes has to do with the existence of distinct male and female brain patterns, 
thus justifying the recommendation that boys and girls should receive specialised 
education (e.g., Sax, 2006). One important problem with many texts is a tendency 
to dichotomise gender differences (Derks & Krabbendam, 2013; Kirschner & Van 
Merriënboer, 2013; Van Langen, Rekers-Mombarg & Dekkers, 2006). While 
teachers who read popular science magazines achieved more general knowledge, 
they were also more likely to believe in neuromyths (Dekker, Lee, Howard-Jones & 
Jolles, 2012). The findings reported by Dekker and colleagues (2012) suggested 
that teachers find it difficult to distinguish pseudoscience from scientific facts. 
Popular books and articles are easy to read, they sell well, and they are flooding 
the educational field.

Educational publishers are responsive to the interest in neuroscience in the 
classroom, with some focusing specifically on different teaching strategies for girls 
and boys (Gurian, 2008). Such publications might influence the beliefs of teachers, 
possibly reinforcing the ‘either-or’ approach to such issues. Moreover, they have 
the potential to entrench stereotypical ideas within standard educational practice.
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From a broader perspective, such dichotomised thinking could sustain inequality 
in economic status and reduce the future earning levels of women (OECD, 2011). 
With the current study, we aim to contribute to the body of knowledge regarding the 
presence or absence of gender differences. This information could help to develop 
a more balanced view regarding gender differences in teachers.  

Explicit and implicit measurement
In studies on attitudes and beliefs, it is important to distinguish between explicit and 
implicit research techniques (Fazio & Olson, 2003; Pearson, Dovidio & Gaertner, 
2009; Van den Bergh et al., 2010; Wittenbrink & Schwartz, 2007). Explicit 
measurement techniques involve the use of interviews, self-reports and 
questionnaires in which participants are able to reflect on their responses. Although 
this approach is valuable, in that it taps into the beliefs that are knowingly endorsed, 
the information it generates may be subject to social desirability bias (Cunningham, 
Preacher & Banaji, 2001; Hornstra, Denessen, Bakker, van den Bergh & Voeten, 
2010). Implicit measurement techniques are based on measuring the automatic, 
unconscious associations made by participants. These techniques reduce the 
likelihood of social desirability bias (Greenwald, McGhee & Schwartz, 1998).

A previous study on beliefs regarding career and science combined explicit and 
implicit techniques (Nosek et al., 2002a). The participants in that study exhibited a 
tendency to make implicit associations of male with career and female with family 
(d = 0.72), with the explicit measures revealing similar but slightly weaker links (d 
= 0.50). Although both men and women linked male gender to career and female 
gender to family, men exhibited relatively strong associations on both implicit and 
explicit measures (0.66 resp. 0.62), while the implicit measure revealed stronger 
effects for women than did the explicit measure (0.76 resp. 0.43). The participants 
showed similar associations of male gender with science and female with liberal 
arts according to both implicit (d = 0.72) and explicit (d = 0.73) measures. 

The results of current studies on implicit techniques in social-psychological 
research suggest that their use within education research is justified by their ability 
to yield reliable measures of prejudiced attitudes, as well as by their ecological 
validity, robust prediction of behaviour and reduced susceptibility to self-presentation 
effects (Dovidio & Fazio, 1992; Greenwald et al.,1998; Greenwald, Poehlman, 
Uhlmann & Banaji, 2009; Van den Bergh et al., 2010). We therefore use an implicit 
research technique in the current study. 

One of the most widely used implicit measuring tools within the field of psychology 
is the Implicit Association Test (IAT) developed by Greenwald and colleagues 
(1998). Area-specific versions of the IAT are available for assessing gender effects 
with regard to career choices (IAT-genderCareer) and specific subjects (IAT-
genderScience). We developed a new version of the IAT for assessing the beliefs 
of teachers with regard to the learning styles of boys and girls: the IAT-
genderLearningStyles scale. 
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Research questions and hypotheses
The aim of the present study is to generate insight into the gender-related beliefs 
of teachers with regard to teaching boys and girls. More specifically, we investigate 
the role of two teacher characteristics: 1) gender and 2) teaching domain (STEM 
or non-STEM). The following research questions are addressed:  

• Are the teacher characteristics of gender and teaching domain associated 
with gender-related beliefs about the career choices of students?

• Are the teacher characteristics of gender and teaching domain associated 
with gender-related beliefs about the alleged abilities of boys and girls?

• Are the teacher characteristics of gender and teaching domain associated 
with gender-related beliefs about the learning styles of boys and girls?

We hypothesise that male teachers are likely to have stronger gender-related 
beliefs regarding career choice, learning styles and alleged abilities in science than 
is the case with female teachers. Second, we hypothesise that teachers in the 
STEM curriculum are likely to have stronger gender-related beliefs regarding the 
aforementioned topics than are teachers in the non-STEM curriculum. 

METHODS
Participants
Eleven secondary schools and three schools for higher education were invited to 
participate. All of the schools were located in the middle and southwest of the 
Netherlands. The heads of 13 of the 14 schools accepted the invitation (one 
manager of a secondary school refused the invitation). 

The total sample of 107 participants included teachers (n = 21) of second-year 
classes from 10 secondary schools (preparatory secondary vocational education) 
and student teachers (n = 86). Further details are provided in Table 1. The teachers 
ranged in age from 23 to 56 years (M = 41.1, SD = 11.4); 52.4% were male, and 
47.6% were female. The student teachers ranged in age from 17 to 54 years (M = 
28.5, SD = 10.9); 59.3% were male, and 40.7% were female.

Table 1 
Frequencies, Gender and Teaching Domain of Teacher and Student Teacher Participants (N = 107)
_______________________________________________________________________  

 Gender                    Teaching domain  _______________________________

 Male Female STEM Non-STEM
 M(SD)  M(SD)     M(SD)  M(SD)   __________________________________

Teacher   11 10 11 10
Student teacher    51 35 44 42
Total  62 45 55 52
_______________________________________________________________________
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Two factors were examined for association with gender-related beliefs:  
1) teaching domain: STEM (n = 55) versus non-STEM (n = 52); 2) gender: male  
(n = 62) versus female (n = 45 ).This generated a 2-2 ANOVA design for several 
analyses.

Instruments           
The implicit attitudes of the participants were measured using the Implicit Association 
Test (Greenwald et al., 1998). The IAT is designed to tap automatic associations 
between concepts and attributes. It measures strengths of associations between 
concepts by comparing response times in two combined sorting tasks. Participants 
sort stimuli representing four concepts using only two responses (left or right), 
each assigned to two of the four concepts. There is a series of five blocks, consisting 
of three trial blocks and two test blocks. The assumption is that, if two concepts are 
highly associated, it is easier to react quickly when the two associated concepts 
share the same key than when they require different keys.
In steps: 
Block 1: The first pair of concepts is introduced (e.g., male and female). Participants 
are asked to use the left key to respond to words representing male, using the right 
key for words representing female.
Block 2: The second pair of concepts is introduced (e.g., the arts versus science). 
Participants are asked to use the left key to respond to words representing the arts, 
using the right key for words representing mathematics.
Block 3: This is the first test block. The two concepts are now combined in the 
same response key. The left key is used for words representing either male or 
mathematics, and the right key is used for words representing either female or the 
arts (congruent pairings of expected attitudes). 
Block 4: This step reverses Block 2: Participants are asked to use the left key for 
words representing mathematics and the right key for words representing the arts. 
Block 5: This is the second test block: the concepts are reversed. The two other 
concepts are now combined to share the same response key. The left key is used 
for words representing either male or arts, and the right key is used for words 
representing female or mathematics (incongruent pairings conflict with expected 
attitudes). The IAT effect is constructed by comparing a participant’s performance 
in the third and fifth blocks. The assumption is that, if two concepts are highly 
associated, it will be easier to react quickly when the two associated concepts 
share the same key. The strength of the gender stereotype is indicated by the 
difference between Block 3 latency and Block 5 latency.

IAT-genderCareer and IAT-genderScience
The IAT-genderCareer instrument was used to investigate implicit beliefs about 
career choices, and the IAT-genderScience instrument was used to investigate 
implicit beliefs about gender-related alleged abilities in school. On the Open 
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Science Framework (https://osf.j10/y9hig) of the Project Implicit Demo Website 
Datasets, both the IAT-genderCareer and the IAT-genderScience instruments 
demonstrated sufficient reliability and validity (internal consistency coefficient IAT-
genderScience .669, IAT-genderCareer .584).

IAT-genderLearningStyles
No IAT was available for measuring implicit beliefs towards gender-related learning 
styles. A new instrument, the IAT-genderLearningStyles, was designed for this 
purpose. 

First, a pilot group of 25 researchers of the VU University Amsterdam and 
Radboud University Nijmegen was invited to list words they associated with guided 
learning and with independent learning (the focus of the current study). The three 
most frequently used words for each type of learning were placed on a shortlist, 
and stimuli for the categories guided learning and independent learning were 
defined (for guided learning: passive, dependent, control, teacher and guidance; 
for independent learning: active, initiative, independence, motivation and intrinsic). 
Furthermore, the stimuli for the categories girls’ names and boys’ names were 
established. The names had to be short, recognisable and used exclusively for 
either girls or boys. In the next step, researchers from Radboud University 
constructed a concept version of IAT-genderLearningStyles instrument. This 
version was tested by a group of 11 researchers of the VU University. The comments 
of these 11 researchers, most of which concerned punctuation and style, were 
incorporated into the final version. The IAT-genderLearningStyles instrument was 
installed on university laptops, along with the IAT-genderCareer and IAT-
genderScience instruments, using Inquisit software (by Millisecond).

Procedure
To recruit teachers for participation in the study, the principals of the secondary 
schools were asked to approach the key contacts (staff members, coordinators, 
section or division managers) in their schools. Researchers visited the schools and 
presented the research project to these individuals, who then contacted the Dutch 
and mathematics teachers in their schools who worked primarily with students 
aged 13 or 14 years, either face-to face or through email with an invitation to 
participate. The study was presented to the teacher participants in meetings at 
their own schools. In addition, all participants received a letter providing information 
about the study. To recruit student teachers, the managers of three schools for 
higher education were asked to approach their key contacts (staff members), who 
then selected groups of students at random from STEM and non-STEM teacher-
education departments. The researchers gave a presentation to the participating 
student teachers concerning the study (aim, procedure, research methods, time 
span, confidentiality, response recording). After accepting the invitation to take part 
in the study, all participants received written information about the study. All of the 
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procedures of the study were in strict compliance with the ethical guidelines of the 
faculty of the university. Participants were asked to provide informed consent 
before taking part.

The tests were administered to participants in quiet, separate rooms in their 
own schools. Before starting, participants were informed about the IAT procedure, 
including the sequence of blocks and concepts used in the instruments. On 
average, the participants took about 15 minutes to complete the IATs.

Data analysis
The data were analysed using the Statistical Package for the Social Sciences 
(SPSS) version 20.0 for Windows. Before analysing the scores, all values below 
300ms and those above 3000ms were recoded into 300 and 3000 ms, respectively, 
in accordance with Greenwald et al. (2003, p.197), who conclude that ”the main 
justification for originally using these conventional procedures was that, compared 
with several alternative procedures often used with latency data, the conventional 
procedures typically yielded the largest statistical effect sizes”.

The first step involved the computation of IAT-D scores (based on Greenwald, 
Nosek & Banaji, 2003), as they offer demonstrable psychometric advantages other 
scoring procedures (Cai, Sriram, Greenwald & MacFarland, 2004; Nosek, 
Greenwald & Banaji, 2007; Mierke & Klauer, 2003).The IAT-D score is the difference 
between the latency scores of Block 3 and Block 5, divided by the pooled standard 
deviation (on both conditions): IAT-D = (RT.incongruent – RT.congruent) / MEAN(SD.
congruent, SD.incongruent). The result is an effect size, similar to Cohen’s d. The 
effect-size labels in the current study corresponded to the conventional criteria for 
small (.20), medium (.50) and large (.80) effect sizes, according to Cohen (1977). 
Means and standard deviations of the IAT-D scores are reported for the three IAT’s. 
To investigate the effects of teaching domain and gender on the strength of gender-
related beliefs, analyses of variance were performed, following a 2x2 design (with 
teacher gender and teaching subject as factors), with IAT-D scores as dependent 
variables. All models included two-way interactions, which were dropped in cases 
of non-significance. Effect sizes are presented as partial eta squared. Correlations 
between the three IATs are expressed as Pearson’s correlation coefficients.
The reliability of the new IAT-genderLearningStyles was examined using Cronbach’s 
alpha. Scale inspection of the individual items on this IAT was performed using 
principal component analysis and/or proportion explained variance. For these 
analyses, traditional log scores were used.
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RESULTS

Descriptive statistics 
Means and standard deviations are reported for the total group of participants, for 
male and female participants, and for STEM and non-STEM participants (see Table 
2). The group of 21 teachers did not take the IAT-genderCareer test, due to time 
constraints. For this group, therefore, possible main or interaction effects between 
gender and teaching domain on this IAT are based on the results of 86 student 
teachers. 

Table 2
Means and Standard Deviations for IAT-genderCareer, IAT-genderScience and 
IAT-genderLearningStyles, Separated by Gender and Teaching Domain 
       
 Gender                    Teaching domain  _______________________________

 Total  Male Female STEM Non-STEM
 M(SD)   M(SD)  M(SD)     M(SD)  M(SD) 
_______________________________________________________________________  

CareerIATtrad.LOG   .21(.18) .19(.19) .22(.16)  .22(.14) .19(.21) 
CareerIATD    .53(.39)     .50(.40) .56(.37) .58(.36) .47(.41)
ScienceIATtrad.LOG  .16(.18)  .16(.18) .16(.17) .15(.16) .17(.19)
ScienceIATD  .42(.44) .44(.44) .40(.45) .43(.47) .41(.42)
LearningStylesIATtrad.LOG  .04(.17) .10(.18) ”-.04(.12)” .10(.17) ”-.02(.15)”
LearningStylesIATD   .09(.40) .23(.41) ” -.10(.29)” .23(.40) ”-.05 (.34)”
_______________________________________________________________________  

Implicit Associations Tests: 

IAT-genderCareer
The mean D score on the IAT-genderCareer was .53 (SD = .39), with both men and 
women showing medium values (Mmale = .50, SD = .40, Mfemale = .56, SD = .37). 
The IAT-D scores for STEM and non-STEM teachers were medium values (MSTEM 
= .58, SD = .36; Mnon-STEM = .47, SD = .41). Based on the D scores on the IAT-
genderCareer, we found no significant two-way interaction effects. We also found 
no significant main effects of gender or teaching domain. These results suggest 
that neither the gender nor the teaching domain of the teachers was of any influence 
on the scores.

 IAT-genderScience
The mean D score on the IAT-genderScience was .42 (SD = .44), with both men 
and women showing small to medium values (Mmale = .44, SD = .44; Mfemale = 
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.40 , SD = .45). Similarly, both STEM and non-STEM teachers showed small to 
medium values (MSTEM =.43, SD = .47; Mnon-STEM = .41, SD =. 42). Results of 
ANOVAs using the D scores, revealed a significant two-way interaction between 
gender and teaching domain, F(1,103) = 10.062, p ˂ .01. This result indicates that 
the effect of teaching domain had opposite effects for men and women: having a 
STEM background was associated with higher values for men and with lower 
values for women on the IAT-genderScience scale (MmaleSTEM = .52, SD = .42; 
Mmalenon-STEM = .28, SD = .45; MfemaleSTEM = .17, SD = .52; Mfemalenon-
STEM = .50, SD = 39). In other words, having a STEM background leads male 
teachers to have stronger gender-related associations and female teachers to 
have weaker gender-related associations with the subject of science.

IAT-genderLearningStyles
Item analysis 
Inspection of the individual items revealed a low item-rest correlation (0.13) for the 
item ‘passive’, which also had a low factor loading (λ=.23). It was therefore omitted 
from the scale. The final IAT-genderLearningStyles instrument consisted of nine 
items, with a Cronbach’s alpha score of .66. Principal component analysis revealed 
that a one-factor solution explained 26.90% of the variance and that all absolute 
factor loadings were higher than 0.35 (see Table 3).

Table 3
Factor Loadings: Items on the IAT-genderLearningStyles (Traditional Log Scores)
and Item Rest-Correlations  
_______________________________________________________________________  

 Scale with item PASSIVE    Scale without item PASSIVE 
 Cronbach’s alpha = .64     Cronbach’s alpha - .66
_______________________________________________________________________  

 Factor loading Item rest correlation Factor loading  Item rest correlation
_______________________________________________________________________  

Active .359 .192 .377 .212
Dependent .450 .214 .471 .238
Control .424 .178 .423 .201
Teacher .801 .512 .810 .556
Initiative .382 .387 .389 .365
Intrinsic .553 .373 .544 .340
Motivation .601 .421 .596 .415
Passive .233 .129  
Guidance .498 .396 .492 .406
Independence .431 .398 .421 .381
_______________________________________________________________________  
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Results 

The mean D score on IAT-genderLearningStyles was .09, SD = .40, with men 
showing small values (Mmale = .23, SD = .41) and women showing negligible 
values (Mfemale = -.10, SD = .29). Values for STEM teachers were small (MSTEM 
= .23, SD = .40), and those for non-STEM teachers were negligible (Mnon-STEM 
= -.05, SD = .34).

Based on the D scores, gender had a significant main effect, F(1,103) = 13.454, 
p ˂ .001. The effect size was small (hp

2 = .12), indicating that the gender-related 
scores of men were slightly stronger than those of women. The results also reveal 
a significant main effect of teaching domain, F(1,103) = 5.637, p = .019, hp

2 = .052, 
thus indicating that the results were stronger for STEM teachers.

DISCUSSION

The present study investigates the extent to which the teacher characteristics 
gender and teaching domain are associated with implicit gender-related beliefs 
about career, ability and learning style. Contrary to our hypothesis, neither the 
gender nor the teaching domain of teachers was associated with gender-related 
beliefs regarding student career. With regard to ability, teaching in a STEM domain 
was associated with stronger implicit beliefs linking male gender with STEM 
abilities, but only for male teachers. While our study was not designed to assess 
the strength of the gender-related beliefs in this group of teachers, comparison of 
our results with those reported in a study by Nosek et al. (2002a) reveals that, on 
average, our sample had lower scores on the IAT-genderCareer and on the IAT-
genderScience, suggesting weaker gender-related beliefs of the participants in our 
study (IAT-gender Career:.56 for women and .50 for men, as compared to .76 and 
.66, respectively, in the study by Nosek et al; IAT-genderScience (40 for women 
and .44 for men, as compared to .73 and .72, respectively, in the study by Nosek 
et al.). 
 Finally, male teachers and STEM teachers held low levels of gender-related beliefs 
regarding learning style, linking independent learning more strongly to boys than to 
girls, while the values for female teachers and non-STEM teachers were negligible. 
We discuss the results for each IAT in more detail below.

Teacher characteristics: ‘Gender’ and ‘teaching domain’ in three IATs 
The IAT-genderCareer results reveal a moderate level of gender-related career 
beliefs, with no differences between male and female teachers, nor between STEM 
and non-STEM teachers. The lack of gender differences is consistent with a 
previous study (Nosek et al., 2002a). We are not aware of any previous studies on 
associations between gender-related career-beliefs with STEM or non-STEM 
domains. 
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 The results for the IAT-genderScience instrument reveal a different pattern, with a 
significant interaction effect between gender and domain. While there were no 
main effects for either gender or domain, the significant interaction effect suggests 
that, for male teachers only, teaching in the STEM domain was associated with 
stronger gender-related beliefs linking male gender to STEM abilities and female 
gender to non-STEM abilities. Previous research provided information about the 
influence of teachers’ beliefs and expectations for students on teachers’ behaviour 
(Babad, 1993, 2009; Li, 1999; Rubie-Davies, 2007, 2015). The behaviour of 
teachers who held low expectations was, for example, associated with a more 
authoritarian interaction style (Babad, 2009). Applied to the current findings, the 
male STEM teachers might be more authoritarian in their interactions with girls, 
matching their lower expectations towards girls as compared to boys. Furthermore, 
teachers with strong biases about their students judged their students based on 
stereotypical information rather than on objective results (Babad, 2009). 
Consequently, the male STEM teachers might judge students based on their 
stereotypical beliefs and put girls on disadvantage. A recent study suggested that 
mathematics performance of female students may be more affected by low 
expectations of teachers than performance of male students (Watson et al, 2016). 
In this study, male mathematics teachers had lower expectations than female 
teachers for students of both genders. In the classes of male teachers, the female 
students’ mathematics scores were found to be significantly lower than those of 
male students. Taken together, these  results signal that the relationships between 
teacher gender, teacher expectations, student gender, and student performance, 
warrant further research, especially because in many countries (including the 
United States and the Netherlands) male STEM teachers outnumber female 
teachers (Meelisen & Drent, 2009; Michels, Bruning, Folmer & Ottevanger, 2014; 
National Center for Educational Statistics, 2015). Future studies could explore the 
potential connection between the behaviour of male STEM teachers and their 
expectations for students of both genders, and school career of these students in 
terms of learning outcomes, self-esteem, and study and career choices inside or 
outside the STEM domain.

The results from the IAT-genderLearningStyles instrument reveal small 
differences between men and women, and between STEM teachers and non-
STEM teachers, with male teachers and STEM teachers exhibiting stronger 
gender-related beliefs than female and non-STEM teachers. It is important to note, 
however, that the strength of this bias was small in male and STEM teachers, and 
it was negligible in female and non-STEM teachers.
An implication of the male and STEM teachers’ association of girls with guided, 
and boys with independent learning, could be differential teaching behaviour 
towards girls and boys in the classroom. This is a concern, as a gender-biased 
approach may undermine girls’ interest and performance in STEM-domains and 
therefore subsequently the future participation of girls in the STEM-domains 
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(Shapiro, 2012). A gender-biased approach may also act out negatively for the 
students who do not fit the stereotype, that is, the boys who are in need of more 
guidance and the girls who flourish when they are allowed to learn and work more 
independently. However, given that ours is the first study to investigate implicit 
beliefs about learning styles and that this IAT was newly developed for the current 
study, the results should be interpreted with caution. It should also be noted that 
the use of IAT-genderLearningStyles instrument does not necessarily imply the 
existence of specific learning styles for boys and girls – or even of ‘learning styles’ 
in general. This remains a matter of debate (Riener & Willingham, 2010). Regardless 
of the validity of the concept of learning styles, however, teachers are likely to value 
the notion of learning styles in practice, and this could influence their behaviour.

 
Limitations and further directions
Several limitations should be considered. First, the relatively small sample size 
limits the statistical power of the analyses to detect small differences. Three 
participants did not fill out the test completely, and their data were therefore 
removed from the sample. The inclusion of both certified teachers (in the subjects 
of language and mathematics) and student teachers (STEM and non-STEM) might 
have introduced some level of heterogeneity with regard to work experience. Our 
data were not suitable to measure the effect of work experience 
given the difficulty of distinguishing between student teachers and certified 
teachers. Some of the participants might have had the status of students because 
they had not yet achieved certification, although they might have had years of 
teaching experience. 
    All of the participants were teachers working in lower secondary vocational 
education (VMBO). The Dutch education system for secondary education has a 
classification system consisting of several different tracks, ranging from lower 
vocational education (VMBO) to higher general secondary education (HAVO) and 
pre-university secondary education (VWO). Half of all secondary students in the 
Netherlands are enrolled in VMBO. The level of the students and their educational 
needs could play a role in the formation of gender-related beliefs among teachers. 
Because the experiences of teachers play a role in the creation of stereotypes 
(Jussim & Harber, 2005), the results may be generalised to teachers of Dutch and 
mathematics in VMBO schools, but not to teachers in general. However, the focus 
of this study was on the associations with specific teacher characteristics, rather 
than on the strength of the actual beliefs. There is no a priori reason to assume that 
these associations would be different in teachers with other backgrounds. 

The teachers and student teachers who were willing to participate in the current 
study may already have been interested in the research subject. This might have 
introduced some level of bias in the mean scores of gender-related beliefs.

The IAT-genderLearningStyles instrument is new. Although relatively low scores 
on this IAT could point to the actual strength of gender-related beliefs about learning 
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style, they could also reflect the items chosen. In this regard, it would be interesting 
to create a revised version of this IAT with items provided by teachers themselves, 
instead of by researchers. Further research on different characteristics of the 
scale’s validity is recommended. Furthermore, the alpha value for the IAT-
genderLearningStyles is .66. Alpha is a function of the number of items in a scale 
(Cortina, 1993; Field, 2009). As the numbers of items in the IAT-genderLearningStyles 
are nine, we consider the relative low reliability as a consequence of the length of 
the scale. 

The division of the Dutch educational system into various secondary school 
tracks is generally not implemented in other countries. Further research into all 
types of secondary education would thus be desirable for constructing a more 
complete picture of the gender-related beliefs of teachers with regard to the learning 
styles and interests of boys and girls.
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CONCLUSION 

The findings of the current study could provide insight into the role played by the 
gender and teaching domain of teachers in the formation of the gender-related 
beliefs of teachers in secondary schools with regard to career, choice of study and 
the learning styles of boys and girls. In our findings, the teacher characteristics of 
gender and teaching domain were not associated with gender-related beliefs about 
career. With regard to science ability, the effect of teaching in a STEM domain was 
opposite for men and women. For male teachers, having a STEM background was 
associated with stronger gender-related beliefs concerning aptitude for science, 
while such a background was associated with significantly weaker gender-related 
beliefs on the part of female teachers. Results from the IAT-genderLearningStyles 
instrument reveal small gender-related scores, but only for male teachers and 
STEM teachers. 

Although the strength of the beliefs was not the topic of this study, we did observe 
small to medium gender-related beliefs with regard to career and science. As long as 
teachers are not aware of their own potentially gender-related ideas, such unconscious 
beliefs may continue to affect their methods and ideas. Awareness of these beliefs 
might help teachers to develop a more balanced view on the learning possibilities of 
girls and boys. Despite many projects, research and financial investments, the 
percentage of girls opting for STEM careers remains below the percentage of boys 
who opt for such careers (Booy et al., 2011; Yazilitas, Svensson, de Vries & Saharso, 
2013). One possible explanation might involve the unconscious stereotypical 
messages that girls and boys inherit from their teachers. Raising awareness amongst 
teachers could be a first step towards bringing about change.

Our study addresses two characteristics: gender and teaching domain. Future 
studies would benefit from including other teacher characteristics (e.g., work 
experience, age or cultural background). In addition to linking information from 
teachers to the fields in which they teach, future studies could link the results of 
teachers to the performance, motivation and attitudes of students.
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Abstract
The pedagogical beliefs (e.g., beliefs or ‘mindsets’ concerning the malleability of 
intelligence) that teachers hold may have a far-reaching impact on their teaching 
behaviour. In general, two basic mindsets can be distinguished with regard to the 
malleability of intelligence: fixed (entity) and growth (incremental). In this article, we 
present two studies investigating the associations between teachers’ mindset and 
1) their appraisal of students’ achievements and 2) the feedback they provide. 
Study 1 focuses on the associations between mindset and appraisal. The findings 
reveal an association between growth mindset and the appraisal of increasing 
student achievements. Study 2 investigates the impact of teachers’ mindset on the 
amount and type of oral feedback they provide to their students. Contrarily to 
expectations, the findings reveal a significant negative correlation between growth 
mindset and the amount of feedback.         
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INTRODUCTION

According to an increasing number of studies, the beliefs that teachers hold 
influence both their pedagogical decisions and their classroom behaviour (Cross, 
2009; Jordan, Glenn & McGhie-Richmond, 2010; Stipek, Givinn, Salmon & 
MacGyvers, 2001). Studies have addressed such aspects as the expectations that 
teachers have of students, their ratings of written and oral achievements and the 
feedback that they provide to students (Andersson, 2012; Li, 1999). Pedagogical 
beliefs can vary greatly, even amongst teachers within the same educational setting 
or school. One area in which differences in pedagogical beliefs could potentially 
have far-reaching effects has to do with the malleability of human attributes (e.g. 
intelligence; Howard-Jones, 2014). Such beliefs have also been referred to as 
mindsets concerning malleability (Dweck, 1999). The primary aim of our study is to 
investigate the association between teachers’ mindset and their appraisal of 
students’ achievements. The second aim is to investigate the association between 
mindset and the feedback teachers provide during real classroom lessons. 
Additionally, the role of the teacher characteristics gender and teaching domain are 
explored within these two main aims. 

1.1 Mindsets: Is intelligence fixed or malleable?

In general, two basic mindsets can be distinguished with regard to the malleability 
of intelligence: the entity (fixed) mindset and the incremental (growth) mindset 
(Dweck, 1999, 2006). Some people believe that intelligence is a fixed trait: a person 
has a certain amount of intelligence, and it cannot be changed. The fixed mindset 
has been associated with performance goals and with helplessness-oriented 
strategies in response to failure and setbacks (Burnette, O’Boyle, Van Epps, 
Pollack & Finkel, 2013; Blackwell, Trzesniewski & Dweck,2007), as errors are seen 
as confirming an individual’s inability. Others believe that intelligence is malleable. 
In other words, intelligence can be changed through effort and persistence. This 
growth mindset is associated with learning goals, mastery-oriented strategies and 
beliefs in positive effort (Burnette et al., 2013; Blackwell, Trzesniewski & Dweck, 
2007).

To date, studies investigating the role of mindset in academic performance have 
focused largely on the mindsets of students with regard to their own intelligence. In 
this study, we address the mindsets of teachers concerning their general belief 
about the malleability of intelligence. The teachers’ evaluation of students’ 
achievements has consequences for the student’s achievement motivation 
(Rheinberg, 1980, 1983; 2001). Teachers who compared students’ learning 
outcomes with other students (social reference norm), tended to attribute those 
academic achievements more often to stable characteristics of the student such as 
”ability”. Teachers who preferred intra-individual comparisons (the individual 
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reference norm) attributed academic achievements to highly variable causes such 
as ”effort”, learning strategies and task characteristics. Dweck referred to these 
observations when she coined the terms fixed and growth mindset to describe the 
underlying beliefs people have about learning and intelligence (Dweck, 2006). 

In the above mentioned study of Rheinberg (1980) on the influence of teacher’s 
preferred reference norm on learning outcomes, he measured the following 
variables: students’ achievement motive, IQ, and causal attribution of one’s own 
academic success and failure at the beginning and at the end of the scholastic 
year. Additionally, at the end of the scholastic year, students rated the growth of 
their own academic competence during the year. Results showed that for teachers 
with an individual reference norm low achievers at the beginning of the school year 
ended the year as moderate or even high achievers (Rheinberg, 1980). Contrarily, 
more than half of the students of teachers with social reference norm, who were 
low achievers at the beginning of the school year ended up as low achievers at the 
end of the school year.

Although it is important to note that definitions of the concept intelligence have 
been inconsistent and subject to change throughout the past century, the 
conceptualisation of intelligence is not the subject of our current investigation.

1.2 Appraisal of achievement and feedback
In this study, we hypothesise that the mindsets of teachers concerning the 
malleability of intelligence influences their appraisals of student achievement and 
the feedback they give. These two aspects of the classroom behaviour of teachers 
(i.e. appraisal and feedback) might bear an influence on the learning outcomes 
and behaviour of their students. 

In this study, we understand ‘appraisal of achievement’ as referring to the actual 
assessment of learning outcomes, which can be either preceded or followed by 
teacher feedback. Beliefs about ability and beliefs about effort are both important 
within the context of appraisal and feedback (Kaplan & Swart, 1973). Feedback 
can be defined in many different ways (Smith & Smith, 2015). In this study, we 
understand it as ‘information (provided by the teacher) on the performance of the 
learner, in which both the process and the result are important, in order to promote 
learning and maintain or increase motivation’ (Brown, 2004). We discuss these 
concepts in greater detail in the introductions to the two studies. 

1.3 Teacher characteristics and appraisal of achievement and feedback
Previous studies have suggested possible associations between the gender of 
teachers and their pedagogical behaviour and beliefs (Almutawa, 2005; Nosek, 
Greenwald & Banaji, 2002). For example, previous studies of teacher behaviour 
have indicated that female teachers tend to stimulate collaboration and class 
discussion, in addition to being be more student-centred, indirect and supportive of 
students than is the case for their male colleagues (Li, 1999). Gender differences 
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can also be observed in teacher feedback. A previous study has demonstrated that 
female teachers provide more supportive and more expressive feedback (in equal 
amounts to boys and girls), as compared to male teachers (Duffy, Warren & Walsh, 
2001). In another study, female teachers gave more compliments and used less 
directive forms of feedback than male teachers did (Rashidi & Naderi, 2012). 
Gender has further been shown to affect teachers’ beliefs on, for example, the 
nature of particular school subjects, the curriculum and conceptions of the teaching 
role (Li, 1999). Less is known, however, about the effects of teacher gender on 
beliefs concerning the malleability of intelligence, and the appraisal of achievement 
and feedback. 

A second teacher characteristic, teaching domain, is likely to be related to 
mindset, given the tendency of people to assume that success in some domains 
(e.g. science, technology, engineering and mathematics – STEM – subjects) 
depends upon innate ability, even more so than on dedication and perseverance. 
Women tend to be stereotyped as lacking such ability (Leslie, Cimpian, Meyer, & 
Freeland, 2015). Characteristic ‘teaching domain’ had to be taken into account for 
several reasons, such as the gender-specific character of some school subject 
(Vassilou, 2010), low proportions of women entering the STEM domain (Meelissen 
& Drent, 2009; Michels, Bruning, Folmer & Ottevanger, 2014) and the presence of 
strong gender science stereotypes in men dominated science fields specifically 
(Leslie, Cimpian, Meyer, & Freeland, 2015). Additional reasons to take domain into 
account are the more reported negativity in interactions between STEM teachers 
and their students (Watt, Richardson & Devos, 2013) and the negative motivation 
of STEM teachers to choose teaching as a fallback career (fallback career: second 
choice career, when one has ”failed to be accepted into the career of choice or 
otherwise unable to pursue their first-choice career”, Watt, Richardson & Devos, 
2013). 

1.4 Overview of the article
The primary aim of the article is to investigate how mindset influences 1) the 
appraisal of student achievement (study 1) and 2) the frequency and type of oral 
feedback that teachers provide in the classroom (study 2). Additionally, the effects 
of gender and teaching domain on appraisal of achievement and feedback are 
explored.
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STUDY 1 

Background: Appraisal of achievement 
The ways in which teachers evaluate and appraise the achievements of their 
students might depend upon the reference norms (e.g. individual versus social 
comparisons) they prefer to apply when evaluating learning outcomes. As 
established by Rheinberg (1980), the concept of teacher reference norm orientation 
(RNO) is defined as ‘a standard to which individual achievements are compared’. 
Such standards can be based on any of the various frames of reference that 
teachers can adopt. The reference norm can be seen as an effect of a teacher’s 
mindset concerning malleability. According to Heckhausen (1974) three frames of 
reference have been distinguished: the social reference norm (SRN), the individual 
reference norm (IRN) and the criterial reference norm (CRN). When applying the 
SRN, teachers compare the achievements of a given student to those of fellow 
students. Teachers adopting the SRN believe that differences in ability amongst 
students are highly stable across time. Their appraisals are strongly dependent 
upon whether the learning outcomes of a given student are above or below the 
class average (Rheinberg & Engeser, 2010).

When applying the IRN, teachers compare the achievements of individual 
students to their prior achievements. Teachers adopting the IRN emphasise 
improvement, effort and learning, with a focus on the individual process of learning. 
The application of this reference norm has been shown to decrease fear of failure 
in students and brought many low achievers up into the high achieving range 
(Rheinberg & Engeser, 2010). When applying the third type of reference norm, the 
CRN, task-inherent properties are taken as the standard of comparison. In a study 
of Martinez, Stecher & Borko (2009) it was found that teachers evaluated student 
performances not in absolute terms but relative to other students in the school 
(SRN) and that they might adjust their grading for some students, perhaps with 
basis on perceived differences in needs and/or abilities. 

Based on a recent study of teachers working with students with learning 
disabilities and otherwise academically-challenged students, Wilbert & Grunke 
(2010) report that the reference norms used by teachers can affect the achievements 
and motivation of their students, with the IRN having a positive effect on learning 
and the SNR inhibiting learning.

Specific aim and hypotheses
The current study addresses a gap in the research literature with regard to the 
relation between mindsets of teachers concerning the malleability of intelligence, 
teacher characteristics gender and teaching domain, and their appraisal of 
achievement. The individual reference norm as mentioned above is growth-
oriented. Teachers with an individual reference norm appraise improvement, effort 
and learning, similar to growth-oriented teachers. We expect growth- oriented 
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teachers to value increasing achievements positively, independent from the end 
marks students achieve. This in contrast to fixed oriented teachers; we expect 
them to value sufficient end marks, and we expect them to have less appraisal for 
students’ personal increasing improvements. Therefore, we tested the main 
hypothesis that teachers with a more growth- oriented mindset are more positive in 
their appraisal of students’ increasing achievements than those with a more fixed 
oriented mindset. In addition, the effects of teacher characteristics ‘gender’ and 
‘teaching domain’ on their appraisal of achievement were explored.

METHODS

Participants
The study was presented in a meeting for managers from 11 secondary schools in 
the southwest of the Netherlands. Ten of these schools expressed their willingness 
to participate in the study. The manager of each school received a letter containing 
an explanation of the study, along with a description of its aims and a global timeline. 
A presentation was given to the delegates of the school teams. In addition, all 
participants received a letter containing information on the study. To guarantee that 
participation of teacher participants was always on a fully informed and voluntary 
basis, we obtained active informed consent from them prior to onset of the studies. 
Dutch legislation lays down procedures for the ethical review of medical research 
involving human subjects. However, this study does not fall under the current 
definition of medical research and therefore formal approval by an ethics committee 
is not legally required. The ethics committee of the Faculty of Behavioural and 
Movement Sciences at Vrije Universiteit Amsterdam has issued guidelines to foster 
the adherence to ethical principles for the non-medical behavioural research within 
the faculty, and the current study has been conducted in strict accordance with 
these guidelines.
In all, 106 teachers participated in the study. The participating teachers worked 
primarily with second-year students (13–15 years of age) in schools for preparatory 
secondary vocational education. 

We investigated the association between mindset on malleability of intelligence 
and appraisal of achievement and the two factors 1) gender: male (n = 63) versus 
female (n = 43), and 2) teaching domain: STEM (n = 27) versus non-STEM (n = 
79). The teachers ranged in age from 22 to 61 years (M = 42.03, SD = 11.76), with 
teaching experience varying between 1 and 40 years. Of all participating teachers, 
65% were working in public schools, while 34% were working in religious (Christian) 
schools. For 1% of the participants, the type of school was unknown. 
     
Instruments
Each participant completed two online questionnaires, which they accessed 
through an anonymous survey link. The first instrument was the Theory of 
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Intelligence Questionnaire (TOI), which is designed to measure implicit beliefs 
about the malleability of intelligence. The questionnaire consists of three ‘entity 
theory’ statements and three ‘incremental theory’ statements (Dweck, 2007).

All items were scored along a Likert-6 scale ranging from ‘completely agree’ to 
‘completely disagree’. The incremental items were reverse-scored, such that low 
scores represent a ‘fixed’ mindset and high scores represent a ‘growth’ mindset on 
all six items. The internal consistency of this questionnaire for the current sample 
was high, with a Cronbach’s alpha value of .90. 

The second questionnaire was the Rheinberg’s Reference Norm Orientation 
Test (Rheinberg, 1980). In its original version, three sequential test results from 
nine fictional students are presented. The students’ test scores in the original 
Reference Norm Orientation Test were either increasing, stable of decreasing. The 
teacher’s task is to evaluate the result each student had in the third test. If he 
evaluates a result as ”good achievement”, he can mark between one and five plus 
signs into the five boxes coordinated on the right side. If the teacher evaluates a 
result as ”poor achievement”, he can mark between one and five minus signs into 
the five boxes. No signs means a neutral evaluation. The way the teachers evaluate 
the final test score reflects to what extent they emphasize individual improvement 
(IRN) versus a comparison to fellow students (SRN). We made several adaptations 
to the test, to make it better suited to our goal of investigating the appraisal of 
increasing achievement (even if the last test score was an insufficient mark).  
A positive appraisal of increasing achievement is predicted to be associated with a 
growth mindset. Our adaptations included the elimination of one set of scores 
because it resembled another set and the addition of four new sets of scores with 
larger intervals between the three marks in order to generate more pronounced 
increasing or non-increasing scores (see Appendix to chapter 3, Figure 1).

The instrument used in the current study thus distinguished three types of 
individual achievement: a) increasing marks, b) non-increasing, insufficient mark 
(˂ 5.5), and c) non-increasing, sufficient mark( ≥ 5.5). Participants could rate the 
last test score on a scale (- -. -, +/-, +, ++) from - - (poor achievement) to ++ (good 
achievement) with +/- indicating a neutral evaluation. Reliability analysis in our 
sample resulted in a Cronbach’s alpha value of .81 for the increasing marks, a 
value of .76 for non-increasing sufficient marks and .66 for non-increasing 
insufficient marks. 

  
Data analysis
We used the Statistical Package for the Social Sciences (SPSS) version 20.0 for 
Windows in all data analyses. We calculated the score on the Theory of Intelligence 
Questionnaire (TOI) for each individual by taking the sum of the scores on all six 
items (incremental items were reverse-scored). The Reference Norm Orientation 
(RNO) scores were calculated by recoding the appraisal of achievement scores for 
all items (--=1; -=2; ±= 3; +=4 ; ++=5). We then calculated mean scores for the 
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three subscales: a) increasing marks, b) non-increasing sufficient mark and c) non-
increasing insufficient mark. 

To examine the relationship between mindset and the appraisal of achievement, 
we first present descriptive statistics. Furthermore we present the bivariate 
correlations between the mindset sum score and each subscale of the appraisal of 
achievement test, as well as its relation with gender and teaching domain. Second, 
we investigated our main hypothesis by using multiple linear regressions to test the 
effect of mindset (sum scores) on the increasing scale of appraisal of achievement, 
while also taking gender and teaching domain into account. 

RESULTS 

Descriptive statistics including bivariate relations
In Table 1, the means and standard deviations of the mindsets and for three RNO 
subscales are presented for male (n = 63), female (n = 43), STEM (n = 27) and 
non-STEM (n = 79) participants and the total scores for increasing (M = 3.71, SD 
= .60), non-increasing sufficient (M = 3.53, SD = .54) and non-increasing insufficient 
marks (M = 2.20, SD = .45). 

Table 1. Means and standard deviation for Mindset (n = 115), t-tests for Appraisal of Achievement (n 
=106), broken down for male, female, STEM and non-STEM participants. The bottom row indicates 
the correlation with mindset sum scores

Theory of Intelligence        
n Min. Max. M SD

Male 65 11 36 19.52* 6.02
Female 50 12 30 21.76* 4.70
STEM 28 12 36 20.14 6.08
Non-STEM 87 11 36 20.61 5.43
total 115 11 36 20.50 5.57
mindset

Appraisal of student achievement  
Increasing Non-increasing sufficient Non-increasing sufficient

n Min. Max. M           SD Min. Max. M SD Min. Max. M SD
Male 63 2.25 4.75 3.54* .60 2.00 4.75 3.56 .57 1.50 3.00 2.15 .47
Female 43 2.25 4.75 3.95* .51 2.50 4.75 3.48 .51 1.50 3.25 2.27 .41
STEM 27 2.25 4.75 3.73 .58 2.25 4.75 3.53 .55 1.50 3.00 2.25 .46
Non-STEM 79 2.25 4.50 3.70 .60 2.00 4.75 3.53 .54 1.50 3.25 2.18 .45
total 106 2.25 4.75 3.71 .60 2.00 4.75 3.53 .54 1.50 3.25 2.20 .45
mindset 106 r=.24  

p=.01
r= -.06  
p=.52

r=.09
p=.36

The bottom row indicates the correlation 
with mindset sum score.
Note. *= p<.05. Significance of t-test 
comparing gender or domain.
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We calculated a Pearson product-moment correlation coefficient to determine the 
association between mindset (M = 20.50, SD = 5.57) and the appraisal of 
achievement for the increasing, non-increasing sufficient and non-increasing 
insufficient marks (see final row of Table 1). For increasing marks (r = .24, n = 106, 
p = .013) there was a significant, albeit weak, positive correlation between the two 
variables. This positive correlation indicated that higher scores on mindset (more 
growth-oriented) were associated with a higher appraisal of increasing marks. No 
significant correlations were found between mindset and the appraisal of 
achievement for the non-increasing sufficient marks (r = -.06, n = 106, p = .52) or 
the non-increasing insufficient marks (r = .09, n = 106, p= .36).  

Additionally, Table 1 shows results of t-tests comparing mindset scores and 
RNO scores (appraisal) between male and female teachers and STEM and non-
STEM teachers. As can be seen in this table, female teachers showed higher 
scores on increasing marks (M = 3.95, SD = 0.51) than male teachers did (M = 
3.54, SD = 0.60). This difference was significant (t = -3.59, df = 104, p < .001). 
Differences between female and male teachers on non-increasing sufficient and 
non-increasing insufficient marks were not significant (t = .77, df = 104, p = .44 and 
t = -1.37, df = 104, p = .18 respectively). 

Results showed no significant differences in RNO scores on increasing marks 
between STEM and non-STEM teachers (t = -.24, df = 104, p = .81), no significant 
differences on non-increasing sufficient marks (t = -.02, df = 104, p = .98), nor on 
the non-increasing insufficient marks (t = -.73, df = 104, p = .47). 

Hypothesis testing: the effect of mindset, gender and domain on the appraisal of 
achievement 
In order to test the main hypothesis, the effect of mindset (sum scores) on the 
increasing scale of appraisal of achievement, while also taking gender and teaching 
domain into account, we conducted a multiple linear regression analysis. This 
analysis showed that gender (β = .32, t = 3.396, p < .001) and mindset (β = .19, 
t=2.034, p = .05) were significant predictors, with female teachers and teachers 
with a more growth-oriented mindset giving higher appreciations of increasing 
marks. The association with domain was non-significant (β = .10, t = 1.033, p = .30). 
 

DISCUSSION 

In this study, we investigate the association between the mindsets of teachers and 
their appraisal of student achievements. In line with our hypothesis, the results 
reveal a positive correlation between mindset and the appraisal of achievement for 
the increasing marks but not for non-increasing marks. Attention for increasing 
student achievements has been demonstrated to be of importance for students’ 
motivation (Rheinberg & Engeser, 2010; Wilbert & Grunke, 2010; Meece, Anderman 
& Anderman, 2006). In addition, we found that gender is associated with the 
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appraisal of increasing marks, with women valuing these achievements slightly 
higher than men. In the following section, we present Study 2, exploring how 
mindset is related to the type and amount of feedback that teachers provide to their 
students in daily classroom situations. 

STUDY 2

Study 2 focuses on the oral feedback provided by teachers in classroom interactions, 
with the goal of identifying possible associations between the general mindset that 
teachers have concerning the malleability of intelligence and the feedback 
interventions that they use.

Feedback: growth and fixed
In classroom situations, teachers generally provide feedback, to which students 
respond. The feedback that teachers provide to their students affects their learning 
behaviour and learning outcomes (Geyskens, Donche & Van Petegem, 2012; 
Hattie & Timperley, 2007; Lipnevich & Smith, 2009), and it has a powerful influence 
on motivation (Hattie & Timperley, 2007; Wilbert, Grosche & Gerdes, 2010). 

The literature contains a variety of classifications regarding types and 
descriptions of feedback. We highlight several of these classifications in the context 
of our study. One classification has to do with the forms, objects, descriptions, 
opinions, views, effects and goals of feedback (Sol & Stokking, 2009). In their 
scoring form for the Observation of Teacher Feedback Behaviour, Sol & Stokking 
(2009) list result-oriented, process-oriented, instruction-oriented and ‘other’ 
feedback. Emphasising that it is important for students to understand the information 
they receive, Hattie & Timperley (2007) distinguish four levels of feedback: task, 
process, self-regulation and self-level.

 Beliefs in general influence behaviour (Cross, 2009). Earlier research shows 
that feedback both regulates and is regulated by motivational beliefs. External 
feedback has been shown to influence how students feel about themselves 
(positively or negatively), and what and how they learn (Dweck, 1999).

To monitor the progress of and the reflection on the students’ learning process, 
teachers should provide formative feedback. This type of feedback provides 
information on performance to improve and accelerate learning (Sadler, 1998) and 
to adjust teachers’ educational activities (Sluijsmans, Joosten-ten Brinke & Van der 
Vleuten, 2013). The research on formative assessment and feedback was 
reinterpreted by Nicol and Macfarlane-Dick (2006) to show how these processes 
could help students take control of their own learning, i.e. become self-regulated 
learners. In this way, feedback not only contributes to the teaching process, but 
also to the learning process and the improvement of achievements (Arts, Jaspers 
& Joosten-ten Brinke, 2016; Schildkamp, Kippers, Wolterinck, & Poortman, 2016). 
In some countries high-ranking on PISA scores (e.g. Finland), self-regulating skills 
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and the continuous providence of formative feedback to students is central to the 
learning process (Hill, 2011). 

Feedback is closely related to assessment: earlier studies showed that tests 
focused on certification and selection, without forms of informative feedback were 
negative for the process of learning. Without informative feedback those tests 
diminished student’s responsibility and motivation for learning (Sluijsmans, 
Joosten-ten Brinke & Van der Vleuten, 2013).

Corresponding to the description of a growth mindset, growth-oriented feedback 
has been described as feedback that guides and motivates students, enhances 
their learning (Voerman, 2014), and keeps them persistent, resilient and focused 
on the process of learning. It provides specific information (Voerman, 2014) about 
the progress (and results) of students. Corresponding to the description of a fixed 
mindset, fixed feedback emphasises basic qualities (e.g. intelligence or talent) and 
characteristics as fixed traits (Kamins & Dweck, 1999). It provides information 
about the results as such, and not about the process of learning. 

In conclusion, and consistent with the conclusions of Hattie & Timperley (2007) 
and of Shute (2008), we regard feedback as information provided by the teacher 
concerning the performance of the learner, with both process and result being 
important, in order to promote learning and to maintain or increase motivation 
(Brown, 2004). 

Based on the literature above, we distinguish between two dimensions of oral 
feedback: growth-oriented feedback and fixed feedback.
Growth-oriented feedback: 
- Personal praise and criticism for doing (‘well done, you tried very hard’), for 

efforts made or strategies chosen.
- Process-oriented: Comments on how results have been achieved and can be 

improved: 
questions regarding strategies, efforts, possible improvements, alternatives 
for choices (Kamins & Dweck, 2012), hints, cues, dividing in small steps, 
prompts, suggestions for improvement and monitoring the process (Sol & 
Stokking, 2009).

Fixed feedback:
- Personal praise and criticism for being smart, quick, stupid (‘you are a very 

intelligent person’), feedback directed to traits, characteristics or abilities.
- Results-oriented: Comments on what results have been achieved: correct or 

wrong answers, giving the correct answer and indicating what is missing.

Specific aims and hypotheses
Study 2 focuses on the oral feedback provided by teachers in relation to their 
mindsets. First we investigated which types of feedback interventions teachers 
generally provide in their classrooms (based on the Observation of Teacher 
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Feedback Behaviour instrument (Sol & Stokking, 2008) and our definition of growth 
and fixed feedback as described above). Then we hypothesised that teachers with 
a growth mindset would overall provide more feedback than teachers with a fixed 
mindset would (Hypothesis 2a), given that those with a growth mindset believe that 
feedback on efforts and strategies during the learning process is essential to the 
learning and achievement of students. For the same reason, we hypothesised that 
the growth-oriented teachers would provide more growth-oriented feedback 
(Hypothesis 2b) than fixed feedback. 

Furthermore we investigated the effects of two teacher characteristics, gender 
and teaching domain, with regard to the type and amount of feedback provided.

METHODS

Participants
A subgroup of 23 teachers (12 male, 11 female) from the sample used in Study 1, 
all teachers teaching the second-years students (13-15 years old), in mathematics 
(n = 11) or Dutch (12), took part in classroom observations (video recorded). The 
length of their teaching experience varied from 1 to 40 years. The video recordings 
of one teacher could not be used, due to technical failures. 

Comparison of this sample (n=23) to the original sample (n=106) revealed no 
significant differences with regard to mindset scores or the appraisal of 
achievement. 

Procedure
All participants were informed about the video procedure in a personal conversation, 
during which the date and time of the video observations were agreed upon. Each 
school had a video protocol that required parental permission for any video 
recordings in classrooms. Next, parents were asked for permission to let their 
children participate in the research through an informed consent form. The teachers 
were able to identify the students whose parents had not given permission for the 
video observations, and these students were not included in the video recordings. 
The participants were encouraged to teach as ‘normally as possible’, and no 
special educational situations were created. Two video cameras were used: one 
was placed on a stand (permanent position), and one was used by the researcher 
to make close-up recordings of feedback moments. To guarantee that participation 
of teacher participants was always on a fully informed and voluntary basis, we 
obtained active informed consent from participants prior to onset of the studies (in 
strict accordance with the guidelines to ethical principles of Vrije Universiteit 
Amsterdam, see also par.2.1.1). Teacher participants received a letter with specific 
information about the research and ethical procedures such as the storage of the 
audio and video material (saved in a locked cabinet) and data, the confidentiality 
of personal information, and the report of results and conclusions afterwards. 
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Instruments
The video observations were conducted during mathematics or Dutch lessons in 
schools of preparatory secondary vocational education. The ages of the students 
ranged from 13 to 15 years. All lessons were taped in their entirety and transcribed 
verbatim. Some lessons started or ended with a brief conversation or announcement 
by the teacher. These interactions were not considered further, thus leading to 
variation in the length of the video fragments (see Appendix to chapter 3, Table 1). 

The current study required an instrument that would allow us to code growth 
feedback and fixed feedback. Based on the literature above, we selected the 
scoring form for the Observation of Teacher Feedback Behaviour (see Appendix to 
chapter 3, Figure 2) developed by Sol & Stokking (2008) in order to score the 
feedback. This form distinguishes four categories of feedback for classifying and 
counting all feedback interventions: result-oriented (RO), process-oriented (PO), 
instruction-oriented (IO) and ‘other’ (Cronbach’s alpha=.77). This form came close 
to what we needed in order to score the growth feedback and fixed feedback 
provided by the participants, but two aspects were lacking. For this reason, we 
made two additions. First, two researchers independently assessed all comments 
expressing personal praise and criticism for doing (‘well done, you tried very hard’) 
and being (‘you are a very intelligent person’) from the transcriptions. The 
researchers then independently labelled each transcribed personal feedback 
comment as either growth or fixed praise/criticism. In 93.9% of these interventions, 
the two researchers assigned similar scores (Krippendorff’s alpha = .92).

In a second step, we analysed growth feedback reflecting the assessment of 
how results had been achieved. To this end, we used 8 of the 10 items from the 
category of process-oriented feedback from the original Teacher Feedback 
Behaviour scoring form (Sol & Stokking, 2008), see Appendix to chapter 3, Figure 
2. Two items from the original scoring form (”asking questions about knowledge” 
and ”asking the question ‘Do you understand?”) did not represent growth feedback. 
We therefore re-labelled these two items as ‘other process’. For the fixed comments 
regarding what results had been achieved, we used all items of the category of 
‘result-oriented’ feedback from the original scoring form.

To establish inter-rate reliability in comments concerning ‘how’ (growth) or ‘what’ 
(fixed) results were achieved, two researchers scored the first 10 minutes of the 
video recordings of four teachers (selected at random), using the adapted version 
of the scoring form (see Appendix to chapter 3, figure 2, Sol & Stokking 2008; inter-
rater reliability: Krippendorff’s alpha = .88). Thereafter, one researcher scored 13 
recordings, and the other scored 9. 
 
Data analysis
To examine the relationship between mindset and the feedback, we first present 
descriptive statistics of types of feedback interventions teachers generally provide 
in their classrooms (based on the Observation of Teacher Feedback Behaviour 
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instrument, Sol & Stokking,2008) and our definition of growth and fixed feedback 
as described above). 

The variable ‘total feedback interventions’ was created for each teacher by 
taking the sum of all feedback interventions provided by that teacher: feedback on 
instructions, behaviour, fixed (personal praise/criticism ánd result interventions), 
growth (personal praise/criticism and process interventions) and other (questions 
about knowledge such as ”do you understand”?) feedback (See Table 2). The 
variables ‘growth’ and ‘fixed’ feedback were created as follows: The growth 
feedback interventions include the personal praise/criticism for doing as well as the 
process growth interventions. The fixed feedback includes the personal praise/
criticism for being as well as the fixed result interventions. Next, we calculated the 
proportion of fixed and growth feedback interventions as dependent variable in our 
analyses: the number of fixed or growth interventions teacher x/ total number of 
feedback interventions teacher x. This gives the relative amount of fixed or growth 
feedback interventions provided by a teacher as a proportion of the total amount of 
provided feedback by that same teacher, and thereby corrects for individual 
differences between teachers with regard to how much feedback they provide 
overall. 

Next, we address our hypotheses by reporting the bivariate correlations 
(Pearson’s product-moment correlation coefficient) between mindset scores and 
the total number of feedback interventions (Hypothesis 2a) and between mindset 
scores and the two specific types of feedback (growth and fixed) (Hypothesis 2b). 
For testing hypothesis 2a we used the (sum of) the total feedback interventions as 
dependent variable. For testing hypothesis 2b we used the proportion of fixed and 
growth feedback interventions as dependent variable in our analyses. 

Furthermore we investigate the effect of the teacher characteristics gender and 
domain on total amount of feedback and the proportions fixed and growth using 
independent sample t-tests.
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RESULTS

Descriptive statistics 
In all 22 video-taped lessons together (11 male teachers, 11 STEM-teachers, with 
mean mindset sum score M = 21.45) we identified a total of 1824 oral feedback 
interventions. Table 2 presents the frequencies of the types of these oral feedback 
interventions from the 22 teachers (as observed on video).

Table 2
Frequencies of oral feedback interventions, personal growth and fixed praise/criticism, growth-
oriented with regard to ”how”, fixed with regard to ”what, other process-oriented, and other behaviour 
from 22 teachers (as observed on video)

_______________________________________________________________________  

Feedback interventions   Frequency        Percentage Number 
               of total feedback  of teachers
  Interventions   (n=22)
_______________________________________________________________________

Personal growth praise/criticism on ‘doing’  23 1.26 12
Personal fixed praise/criticism on ‘being’   23 1.26 9
Growth-oriented feedback on how results 
were achieved 483 26.5 22
Fixed feedback on what results were achieved 503 27.6 22
Instruction-oriented 72 3.9 17
Other process-oriented 279 15.0 19
      Asking questions about knowledge
      Asking questions like, ‘Do you 
      understand’? 
Other behaviour 442 24.2 22
Total        1824 100
_______________________________________________________________________  

The median of the total feedback interventions was 80.00.Total feedback 
interventions included feedback on instructions, behaviour, fixed (personal praise/
criticism and result interventions), growth (personal praise/criticism and process 
intervention) and ‘other process’ (questions about knowledge such as ”do you 
understand”?) feedback. 483 of all oral feedback interventions were categorised 
as growth feedback concerning how results had been achieved (remarks on 
strategies, efforts etc., for example ”Can you tell me how you discovered the 
solution?”; ”That’s an interesting idea….let’s try”; ”You don’t have to do it immediately 
right”; ”What strategy can you use to ……?”; ”Aaah, how did you find this answer?”; 
”What do you need first?”). All 223 teachers provided this type of feedback with a 
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median 17.50 times per teacher. Only 23 of the total number of interventions could 
be categorised as growth-oriented personal praise (18)/ criticism (5) for doing 
(persistence and effort). Twelve teachers provided this type of feedback. So, taken 
together the personal praise/criticism for doing and process-feedback, 27.8% of all 
feedback provided by the teachers was identified as growth feedback. 

Of the 1824 oral feedback interventions observed, 503 interventions could be 
categorized as fixed feedback regarding what results had been achieved (e.g., ” 
That’s just not good”; ”No, wrong”; ”Yes, the right answer is 70%”; Yes, ok, that 
word ends with a ´d”). All 22 teachers provided this type of feedback with a median 
of 21.50. Of all oral feedback interventions, 21 were fixed personal praise 
interventions (for being smart, quick etc., for example: ”student: ”what if I am just 
smart?”, teacher: yes, you are smart”), and 2 were fixed criticism interventions (for 
being slow, stupid etc.). 9 teachers provided this type of feedback. Taking together 
the personal fixed comments and the result oriented feedback, 28.8% of all 
feedback interventions were categorized as fixed feedback. All participants 
provided this type of feedback (See Table 2). 442 interventions were categorized 
as feedback on behaviour, 72 on instruction. Table 3 presents means and standard 
deviations for the total number of feedback interventions, and for the proportions of 
fixed and growth feedback, including means and standard deviations for these 
proportions for gender and domain separately. 

Table 3. 
Means and Standard deviation, Minimum and Maximum for Total Feedback 
Interventions, Proportion Growth Feedback, Proportion Fixed feedback and broken 
down for male, female, STEM, non-STEM teachers. 

Total feedback interventions Proportion growth Proportion fixed feedback
n Min. Max. M           SD Min. Max. M SD Min. Max. M SD

Male 11 22 162 82.36 53.29 .09 .53 .31*          .14 .05 .73 .34 .18
Female 11 29 138 79.27 29.89 .13 .35 .21*          .07 .17 .66 .36 .15
STEM 11 29 162 89.55 40.07 .15 .53 .32*      .11 .05 .43 .29 .12
Non-STEM 11 22 157 72.09 44.33 .09 .46 .21*         .10 .17 .73 .40 .18
Total 22 22 162 80.82 42.19 .09 .53 .26          .12 .05 .73 .35 .16

Note. *p=<.05. Significance of t-test comparing gender or domain.

   
Hypothesis testing (bivariate correlations and t-tests)
We calculated bivariate correlations (Pearson product-moment correlation 
coefficient) to determine the association between mindset and the total number of 
feedback interventions (Hypothesis 2a) and the two different types of feedback 
(proportion growth and proportion fixed) (Hypothesis 2b). A significant negative 
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correlation was found between mindset score and the total feedback interventions 
(r = -.43, p = .05) (See Fig. 1) indicating that the more teachers’ mindsets were 
growth-oriented, the less feedback they provided.

Fig. 1. Scatterplot correlation between total Feedback Interventions and Mindset 
Score

With regard to the proportion of the two types of feedback (growth-oriented or 
fi xed oriented) the analysis showed no signifi cant correlations (r = -.37, p = .09 and 
r = .24, p = .28 respectively). Additionally, Table 3 shows results of t-tests comparing 
the total number and the proportions for specifi c feedback types between male and 
female teachers and STEM and non-STEM teachers.

No signifi cant differences were found between male and female teachers with 
regard to the total number of feedback interventions (t = .168, df = 20, p = .87) nor 
between STEM and non-STEM teachers (t = -.969, df = 20, p = .34). However, 
male teachers provided a signifi cantly higher proportion of growth feedback than 
female teachers did (t = 2.129, df = 20, p =.05). Furthermore, signifi cant differences 
were found between STEM and non-STEM teachers with regard to the growth 
feedback (t = -2.304, df = 20, p = .03) indicating that STEM teachers provide a 
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higher proportion of growth feedback then non-STEM teachers. Note that gender 
and domain are related in the current sample (Chi² = 4.54, df = 1, p = .03) such that 
there are more male teachers in the STEM and more female teachers in the non-
STEM domain. 
 

DISCUSSION

The second study was designed to investigate the link between the mindsets of 
teachers and the amount and type of feedback they provided in classroom 
situations. Personal praise or criticism (growth and fixed) was used in only 2.5% of 
all oral feedback interactions. Feedback concerning how (growth) and what (fixed) 
was provided in almost equal amounts (26.5% and 27.6% respectively). Growth-
oriented and fixed feedback together comprised roughly half of all of the feedback 
interventions observed (with the other half being related to instruction or behaviour). 
Contrary to our hypothesis, we found a significant negative correlation between 
mindset score and the total amount of feedback. In other words, teachers with a 
more growth- oriented mindset provided less feedback than teachers with a more 
fixed oriented mindset. Furthermore we found an indication that male and/or 
STEM-teachers provided more growth feedback compared to female/non-STEM 
teachers. In the general discussion below, we address our findings from Studies 1 
and 2 in an integral manner. 

GENERAL DISCUSSION

The two studies presented aimed to investigate the relationship between the 
mindsets of teachers and their appraisal of student achievements (Study 1) and 
between mindset and the amount and type of feedback provided (Study 2). In 
addition to teachers’ mindset, we also explored how specific teacher characteristics 
(i.e. gender, teaching domain) are associated with their appraisal of achievements 
and the feedback provided to students. 

The relationship between beliefs and practices is complex and controversial 
(Savasci-Acikalin, 2009). The complexity of the relationship might be at least partly 
due to variety of belief definitions in literature (Bingimlas & Hanrahan, 2010), 
various pedagogical subjects or domain specificity. The findings have not been 
consistent (Bingimlas & Hanrahan, 2010; Fang, 1996; Mansour, 2013; OECD, 
2009; Saad & Boujaoude, 2012). For example, regarding beliefs and practices in 
mathematics, some researchers reported consistencies (Ertmer, Ottenbreit-
Leftwich, Sadik, Sendurur, & Sendurur, 2012; Kuzborska, 2011; Polly, McGee, 
Wang, Lambert, Pugalee & Johnson, 2013; Stipek, Givinn, Salmon & MacGyvers, 
2001; Zakaria & Maat, 2012) whereas others reported inconsistencies between 
teachers’ beliefs and educational practices (Beswick, 2004; Kynigos & Argyris, 
2004; Li & Yu, 2010). 
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To the best of our knowledge there are no results of previous research regarding 
the association between teachers’ beliefs about malleability of intelligence (growth 
or fixed mindset) and the feedback behaviour they provide to their students. The 
current study investigates the associations between beliefs and behaviour through 
an appraisal of achievement test and classroom observations to fill existing gaps 
in the literature: First, beliefs about  the nature of intelligence might have far-
reaching effects (Howard-Jones, 2014). Second, direct observation of lessons and 
of teachers’ decision-making and goals may be instrumental to understand their 
beliefs (Bingimlas, 2010). Third, teachers’ self evaluations on teaching practices, 
might not reflect actual classroom practises (Ertmer et al., 2012).  

Appraisal of achievement
In study 1 we found a relation between mindset and appraisal of achievement, 
indicative for the influence of teacher’s mindset on how they think about students. 
The results of our study indicate that overall growth-oriented teachers appreciate 
increasing marks more than fixed oriented teachers. This is an important finding, 
given that focusing on increasing achievement has been demonstrated to motivate 
students (Rheinberg & Engeser, 2010). Focusing on improvement can underscore 
a student’s feelings of competence, which combine with feelings of autonomy and 
relatedness to form the foundation for intrinsic motivation (Ryan & Deci, 2000). In 
line with the conclusion of Wilbert & Grunke (2010), our results indicate the 
necessity of pointing out improvements. This is especially true for students in the 
pre-vocational track of secondary education, as they are more likely to be 
academically challenged and less motivated in school than are students in other 
tracks. The Dutch system of secondary education has a classification system 
consisting of several different tracks: pre-vocational education (VMBO), higher 
general secondary education (HAVO) and pre-university secondary education 
(VWO). Students in the pre-vocational track exhibit large differences in learning 
rate, learning style and motivation (Harskamp, Suhre & Tjeerdema, 2000). Although 
our results cannot be generalised to all students in this track, they do suggest that, 
compared to students from the other two tracks, these students tend to be more 
practical and application-oriented, to prefer educational methods involving concrete 
rather than theoretical techniques and working forms, and to encounter frequent 
difficulty in managing their own learning processes (e.g. planning, monitoring, 
executing/implementing and evaluating; see Hamstra & Van den Ende, 2006). In 
combination with self-confidence with regard to ability and motivation, the ability to 
regulate and control one’s own learning process is particularly likely to generate 
optimal learning outcomes (OECD, 2003). Focussing on growth is therefore of 
particular importance for students in the pre-vocational track, who generally tend to 
be less motivated than other students are.
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Feedback
Study 2 focused on the association between mindset and feedback. Feedback has 
been shown to influence the learning behaviour and outcomes of students 
(Geyskens, Donche & Van Petegem, 2012; Hattie & Timperley, 2007; Lipnevich & 
Smith, 2009). 
Teacher feedback that focuses more on final results (i.e. whether they are sufficient 
or insufficient) and less on the learning process (i.e. whether there is improvement) 
might be less effective (Black & Wiliam, 1998; Hattie & Timperly, 2007; Shute, 
2008), thus potentially decreasing the results and motivation of students. The 
literature provides increasing evidence for the importance of such growth-oriented 
feedback (Dweck, 2006; Gunderson et al., 2013; Mueller & Dweck, 1998; Skipper 
& Douglas, 2012). Given the frequent occurrence of feedback, their impact is likely 
to be important, thus underscoring the importance of providing effective feedback. 
26.5% of all feedback interventions were growth-oriented (e.g. pointing out learning 
questions and hints regarding strategies, possible improvements and alternatives 
for the choices that students had made) and surprisingly only 2.5% of the oral 
feedback interventions observed in our study contained comments reflecting 
personal praise/criticism on doing (e.g.,”you tried very hard”). Contrary to earlier 
findings indicating that only half of teachers provide specific feedback (Voerman, 
Meijer, Korthagen & Simons, 2012; Voerman, 2014), all of the teachers in our study 
(regardless of gender or teaching domain) provided one or more forms of such 
specific growth-oriented feedback. This discrepancy does not seem to be explained 
by differences in the definitions used, as Voerman’s definition and examples of 
specific feedback (i.e. ‘provides information about the learning goal with reference 
to the task, the processing of the task, or self-regulation, while not being overly 
elaborate’) largely corresponds to with the concept of growth-oriented feedback. 
Our overall findings with regard to feedback suggest that teachers use growth 
feedback to only a limited extent (27.8% of all feedback provided by the teachers 
was identified as growth feedback). 

Given the fact that for example in the educational field formative assessment, 
closely related to growth feedback, is on the rise (Kneyber & Sluijsmans, 2016), 
this in an important finding. Formative assessment can only be implemented 
successfully when teachers are able to provide growth process-oriented feedback. 

Contrary to our hypothesis, teachers with a growth mindset generally provided 
less feedback. The results from our sample do not suggest that teachers with a 
fixed mindset do not guide their students during the process. On the contrary, they 
provide more feedback overall. Rattan and colleagues (2012) reported that 
teachers who believed math-intelligence to be fixed, tended to express their support 
and encouragement in unproductive ways. They found that those teachers’ tended 
to express both support and encouragement (growth-oriented feedback) in a 
”comfort-oriented’ manner, sending the implicit message: Its’ ok- Not everyone can 
be good at math” (fixed oriented feedback). Contrarily to Rattan, our findings do not 
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suggest that fixed mindset teachers provide support in this comfort-oriented 
manner. However, in future studies it will be important to explore to which extent 
such confusing messages occur and to explore the impact of this type of feedback. 
Not only Rattan, but also Rubie-Davies (2010) reported that teachers might send 
confusing messages. In her study, some teachers provided messages about 
positive student characteristics (e.g., trying hard, behaving well, relating well to 
others) while being negative about their expectations with regard to achievement. 
This could unintentionally decrease the students’ motivation and causing them to 
have lower expectations regarding their own performance. When teachers report a 
growth mindset, but do not put their beliefs in action (that is provide growth 
feedback), students could become demotivated and have lower expectations for 
their own achievements (Rattan, Good & Dweck, 2012). The teachers in our sample 
with a growth mindset provided less feedback than those with a fixed mindset. One 
explanation could be that teachers with a growth mindset are less inclined to urge 
their students to achieve more or better, being more likely to appreciate their 
students’ efforts as such. Furthermore, self-reported mindset and feedback 
behaviour might be incongruent. This corresponds well to the concept of a ‘false 
growth mindset’, in which teachers might claim to have a growth mindset, but do 
not reflect it in their words or actions (Dweck, 2015). 

As indicated by the results from Study 1, teachers with a growth mindset tend to 
value scores that reflect improvement more highly than teachers with a more fixed 
mindset. For the growth-oriented teachers, it is not the outcome but the process 
that is the most important. At the same time, school-based education aims to 
ensure teaching and learning processes lead to the achievement of certain goals 
in terms of academic achievement (Darnon, Dompnier & Poortvliet, 2012; 
Rijksoverheid, 1963. Therefore the focus of growth-oriented feedback, should 
include interventions on both process and result.

In our study, we measured the mindset as a general belief, we did not distinguish 
teacher’s mindset in specific situations or towards individual students. Another 
explanation for the finding that teachers with a more growth-oriented mindset do 
not provide more growth-oriented feedback, might be that the type of feedback is 
dependent on both the mindset of the teacher and the characteristics of the 
individual student. Jager and Denessen (2015) reported that teacher beliefs and 
their causal attributions towards different low achieving students showed a large 
within-subject variance. Causal attributions such as attention, effort and interest 
were described inconsistently for different low-achieving students. Jager and 
Denessen suggested that attributions are not mere teacher variables but should be 
studied at the student-specific level. 

The relationship between mindset and feedback is even more intricate, however, 
as students with different mindsets (i.e. growth and fixed) may respond differently 
to feedback. Compared to the fixed mindset, the growth mindset has been 
associated with a more effective response to feedback regarding an occasional 
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failure (Dweck, 2007). It might be important to make teachers more explicitly aware 
of their mindsets, their feedback styles and students’ mindsets. If teachers are 
aware of their own mindsets concerning intelligence, and if they are provided with 
information on how to provide growth-oriented feedback, this is likely to enhance 
the effectiveness of their students’ learning processes. 

Teacher characteristics associated with appraisal of achievement and feedback 
The gender of teachers has been shown to be associated with several aspects of 
their classroom behaviour and feedback (Li, 1999; Duffy, Warren & Walsh, 2001; 
Rashidi & Naderi, 2012). The current results indicate that male and female teachers 
differ in terms of the appraisal of achievement, with women tending to value 
increasing achievements slightly more than men do. However, our findings suggest 
that female (versus male) teachers provide a significant smaller proportion of 
growth-oriented feedback. 

Based on the belief that success in some domains (e.g. STEM subjects) depends 
upon innate ability (Leslie, Cimpian, Meyer & Freeland, 2015; Meelissen & Drent, 
2009; Michels, Bruning, Folmer & Ottevanger, 2014), we predicted that teachers 
working in such domains would be more oriented towards a fixed mindset. In our 
study, we found no associations between teaching domain and appraisal of 
achievements, but contrary to our expectations, we found that STEM teachers 
provide a higher proportion of growth-oriented feedback then non-STEM teachers. 
Possibly, the type and amount of feedback needed is domain specific. In the STEM-
domain more process feedback might be needed due to the nature of the STEM-
domain, regardless of the teachers’ (mindset) beliefs. It should be noted that the 
associations between gender, domain and feedback should be interpreted with 
caution, as gender and domain overlap in the current sample. 

Limitations
Several limitations of the study should be mentioned. One has to do with the limited 
sample size in Study 2. However, this sample did not differ from the larger sample 
regarding the key characteristics appraisal of achievement and mindset on 
malleability of intelligence. Because   of the small sample (N = 22) and the number 
of predictive variables (mindset, gender and domain) it was not feasible to conduct 
multiple regression analyses.

In addition, our research was conducted on teachers working in one particular 
track of the Dutch educational system (i.e. pre-vocational secondary education, or 
VMBO), which includes 55% of all secondary students in the Netherlands (Van 
Schaik, 2013). Teachers in the pre-vocational track work with students with specific 
learning characteristics, and they must therefore comply with specific demands 
with regard to capability, including practice-oriented learning, attention to vocational 
subjects, integration of several subjects, attention to the learning processes of 
individual students, a student-oriented approach, customisation, and attention to 
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social and emotional development (Van der Rijst, Van Duijn & Nedermeijer, 2011). 
Such demands, especially those having to do with the necessity of attending and 
customising instruction to the learning processes of individual students, might be 
particularly attractive to teachers who believe in growth. 

Furthermore, the Theory of Intelligence Questionnaire (Dweck, 2006) is an 
explicit, self-report measurement. There might therefore be a discrepancy between 
the responses that teachers entered on this instrument and their actual behaviour 
in the classroom. The participants might have been unwilling or unable to report on 
their beliefs (Cunnigham, Preacher & Banaji, 2001; Gawronski & De Houwer, 
2014), or they might have been biased by a tendency towards socially desirable 
responses (Hornstra, Denessen, Bakker, van den Bergh & Voeten, 2010). A 
different or additional method of measuring mindsets might help to diminish the risk 
that the results reflect a false growth mindset. Finally, Jager and Denessen (2015) 
reported that teacher beliefs and causal attributions towards different low achieving 
students showed a large within-subject variance. A limitation in our study was the 
absence of mindset of individual students, although results from study 1 suggested 
that teacher’s mindset impacted feedback behaviour. 

Conclusions and suggestions for future research
Our results indicate that female teachers and teachers with a more growth-oriented 
mindset appreciate increasing achievements higher then male teachers or teachers 
with a more fixed mindset. Our finding highlights the need to pay attention to the 
mindset of teacher, for example in relation to the increasing use of formative 
assessment in education. The focus of formative assessment is more on the 
process than on the result. If formative assessment is on the rise, it is important to 
be aware that a growth-oriented mindset of the teacher does not necessarily 
translate into more process-oriented feedback in the classroom. Further 
investigations are needed to examine the impact of both gender and mindset on 
appraisal of achievements in the light of the growing importance of process-oriented 
guidance, assessment and feedback. Our results indicate that teachers use growth 
feedback in roughly 25% of their feedback interventions. If teachers could be made 
more explicitly aware of their own mindsets and feedback styles, they might 
increase the amount of growth feedback that they provide. It would also be helpful 
for teachers to be aware of the mindsets of their students. The ways in which 
students react to feedback is likely to depend upon their own mindsets and related 
emotions. For example, a fixed mindset could lead to maladaptive responses to 
feedback (Mangels et al., 2006). Future research should include the effect of the 
mindsets of students on the ways in which they react to feedback and, conversely, 
how the feedback provided by teachers affects the mindsets of their students.

The overall findings with regard to feedback suggest that although all teachers in 
our sample provided growth-oriented feedback, they did so only to a limited extent. 
Furthermore, we showed a negative correlation between mindset (through a self-
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reported questionnaire) and the amount of feedback: A more growth-oriented 
mindset is no guarantee for more growth-oriented feedback. These are important 
findings for teaching practice, given the impact of feedback on the learning outcomes 
and motivation of students. Although motivation was not the focus of this study, it is 
closely related to feedback (Mueller & Dweck, 1998). Future investigations are 
needed in order to examine the effects of several types of feedback on motivation 
and emotions. Additional investigation in other educational tracks is needed in order 
to broaden the existing knowledge concerning the mindsets of teachers and their 
use of feedback, in addition to examining whether the current results are specific to 
the pre-vocational track or whether they can be generalised to all teachers. 
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APPENDIX TO CHAPTER 3
_______________________________________________________________________
Student  marks  on 
                 Test 1           Test 2          Test 3    Teacher’s Appraisal of Test 3
            (--, -, +/-, +, ++)

1 8.5 8.0 7.5                         
2 4.0 4.5 5.0
3 2.5 2.5 2.5
4 6.0 5.5 5.0
5 5.0 5.0 5.0
6 7.5 7.5 7.5
7 3.5 3.0 2.5
8 6.5 7.0 7.5
9 2.5 4.0 5.0
10 9.0 5.0 7.0
11 3.0 5.5 6.5
12 9.0 9.0 6.5

_______________________________________________________________________  

Figure 1. Adapted Student Evaluation Task (based on Rheinberg, 1980)
1-8 are the original marks. The set ’1,5-2,0-2,5’ was used in the original tests by 
Rheinberg, but not in this study.
In Rheinberg’s study: Increasing marks: Items 2, 8; Stagnating: Items 3,5,6; Decreasing: Items 1,4,7. 
In our study, Items 9-12 are added: Increasing marks: Items 2,8,9,11; Non-increasing, sufficient 
marks: Items 1,6,10,12; Non-increasing insufficient marks: Items 3,4,5,7.

Table 1. Teaching domain and total length of the video fragment for each individual 
teacher (n=23)
_______________________________________________________________________  

Teacher Teaching domain    Total length of  Teacher  Teaching domain    Total length of   
ID (mathematics video fragment ID (mathematics video fragment
 or Dutch)    (in minutes)  or Dutch)    (in minutes)

1 mathematics 33 13 mathematics 36
2 Dutch 20 14 Dutch 29
3 mathematics 36 15 Dutch 38
4 mathematics 29 16 Dutch 44
5 Dutch 24 17 Dutch 40
6 Dutch 37 18 mathematics 42
7 mathematics 41 19 Dutch 38
8 mathematics 26 20 mathematics 0
9 Dutch 30 21 mathematics 35
10 mathematics 37 22 mathematics 36
11 mathematics 37 23 Dutch 31
12 Dutch 40

_______________________________________________________________________  
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ID-code: 
Fragment                                                                                                                                             

No feedback
Teacher solves the problem
Result-oriented feedback
Confirming what is right so far Without additional information
Idem With additional information
Saying what is missing/wrong Without additional information
Idem With additional information
Giving the correct solution/answer Without additional information
Idem With additional information
Mentioning the criteria to be met
Process-oriented feedback
Encouraging students to analyse or describe the problem more precisely
Asking questions concerning specific knowledge
Asking questions about what the student has already done
Asking open questions to stimulate the process of thinking
Clarifying or simplifying the problem by dividing it into small steps
Giving hints, cues, examples
Making suggestions for improvement
Questions like ‘understood?’, ‘everything clear?’
Making suggestions to monitor the process of learning
Instruction-oriented feedback
Clarifying or completing the instruction
Clarifying a word, concept
Clarifying an approach for arriving at a solution
Other 
Feedback on behaviour
Cheer up

Figure 2. Scoring form for the Observation of Teacher Feedback Behaviour (based on Sol & Stokking, 
2008, UU)    
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Abstract
The impact of students beliefs about learning and intelligence on their academic 
achievements and motivation have been studied extensively. However, the role 
that these’ beliefs might play in causing or enhancing observed differences in 
behaviour and learning is largely unexplored with qualitative methods such as 
(focus groups) interviews. In the Dutch educational system, students in the most 
frequently taken track of the educational system, the pre-vocational track, have to 
make career decisions as early as age 13-14. These decisions might be influenced 
by their beliefs about learning and intelligence, and therefore we need to investigate 
these beliefs in depth. We combined quantitative and qualitative data to provide 
such in-depth insights. The results of the quantitative study show that more than 
half of the students believed intelligence is ”fixed”, with no effect of gender. The 
qualitative data provide more in-depth and nuanced insights, for example that 
student’s beliefs might differ along with the subjects taught, and that there may be 
subtle gender differences for example regarding self-esteem, effort beliefs and 
motivation. The integrated results demonstrate that a mixed methods approach 
justifies the complexity of the concept mindset (beliefs with regard to intelligence 
and abilities) better than only self-report questionnaires. 
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INTRODUCTION

Previous research has revealed that in addition to innate ability, many other factors 
are involved in student’s achievements and motivation. For example, it has been 
shown that achievements and motivation are increased when students hold more 
realistic and complex beliefs about knowledge and learning (Cano, 2005), have 
higher levels of social economic status (Farooq, Chaudhry, Shafiq & Berhanu, 
2011), better communication and learning facilities, less family stress (Mushtaq & 
Nawaz Khan, 2012), and well-structured learning environments and teacher 
support (Klem & Connello, 2004; Meece, Anderman & Anderman, 2006; Ryan & 
Deci, 2000).
 In addition to social economic or cultural variables, students’ beliefs about 
intelligence and learning (”mindset”) might influence academic achievement, 
motivation and classroom behaviour. 
Of these various factors, student’s beliefs are of particular interest as these can be 
influenced with interventions (Blackwell et al., 2007; Donohoe, Topping and 
Hannah, 2012; Paunesku et al., 2015) and therefore may provide an interesting 
pathway for enhancing motivation and achievements so that each student can 
reach its full (innate) potential. The impact of students’ beliefs on their academic 
achievement and motivation have been the focus of earlier studies (Halpern et al., 
2011; Harker, 2000; Skinner, Furrer, Marchand & Kindermann, 2008; Van Houtte, 
2004). Previous research on students’ beliefs was mostly quantitative and based 
on test results and student self-reports (Halpern et al., 2011; Van Houtte, 2004; 
Vassilou, 2010). Qualitative approaches to the role that students’ beliefs with regard 
to their own intelligence and abilities (i.e. mindsets) may play in their achievement 
and classroom behaviour, including their motivation, are largely lacking. To fill this 
gap, we studied student’s mindsets using a mixed method approach to complement 
quantitative data with qualitative data describing and understanding the ideas and 
beliefs of the participants about intelligence, achievements and classroom 
behaviour in more detail. 

We focused on students in the preparatory vocational secondary education 
track (abbreviated in Dutch to ”VMBO”), as it is the largest track in the Dutch 
educational system with more than 55% of all students attending this type of 
secondary education (OC&W, Ministry of Education Culture and Science, 2015). 
Students with a lower social economic status (SES) and with a non-western 
European background are more frequently found in this type of education as 
compared to other tracks of the Dutch school system (Inspection of the Education, 
2017; Hiteq, 2008). 

 As it is a 4-year track, students have to make choices regarding their future 
career (often limited to health and care or technology) at the end of the second 
year (age 13 - 14). That is at a rather early age, compared to students in the other 
tracks of the Dutch system which last longer (5 or 6 years), or with students in other 
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countries. Therefore, we deemed it important to deepen the understanding of 
beliefs on learning and intelligence of students especially in this track, as these 
beliefs may influence these important choices (Garg, Kauppi, Urajnik & Lewko, 
2010; Van Aalderen-Smeets & Walma van der Molen, 2016). These students’ 
beliefs however, might also be influenced by the teachers’ advice (based on the 
teachers’ expectancies), as the teachers tend to underestimate learning outcomes 
of lower SES students, and overestimate the learning outcomes of higher SES 
students (Denessen, 2017).
Additionally, we explored the role of gender, because in career choices differences 
between boys and girls are often found to be large (although the differences in 
achievement often are found to be rather small) (Eccles, 2011; Korpershoek, 
Guntern & Van der Werf, 2014; Lauermann, Chow & Eccles, 2015; Reuben, 
Sapienzag & Zingalesc, 2014; Sáinz & López-Sáez, 2010). Eccles (2011) using the 
Eccles et al. Expectancy Value Model of Achievement-Related Task Choices for 
example suggested that girls are less likely to make career choices in the field of 
science, technology, engineering and mathematics (STEM) partly because girls 
have less confidence in their STEM- abilities as compared to boys (Watt & Morris, 
2017).

 
Mindsets concerning the malleability of intelligence: beliefs, expectations and 
stereotypes 

Students can hold different beliefs about their intelligence (Dweck,1999). Some 
students believe that their intelligence is ”fixed” (entity mindset), and that their 
abilities and characteristics are largely unchangeable. Errors are seen as confirming 
an individual’s inability. Others believe that their intelligence is malleable, and that 
it can be changed through effort and persistence (incremental, or ”growth” mindset) 
(Burnette et al., 2013; Blackwell, Trzesniewski & Dweck, 2007). Depending on 
situational factors (Quihuis, Bempechat, Jimenez & Boulay, 2002), aspects of both 
mindsets may be simultaneously realised (Burnette, O’Boyle, Van Epps, Pollack & 
Finkel, 2013).
 Beliefs about intelligence might shape responses to academic challenges, 
achievement (e.g. test results), setbacks and feedback: an effort-based strategy 
such as working hard for example, is found to be an effective strategy in response 
to failure (Blackwell, Trzesniewsky & Dweck, 2007). So far, several studies have 
investigated growth and fixed mindsets of students and related these to student 
outcomes. Specifically, ability and expectancy beliefs were positively related to 
performance (Wigfield and Eccles, 2000), specifically regarding mathematics 
scores in females (Good, Aronson & Inzlicht, 2003). Furthermore, students having 
a growth mindset tended to predict higher achievements across challenging school 
transitions (Yeager and Dweck, 2012) and growth mindset interventions were 
shown to improve general test scores (Yeager et al., 2016). Burnette et al. (2013) 
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conducted a meta-analysis investigating the associations between implicit beliefs 
and self-regulatory processes. The meta-analytic findings suggested that the 
growth mindset is related negatively to performance goals and positively to learning 
goals, negatively to helpless-oriented strategies and positively to mastery-oriented 
strategies, negatively to negative emotions regarding one‘s goal-pursuit and 
positively to optimistic expectation evaluations. However, links between implicit 
theories and self-regulatory processes were complex and ”moderated and 
mediated, and very likely mediated-moderated” (Burnette, Boyle, VanEpps, Pollack 
& Finkel, 2013, p. 680). Therefore, students explanations or views regarding the 
associations between their ability beliefs and performances might help to understand 
these complex issues.  
 Children’s self-conceptions of their abilities and competences are influenced from 
an early age by comments, values and feedback from their parents (Brummelmans, 
2014; Gunderson, Ramirez, Levine & Beilock, 2012). At school, responses and 
feedback that teachers provide with regard to the behaviour and achievements of 
their students further influence the development of these beliefs, in addition to their 
effects on the learning process (Mueller & Dweck, 1998). (Gender stereotyped ) 
ability beliefs already occur at an early age (Bian, Leslie & Cimpian, 2017; Vander 
Heyden, van Atteveldt, Huizinga & Jolles, 2015).The beliefs and learning 
experiences of students have both direct and indirect effects on their career 
choices, due to their influence on self-efficacy, outcome expectations and interests 
(Garg, Kauppi, Urajnik & Lewko, 2010; Van Aalderen-Smeets & Walma van der 
Molen, 2016).
 Several studies have indicated that boys may be more likely than girls to endorse 
the incremental mindset (Dweck, Davidson, Nelson & Enna; 1978; Gunderson et 
al., 2013) and tend to be more confident about their own abilities (Driessen & Van 
Langen, 2013). However, girls have generally been found to report higher levels of 
academic intrinsic motivation (Bugler, McGeown & St. Clair-Thompson, 2015; 
Rozendaal, Minnaert & Boekaerts, 2003), to work harder, to demonstrate greater 
school commitment (Borg, 2014) and to be more motivated for doing homework 
(Bugler, McGeown & St. Clair-Thompson, 2015; Kitsantas, Chema & Ware, 2011; 
Xu, 2014); all factors that are illustrative of effort and persistence (growth mindset). 
 Intelligence beliefs, combined with the influence of the interests and beliefs of 
family and friends, are likely to have a substantial impact on the actual choices that 
students make with regard to the subjects they will study and the careers they will 
pursue (Nugent, Barker, Welch, Grandgenett, Wu & Nelson, 2015; Rodrigues, 
Jindal-Snape & Snape, 2011; Gottfried, Owens, Williams, Kim & Musto, 2017). 
Beginning as early as secondary education, girls are particularly likely to decide 
against choosing courses in for example mathematics and science (Eccles, Vida & 
Barber 2004; Nagy et al., 2008; Watt, 2010). In a study by Christensen (2014), 
however, girls perceived the prospect of a career in science, technology, engineering 
and mathematics (STEM) more positively than boys did. Nevertheless, girls were 
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more likely than boys to relinquish their original science choices (Christensen, 
Knezek & Tyler-Wood, 2014). In general, STEM subjects are regarded as ”male”. 
Especially in these fields, practitioners believe that raw, innate talent (fixed mindset) 
is the primary requirement for success. The under-representation of women in 
these fields might be related to the stereotypical view that women inherently lack 
such talent (Leslie, Cimpian, Meyer & Freeland, 2015). 
 
Rationale and research questions 
The beliefs and views that students hold with regard to learning and classroom 
behaviour might be an additional variable influencing learning and behaviour at 
school, however, there are still many open questions. These questions concern for 
example the impact of mindset to students’ achievements, career choices or 
reactions on teachers’ feedback. Therefore, we designed a mixed-method study to 
investigate the beliefs of the students about intelligence, just before they make 
important course and career choices (e.g., health and care or technology) at a 
rather early age. According to Piaget (1955) and Erikson (1968) future time 
perspectives develop from the age of 11-12 years, and develop permanently until 
the age of 18 (Klineberg, 1968). It is therefore important to understand student’s 
beliefs underlying their choices during this sensitive period. Proceeding from a 
twofold objective, the first objective was to establish students’ mindsets concerning 
the malleability of intelligence for the population under investigation (entity or 
”fixed” versus incremental or ”growth” beliefs; also an intermediate mindset can be 
distinguished). The second objective was to obtain richer information regarding 
students’ beliefs on malleability of intelligence, in the context of classroom behaviour 
and learning (including achievement and motivation, course and career choices, 
and reactions to teachers’ praise or criticism). Furthermore, we explored gender 
differences with regard to ability beliefs in the context of classroom behaviour and 
learning as gender is identified in earlier studies as one of the variables associated 
with academic achievement and motivation (Akey, 2006; Flynt, 2008; Halpern et 
al., 2011; Harker, 2000; Van Houtte, 2004; Wagner, 2015) and mindset (Dweck, 
Davidson, Nelson & Enna; 1978; Gunderson et al., 2013). 

Our study, thus, consists of a quantitative (objective 1) and a qualitative (objective 
2) component. In the quantitative component, we used a questionnaire to investigate 
the implicit beliefs concerning the malleability of intelligence in our sample of Dutch 
preparatory vocational track students. In the qualitative component, we conducted 
focus groups to explore the views, beliefs, feelings, choices, and experiences of 
students with regard to learning and intelligence in the context of their daily 
classroom life. By its purpose of mixing, the study can be characterized as an 
explanatory sequential design in which the quantitative research strand precedes 
the qualitative strand (Ivankova, Creswell & Stick, 2006). With the qualitative 
method used we explore students’ beliefs and views underlying the numbers 
presented in the quantitative study (Schoonenboom, 2016). 
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METHODS
We conducted this study according to a mixed-methods design involving the 
collection and analysis of both quantitative and qualitative data, which were 
collected sequentially (Creswell, 2003; Creswell, Plano Clark, Gutman & Hanson, 
2003). Following the notation of Morse (1991), the study was based on a ‘quan + 
QUAL mixed-method design’, in which the qualitative data and analysis is discussed 
more extensively than the quantitative data and analysis. Furthermore, a nested 
sample was used, where the full sample took part in the quantitative component of 
the study and a subsample took part in the qualitative component. It should be 
noted that as we could not link the quan and qual data of the same individuals, the 
quan data in our design did not directly inform the focus groups used in the 
qualitative component. Integration of both strands took place during the interpretation 
of the findings.
  
Quantitative strand

Participants
The full sample of participants (N = 492) in the study, belonging to a larger study 
on teachers’ and students’ beliefs, were second-year students at 10 secondary 
schools for preparatory vocational secondary education, spread out over 22 mixed-
gendered school classes. Participants ranged in age from 13 to 15 years (Mage = 
13,77, SD = 0.66). Of the students participating in the quantitative strand of this 
study, 53.7% were male (n = 264), 46.3% were female (n = 228). This distribution 
is representative of the national population of students in pre-vocational education 
(52% male, 48% female). We focused on students in the preparatory vocational 
secondary education track as it the largest track in the Dutch educational system 
(OC&W Ministry of Education, Culture and Science, 2015). In the Dutch educational 
system, a student’s ability is measured by means of the score on a standardized 
test from the Central Institute for the Development Of Assesments (CITO) at the 
end of primary education. The teachers’ advice, combined with this CITO-score, 
determines the type of secondary education for a student. More than 55% of the 
secondary education students are enrolled in the pre-vocational track, a 4-year 
stream (higher levels are ”higher general secondary education” (HAVO, 5-year 
track) and pre-university secondary education (VWO, 6-year track).

Procedure
All schools in one south-western region of the Netherlands (n = 11) with a track for 
pre-vocational education were invited to participate: six public schools and five 
schools with a religious signature. The principals of 10 of the 11 schools accepted 
the invitation (one school manager declined to participate). The principals were 
asked to approach key figures within their schools (e.g. staff members, coordinators, 
section managers, division managers) in the pre-vocational track. The researchers 
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visited the schools and presented the research project to these contacts. These 
contacts then approached the Dutch and mathematics teachers working primarily 
with students aged 13–14 years (either face-to-face or through email) to invite 
them to participate with the students in their classes. 
 Data collection took place in the period April 2012 through October 2012 through 
an anonymous survey link. Before starting the data collection, the participants 
were informed by the researchers about the aims, procedure and confidentiality of 
the study in their own classrooms. All procedures of the research were in strict 
conformity with the ethical guidelines of the university faculty. Participants were 
asked for informed consent before taking part. The researcher explained the 
Theory of Intelligence (TOI) questionnaire, which the participants completed in an 
ordinary classroom setting during a regular lesson on language (Dutch) or 
mathematics. 

Instruments
Each participant completed a three-items version of the TOI questionnaire 
individually through an anonymous survey link. Designed to measure implicit 
beliefs about the malleability of intelligence, the original questionnaire consists of 
three ”entity” statements and three ”incremental” statements. Participants in our 
study filled out the three-items entity variant  in line with Dweck’s suggestion that 
the three entity items can be used alone. These items were: 1) You have a certain 
amount of intelligence and you really can’t do much to change it. 2) Your intelligence 
is something about you that you can’t change very much.  3) You can learn new 
things, but you can’t really change your basic intelligence.
Items were scored along a Likert scale with 6 response options ranging from 
”strongly agree” to ”strongly disagree”. The reliability of the TOI questionnaire was 
estimated by using Cronbach’s alpha. The internal consistency in the current 
sample was .78. 

Data analysis
We used the Statistical Package for the Social Sciences (SPSS) version 20.0 for 
Windows (IBM, 2011) for all data analyses. To address the first main objective, we 
categorised the total sum scores into three levels: fixed mindset, intermediate mindset 
and growth mindset. In accordance with Dweck (1999), we divided the total scores of 
the three questions by 3, resulting in a classification as fixed (≤ 3), intermediate (˃ 3 
score ˂ 4) or growth (≥ 4) mindset. The proportion of these three categories provide 
insight in the distribution of the different mindset types in our sample.
 To subsequently address the role of gender, a chi-square analysis was used to test 
whether the distribution of mindset categories was dependent upon gender. 
Moreover, we calculated the participants’ individual total sum scores on the TOI 
questionnaire. We then performed t-tests for independent samples in order to test 
the effect of gender on mindset with regard to malleability.
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RESULTS (Quantitative)

Means and standard deviations for the total scores of male and female participants 
on the TOI questionnaire are presented in Table 1. The sum scores on the TOI 
questionnaire ranged between 3 and 18, with a mean sum score of 9.45 (SD = 
3.57). Categorising the sum scores into the three classifications (growth, 
intermediate and fixed), most participants (54.3%) demonstrated a fixed mindset, 
with 17.9% demonstrating an intermediate mindset and 27.8% demonstrating a 
growth mindset. An additional Chi² test for gender and mindset categories revealed 
no significant association ( χ2(2, N = 492)  = .52, p = 77). Male and female 
participants showed comparable sum scores for mindset; the difference was not 
significant (t(490) = .49, p = .63). 

Table 1 Means and standard deviations of the sum TOI scores and classification 
into growth, intermediate and fixed mindset (in %) for male and female participants 
_______________________________________________________________________

N Average Standard Growth Intermediate Fixed
scores Deviation

% % %
Male          264          9.53          3.60          29.2       17.8       53.0       
Female          228 9.37          3.55          26.3       18.0       55.7       
Total 492 9.45 3.57 27.8 17.9 54.3

_______________________________________________________________________

Qualitative strand

Participants
The participants in this qualitative component (n = 176) were a subsample from 

the full sample described in the quantitative component of this mixed-methods 
study, and all participants attended one of the 22 school classes. We organised 2 
focus groups in each school class, which resulted in 44 focus groups. The sample 
consisted of 88 female and 88 male participants, ranging in age from 13 to 15 
years (Mage = 13.77, SD = 0.66). The focus groups were single-sex organized to 
increase the likelihood that participants felt comfortable with each other. Participants 
might feel limited in expression their views regarding differences between girls and 
boys in the presence of participants of the other sex (Morgan, 1997). Participants 
were selected by choosing every second, fourth, sixth and eighth boy and every 
second, fourth, sixth and eighth girl from the alphabetical list of names for each 
school class. We determined in advance that if a selected boy or girl did not wish 
to participate, the next in line (10th, 12th etc.) would be invited until a group of four 
students of the same gender had been composed. The subsample for the qual part 
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was randomly selected from the quan-sample. Because of the random sampling, 
we did not know or screen for specific mindset beliefs in the participants. We 
assumed, but could not be completely sure that the participants of the focus groups 
were representative of the true distribution of mindset beliefs. Only one boy refused 
to participate. All participants were told that the quantitative and the qualitative 
results would be integrated anonymously. 

Data collection
Within each focus group, data were collected through interaction among the 
participants as they reflected on and reacted to what was said, thereby shaping 
their ideas. The small group size created the opportunity for all participants to take 
an active role in the conversation. A topic list (Appendix A, Figure 1) was used to 
structure the focus groups, based on a number of primary topics: behaviour and 
learning in the classroom (including course and career choices), learning styles, 
achievement, the malleability of intelligence, reactions to feedback from teachers, 
and differences between the characteristics of boys and girls in these areas.  
Procedure and design
When their children enter secondary school, parents are asked to provide written 
consent for video/audio recording. All participants were informed about the aims 
and procedure of the research, and they were asked to consent to audio recording 
of the focus groups. Next, parents  were asked for permission to let their children 
participate in the research through an informed consent form. Confidentiality was 
guaranteed. Each session was held in a quiet, separate classroom during normal 
classroom hours. Each focus-group conversation took about 20 minutes. 
 The first author of this article, experienced and trained in conversation techniques 
and coaching, was the moderator in all focus groups. During the sessions the 
moderator promoted debate by asking open questions. Participants were 
challenged to draw out differences. The moderator ensured everyone’s participation 
and gave all the chance to speak. An important task of the moderator was to keep 
the discussion focused and on course. Being a good listener, non-judgmental and 
adaptable was necessary in pursuing the likelihood of an open, interactive session.  

Data analysis
To ensure the accuracy of the transcription, the analysis of the data and the 
archiving of the data, audio recordings were made of all focus groups. Audio 
recordings storage also contributes to transparency, when other investigators 
should want to re-analyse our data. The total number of focus groups was 44. Due 
to technical failures, however, the recordings of two groups were unusable. 
Transcripts were therefore made of the audio recordings of 42 focus groups. Units 
of meanings (one or more words belonging together, because together they form 
an answer, or a thought) were distinguished with reference to the topic associated 
with mindsets, included in the topic list. In some cases, a unit of meaning consisted 
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of a single word, and in others, several sentences. Within each topic, subcategories 
and further subdivisions were made through an ‘open-coding’ technique (Boeije, 
2005). After open coding about 15 interviews, no new codes were added. Interrater 
reliability was established through researcher triangulation. While analysing the 
transcriptions, two researchers adjusted their strategies to improve the consistency 
of the subcategories and subdivisions. An example of the coding system is 
presented in Appendix A, Figure 2. The large number of focus groups is a measure 
for ensuring reliability.

RESULTS (Qualitative)

Malleability of intelligence: growth mindset and fixed mindset
Analysis of the focus-group transcripts revealed five dominant beliefs within the 
context of mindset concerning intelligence. Three of these beliefs were consistent 
with the fixed mindset. The first (fixed) belief was summarised as ”intelligence can’t 
be changed”: ”Intelligence can’t be changed; I’m not smart. That’s just the way it is” 
(18th focus group; girls, fgg 18). 

The second belief was summarised as ”effort is useless”, as illustrated by one 
female participant: ”No, I don’t understand it easily. I can’t change that, trying 
harder doesn’t help” (fgg 2). One male participant explained this belief according to 
an example: ”I don’t study unless I know I’m good at it. If not, I don’t. For example, 
mathematics: I don’t get it at all, so I don’t study for it” (4th focus group; boys, fgb 
4). The third belief concerned the importance that the students attached to their 
teachers’ opinions regarding their abilities. Several students accepted the opinions 
of their teachers in this regard as ‘true’. Their own mindsets were subsequently 
influenced by the opinions of their teachers: ”She [the teacher] called me stupid; I 
believe her” (fgg 9). In reference to teacher opinions, one boy cited a teacher who 
had said, ”You’re stupid”. Another boy in the same focus group believed that his 
teachers were right, thinking of him as being stupid, ”They say it [being stupid], and 
I know that” (fgb 1). For some participants, this belief (”you’re stupid”) resulted in 
an inattentive classroom attitude. In other words, these students reported that they 
did not pay attention during class or invest any effort in their homework. 
 In contrast to the three fixed beliefs, the two other dominant beliefs were related to 
the growth mindset. So, the fourth beliefs, shown by a minority of participants, 
expressed belief in the possibility of changing their own intelligence. In reference 
to this issue, one girl reported thinking that she could change her intelligence: ”I 
think that, by learning new things, you remember more. You just learn more, and 
then your intelligence or something improves. I’m sure I can change it” (fgg 18). 

Finally, some participants were convinced that effort could improve intelligence 
and that studying hard could improve academic achievement: ”I can improve my 
academic achievement by studying a lot” (fgg 4).

Tapping directly into ability beliefs (quantitative as well as qualitative) no gender 
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differences were found. As soon as other related topics were being discussed, for 
example classroom behaviour and learning, the qualitative data reveal nuanced 
beliefs and subtle gender differences about mindsets presented in the paragraphs 
below. 

Mindset in relation to classroom behaviour and learning, including gender 
differencesWith regard to classroom behaviour, in general students attributed 
better achievements to efforts: an expression tied to a growth mindset. Lack of 
effort was mentioned as an explanation for being downgrated to a relatively low 
educational track/level: ”I don’t do anything. I’d rather go play with my playstation” 
(fgb 1). Some students doubted their own abilities and shielded themselves in 
advance against disappointing achievements, illustrative for a fixed mindset. 

A few students, mentioned being ”more gifted” as an explanation for better 
achievements, (fixed mindset). They found their own gender to be more gifted in 
general. Related to this view was one boy’s explanation of the differences between 
girls’ and boys’ classroom behaviour. He referred to differences in the brains of 
boys and girls: ”It’s all because of our brains; we [boys] rather play soccer and go 
outside with friends” (fgb 7). 

 Almost all of the participants thought that girls and boys learn in different ways, 
(e.g. ”we have different brains, we think differently” [fgg 8]), with girls being more 
precise, accurate and neat. In general students thought that girls tend to achieve 
better learning outcomes, due to their efforts and more serious working attitudes, 
expressing a growth mindset, with boys being less motivated to learn. In one focus 
group of boys, the participants said that the girls in their class have higher marks. 
They discussed possible explanations for this, suggesting that ”they [girls] probably 
just understand it [the curriculum] better” (fgb 12), showing a fixed mindset.  
A second explanation for the tendency in girls to achieve better marks was that the 
girls probably study more (i.e. exert more effort, tied to a growth mindset). 

Interestingly, girls were more likely than boys to provide examples of statements 
from teachers regarding alleged abilities – both negative: ”my teacher says I am 
just a stupid girl” (fgg 9) and positive: ”if he [my teacher] says I can do it [a task], I 
just don’t believe him” (fgg19); ”when they [teachers] say I’m able to do it, I think, 
‘let’s do it’”, (fgg 2). Girls also seemed to be less confident of their opinions, beliefs 
and self-esteem. This was expressed in two different manners. First, some girls 
used specific words (e.g. ”insecure”) when talking about their abilities: ”Even if I 
make A’s, I won’t move to a higher track. I’m insecure about myself, whether I can 
reach the norm” (fgg 3). Second, throughout the entire conversation, and in 
reference to different items, girls were more likely than boys to use such phrases 
as ”I think I can…” or ”maybe…”: ”I think you can learn new things” (fgg18); ”if I 
work hard, perhaps I can move to a higher academic level” (fgg10); ”I think I can 
handle it” (fgg 11). In general, boys did not use the words ”think” and ”maybe”, 
instead simply stating ”I can…” or ”I can’t…”. 
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Mindset in relation to course/career choices 
In general students attributed achievement outcomes to efforts and working 
attitudes, expressing a growth mindset, although the participants clearly held 
domain-specific beliefs concerning various school subject domains. In several 
focus groups, students expressed that, for some subjects (e.g. mathematics), 
abilities are innate: ”I can change it [intelligence], except for mathematics” (fgg 20). 
When discussing options for courses and careers, all of the students opted for 
stereotypical course choices, with girls choosing courses and careers in the field of 
health and care, while boys preferred options of a more technical nature. Although 
in several focus groups, students expressed that, for some subjects (e.g. 
mathematics), abilities are innate (fixed mindset), they did not directly associate 
ability and career choice.

Two participants stated that boys were smarter than girls with regard to 
mathematics: ”mathematics, we [boys] understand it much more quickly” (fgb 20). 
Some boys perceived a preferential treatment of girls by teachers as being inherent 
in the opinions of some teachers that girls lack ability for the subjects they teach: 
”some teachers favour girls in sports and technical subjects; they are not dismissed 
when they behave negative or do not participate, because teachers think that the 
girls can’t help it” (fgb 2). Comments from other boys mirrored this observation: 
”Girls get better marks (in technical subjects), even if they only submit one small 
project” (fgb 2); ”they don’t have to clean up in technology class” (fgb 20). In 
contrast to the boys, none of the girls mentioned being treated any differently or 
being held to lower standards.

Mindset in relation to reaction on praise and criticism 
Earlier research shows that feedback, including praise or criticism, is one of the 
(powerful) factors influencing learning and achievement (Hattie, 2007). It regulates 
motivational beliefs, with external feedback influencing how students feel about 
themselves (positively or negatively), and what and how they learn (Dweck, 1999). 
Some students reported that they became more motivated after receiving praise, 
noting that praise influences self-confidence: ”Then [after a compliment] I think, ok, I’m 
performing in the right way, maybe I can even get it a little better” (fgb 13), expressing 
a growth mindset. About a quarter of the participants in our study reported never 
receiving praise, and almost the same number of participants said that they sometimes 
receive praise. Most examples of praise could be classified in the category of ”general 
praise or criticism” (e.g. ”well done”). About half of the participants of those who 
indicated that they received praise and/or criticism stated that praise/criticism had no 
influence at all on their learning attitudes or motivation. Two reactions were somewhat 
surprising. One boy explained that he tends to decrease his efforts after receiving a 
compliment, concluding that ”it [the mark] was already ok, so I can take it easy” (fgb 
2). One of his classmates declared that ”compliments don’t motivate me. I try a little bit 
harder just for one day, and not the day after, without them knowing” (fgb 2).
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 Similar to the perceived lack of influence of compliments, criticism also appeared 
to have little effect. In 38 of the focus groups, participants mentioned that, although 
they regularly receive criticism from their teachers, most participants are not 
impressed by critical comments: ”Then he [the teacher] criticises me, but I just 
don’t pay attention to it” (fgb 8). A few students reported that they intend to try 
harder after criticism, while others expressed the opinion that think it has no effect 
on their learning.

DISCUSSION
The first objective of the study was to investigate mindsets of students concerning 
the malleability of intelligence. The second aim was to obtain richer information 
regarding students’ beliefs on malleability of intelligence, in the context of classroom 
behaviour and learning. The findings of the qualitative component provided deeper 
insight into student’s beliefs. For example, in the quantitative study more than half 
of the participants showed a more fixed mindset, with no differences between boys 
and girls. When directly discussing mindset during the focus groups, the qualitative 
data supported the dominance of a fixed mindset. However, discussing the 
consequences of different mindsets, more nuanced and differentiated beliefs were 
found. These findings are discussed in greater detail below.

Mindset concerning the malleability of intelligence

In both the quantitative and qualitative components of the study, most of the 
participants tended to accept the notion of intelligence as a fixed entity. Results 
from the Theory of Intelligence Questionnaire reveal that slightly more than 54% of 
the participants demonstrated a fixed mindset, with almost 28% having a growth 
mindset. Our results are in contrast to findings from a study with older (undergraduate) 
students where they found that 71% of the participants believed that general 
intelligence could be improved through efforts (growth mindset) and only 29% 
believed general intelligence is fixed (Lee, Heeter, Magerko & Medler, 2012). A 
study among pediatric residents and attending pediatricians (Jegathesan, Vitberg 
& Jegathesan, Vitberg & Pusic, 2016), participants were equally distributed 
between mindsets with 49% classified as ”fixed” and 51 % as ”growth”, no 
intermediate category was used in this study. In an American study among students 
(Dweck, 1999), participants demonstrated the growth and the fixed mindset in 
equal proportions (40%), with 20% demonstrating an intermediatemindset.
 The discrepancy between the results of these studies could be due to differences 
in the composition and country/culture of the samples. The participants in the study 
of Dweck (1999)  were students attending three secondary schools (age range 
15–17 years) and 17 primary schools (age range 5–9 years) in areas of higher than 
average deprivation (lower social economic status). All of the participants in our 
study (age range 13–15 years) were attending pre-vocational secondary education. 
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No primary school students were involved. The average age of participants could 
have influenced their mindsets with regard to their abilities, as mindsets might 
develop with age. The mindset outcomes of the three American studies mentioned 
above (Dweck, 1999; Lee et al., 2012; Jegathesan et al., 2016) might also have 
been influenced by a cultural aspect – the ”American dream”. This belief that 
everyone prepared to work hard can reach the top, could explain the stronger 
tendency towards the growth mindset in the American studies compared to the 
results in our study. The educational culture in the Netherlands presents a situation 
which is described as a ”culture of C’s” (Westenberg, 20110). Score C (In Dutch: a 
6 out of 10) is normative and sufficient so there is no need for students to show off. 
For decades, the Dutch educational system was investing especially in students 
who were performing low. The drawback was that more gifted students were not 
challenged to reach the best of their capacities. The Dutch educational system can 
be characterized as egalitarian, with little spotlights on high-performing students. 
Or even the opposite: good performers often face lack of understanding and 
exclusion and receive little attention from their teachers (OC&W, Dekker, 2013). 
Furthermore, in the Dutch educational system students are grouped into different 
educational levels directly after leaving primary school, at age twelve, mainly based 
on the teacher’s advice combined with standard test scores (CITO).
  Social economic status (SES) of students and parents seems to play an important 
role in this teachers’ advice. Depending on the SES of the parents, students with a 
comparable IQ and standard test (CITO-) scores are more likely to receive an 
advice for a higher (richer, higher educated parents) or lower (poorer, lower 
educated parents) track of the school system. The teacher’s expectancies based 
on the SES rather than on student’s results, still seem to play an important role 
(Bakker, Dennessen & Brus-Laeven, 2007; OC&W, Inspection of Education, 2016; 
Van den Bergh, Denessen, Hornstra, Voeten & Holland, 2010). This double 
standard might impact students’ motivation, behaviour and beliefs in the pre-
vocational-track negatively: working hard might not lead to an advice for a higher 
track when you are a student with a lower social economic background. The Dutch 
”culture of C’s” and the culture of the ”American Dream” might influence the 
development of a mindset in two opposed directions, with the America culture 
stimulating the development of a more growth-oriented mindset. 

Measuring mindsets through the questionnaire, we found no significant 
differences between boys and girls. This result contrasts with that of earlier studies 
(Gunderson, Gripshover, Romero, Dweck & Goldin-Meadow, 2013; Diseth, Meland 
& Breidablik, 2014) which indicated that boys may be more likely than girls are to 
endorse the incremental mindset. The results of the qualitative part of the current 
study revealed additional information about the participants’ beliefs concerning the 
malleability of intelligence. The qualitative results revealed subtle gender 
differences: girls seemed to be less confident of their opinions, beliefs and self-
esteem (Archard, 2012; Herbert & Stipek, 2005; OECD, 2015; Watt, 2010); girls 
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also mentioned more often that they received comments from their teachers 
regarding their alleged abilities. Furthermore, the qualitative results clearly 
demonstrated that individuals have different mindsets with regard to different 
subjects. For example, some students expressed that abilities are innate only for 
some subjects (e.g. mathematics). These results are consistent with those of 
previous studies, which suggest that individuals can adhere to some aspects of 
both mindsets simultaneously (Burnette, Boyle, Van Epps, Pollack & Finkel, 2013), 
depending upon situational factors (Dweck, 2006b; Quihuis, Bempechat, Jimenez 
& Boulay, 2002). This finding highlights the need to discuss the concept of 
incremental and entity beliefs with students, e.g. within the context of their study 
choices. 

Some students also expressed that their beliefs about their own abilities were 
influenced by the opinions of their teachers. Such findings might provide useful 
information to teachers, as they could enhance awareness of the impact of their 
feedback on students, especially with regard to the belief of girls regarding their 
own abilities. However, it should be taken into account that the girls’ perceived 
beliefs might be domain specific. Lazarides and Watt (2015) for example examined 
students’ perceived mathematics teachers beliefs  and their results suggested that 
girls perceived lower teacher ability expectations for their mathematical success. 
  One implication of the mindset results of this study for teachers is that more than 
half of their students are likely to have a fixed mindset in general, but this mindset 
might depend on the school subject. Students showing a more fixed mindset in a 
specific subject, for example mathematics, might have little confidence in their own 
possibilities for improvement. In earlier studies it was found that teaching an 
incremental theory promoted positive change in classroom motivation (Blackwell, 
Trzesniewsky & Dweck, 2007), and led to greater enjoyment of the academic 
process, greater academic engagement and achievements (Aronson, Fried & 
Good, 2001; Paunesku, Walton, Romero, Smith, Yeager & Dweck, 2015; Yeager et 
al., 2016). Yeager et al. (2016) provided insights how to teach a growth mindset 
more effectively by using design thinking. Therefore, in future studies it is worthwhile 
to develop interventions, for example through neuroscience workshops (Dommett, 
Devonshire & Churches, 2011), that might contribute to an improvement of growth 
oriented ability beliefs, especially regarding ”stereotyped” school subjects/ courses. 
These interventions could be important for the students with regard to their future 
possibilities and career opportunities (Blackwell, Trzesniewski & Dweck, 2007).
It should be mentioned though that Li & Bates (2017) found no support for the idea 
that implicit theories of intelligence play any significant role in development of 
cognitive ability, response to challenge, or educational attainment. And results from 
a study by Bhanik & Vranka (2017) suggested that the association between mindset 
and achievement appeared to be weaker than previously thought. 
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Mindset in relation to classroom behaviour and learning 
In general, findings from the focus groups data demonstrated that students tended 
to accept the notion of intelligence as a fixed entity. However, when discussing the 
downstream consequences of mindset in the context of learning and behaviour, 
more differentiated and even opposite explanations or arguments were brought 
forward. Participants for example attributed achievement outcomes to efforts and 
working attitudes: (lack of) effort was the explanation for good (or bad) learning 
outcomes. Especially boys demonstrated a kind of indifferent attitude toward effort 
and appeared to be proud of this attitude. This is consistent with earlier findings 
that boys might adopt an attitude that disregards academic work and proposes that 
hard work is generally incompatible with ‘cool’ masculinity (Jackson & Dempster, 
2009).
 Interestingly, both boys and girls tended to think in gender stereotypes about 
classroom behaviour and learning. This consistency between boys and girls in 
views also applied to subject and career choices. Stereotypical beliefs about 
abilities, that might influence students’ educational choices (Eccles, 2011), emerge 
at an early age (Bian, Leslie & Cimpian, 2017; Vander Heyden, van Atteveldt, 
Huizinga & Jolles, 2015). The stereotypical course or career choices expressed by 
the participants – with boys opting for technical subjects and girls opting for subjects 
relating to health and care – were only to a very limited extent explicitly associated 
with beliefs about differences in brains and mindsets. It seems that most students 
accept the differences as being ”normal” without thinking about possible 
explanations, which might be due to their young age (early adolescence). 
Hypothetical and critical thinking specifically develops somewhat later in the middle 
and late adolescence (Crone, 2009).

Mindset in relation to teachers’ praise or criticism 
In the qualitative part in our study, some students reported that they became more 
motivated after receiving praise, noting that praise influences self-confidence and 
thus might strengthen the development of a growth mindset (Dweck, 2007). About 
a quarter of the students reported never receiving praise and about the same 
number of participants reported sometimes receiving praise. About half of the 
participants stated that praise or criticism from teachers has only little effect on 
their learning attitudes or motivation. This might possibly be due to the type of 
feedback they receive: praise or criticism which might be not specific or detailed 
enough. Therefore, students might be unlikely to pay much attention to it. So, for 
future studies, it might be important to investigate the impact of the more specific, 
detailed types of feedback in relation to mindset. 

Limitations and suggestions for future research
Our results provided insights in beliefs and views of 13-to-15 years old students, 

in the pre-vocational track of education. Thus, it is likely that the findings are not 
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broadly generalizable. Further research in other tracks of the secondary education 
might enhance the generalizability of our findings. 

 The findings for this group (54% of the participants demonstrating a fixed 
mindset, with 17.9% demonstrating the intermediate mindset and 27.8% 
demonstrating the growth mindset) suggest that longitudinal data would be 
interesting: do students develop their mindset as they experience disappointing or 
positive school outcomes, praise or criticism from teachers? Do they strengthen 
their existing mindset due to classroom experiences? As long as they are in 
elementary school, all students more or less achieve the same end level, and 
students themselves can and will compare their results with those of the other 
students in the classroom. At the moment that they attend secondary school, they 
are confronted with standards more adapted to their level. This might create a 
positive self-esteem, motivation and a more growth-oriented mindset. However, 
after the transition to secondary school around age 12, a well-known decline in 
young adolescents’ motivation for learning is established (Anderman & Maehr, 
1994; Wigfield, Byrnes & Eccles, 2006) particularly in the pre-vocational track 
(Peetsma & Van der Veen, 2009, 2015). This decline occurs in western as well as 
in eastern countries but is suggested to be dependent on subject, age and gender. 
Specifically, for example, it has been reported that motivation for mathematics 
shows the greatest decline (Gottfried, Fleming & Gottfried, 2001) and boys’ 
achievement motivation decreased more than girls’ (Van der Werf, Opdenakker & 
Kuyper, 2008). We found less than one third of all participants to show a growth 
mindset. Students expressed that ”effort is useless”. This can be interpreted as an 
expression of a fixed mindset. However, the ”effort is useless” attitude might also 
be attributed to a general lack of motivation. Or even contributed to a ”it is uncool 
to work” attitude (Jackson & Dempster, 2009). Even if a student thinks that effort is 
useful, he/she must be motivated to make that effort. For future studies, this could 
be a variable to investigate in more detail. Furthermore it might be useful to integrate 
this variable into a new questionnaire. 

 It has further been suggested that the influence of social self-concept on the 
decline in motivation was stronger for the youngest adolescence group as compared 
to the older adolescents (Peetsma, Hascher, van der Veen & Roede, 2005). The 
development of a growth mindset might play a positive role in the reversal of this 
decrease of effort and motivation.

The present study is subject to several limitations. Although focus groups are 
useful for collecting opinions, views and beliefs, the method relies on assisted 
discussion to produce results. Group dynamics can play an important role, with 
participants who hold explicit opinions possibly dominating the discussions (Leung 
& Savithiri, 2009), or vice versa, too much consensus may be generated  We 
analyzed all available material, although we reached theoretical saturation already 
at 15 interviews (i.e., no new coding labels were found after coding 15 interviews) 
because every new interview might still elucidate a new aspect and might deepen 
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the results (Boeije, 2005). The same results could be achieved with a lower number 
of focus groups however, a larger number of interviews might contribute to ensuring 
the reliability. 

The data generated in our study were not suitable for linking statements that the 
participants made in the focus groups to specific mindset categories because all 
data, quantitative as well as qualitative, were processed anonymously. A limitation 
of this approach was that we did not screen for specific mindset beliefs in the 
participants. We assumed, but could not be completely sure that the participants of 
the focus groups were representative of the true distribution of mindset beliefs. In 
future studies, it might be interesting to combine quantitative and qualitative data 
for each individual. As this approach converges information from different levels at 
the individual level, it might more specifically elucidate the nuances in the beliefs 
that students hold with regard to intelligence and it might contribute to an explanation 
of a student’s classroom behaviour, learning and motivation. For example, it would 
be very useful to know if students with high incremental beliefs experienced teacher 
influence to the same extent as students who reported entity or fixed beliefs.

Another interesting possibility for future studies could be to unravel mindsets in 
different educational settings (other educational streams) or with regard to specific 
academic subjects or situations (e.g. mindset in the context of collaborative working 
or project-based learning).  
 Another limitation might be the possibility that the concept of ”intelligence” has 
been interpreted in different ways by different participants. For example, some 
students might have interpreted intelligence in terms of ”academic skills”, while 
others might have interpreted it as a general mental capability involving such 
abilities as reasoning, planning, problem-solving, abstract thinking, comprehension 
of complex ideas, comprehension of the surroundings, figuring out what to do, 
learning quickly and learning from experience (Gottfredson, 1997). 
 In the qualitative data we found some subtle differences between boys and girls 
regarding mindset in associations with learning and classroom behaviour. Further 
research on the relationship between mindset concerning intelligence and the well-
being of students might provide additional insight into differences between boys 
and girls in terms of self-confidence. Studies on the association between the 
mindsets of students and their observed classroom behaviours could further 
enhance our understanding of behavioural and learning process in classrooms, 
specifically regarding the relation between mindset, effort and motivation. 

In conclusion, our mixed-methods approach of studying the complex concept of 
mindset  shows how qualitative data can nuance and enrich quantitative results. In 
the quantitative data we found that more than half of the students perceive their 
abilities as being fixed. When directly discussing the nature of intelligence, the 
qualitative data support this finding; however, these data also show that ability 
beliefs might differ along with the subjects taught. And when discussing 
consequences of ability beliefs for learning, students in general attributed 
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achievements to efforts: an expression of a growth mindset. Furthermore, although 
the quantitative data show no gender differences, the qualitative data suggest 
differences, for example with regard to self-esteem, effort beliefs and motivation to 
make the efforts. Mixed-methods data therefore seem to capture better the 
complexity of the concept of mindset. 
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APPENDIX TO CHAPTER 4

_______________________________________________________________________

1. Classroom behaviour

2. Learning process

3. Course and career choices

4. Teachers’ feedback

5. Differences in boys’ and girls’ classroom- and learning behaviour, mindset

Figure 1. Topic list, focus groups

Topic item  Open-coded Subcategory        Subdivision

Learning  Achievement  Working attitude  serious
process                                             not serious
                                                                               motivated
    not-motivated
                                   Marks         good   due to ability
                                                                                               due to effort
                                                                               not so good  lack of ability
                                                                                                  lack of effort  downgrading                                                                                                 
                 Self-confidence  lack of self confidence                                  
                                            Subject             stereotypical choices  Mathematics
       Technology
       Health
       Care

Figure 2.  Example of a construction of subdivisions belonging to one subcategory of the topic  item 
‘learning process’
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CHAPTER 5 

DISCUSSION OF MAIN FINDINGS, CONCLUDING REMARKS AND 
SUGGESTIONS FOR FUTURE RESEARCH



124

The learning and teaching process in secondary education is a complex system, 
with teachers and students interacting daily in the classroom. The ultimate aim of 
education is for students to develop to their full potential. To achieve this a 
combination of teachers’ professional skills and student effort is required. However, 
teaching strategies, such as the use of feedback, teachers’ and students’ classroom 
behaviour, and students’ academic and personal development and achievements, 
are often infl uenced by both teachers’ and students’ implicit beliefs and expectations 
about abilities. It is important that both teachers and students become aware of, 
and understand, their implicit and explicit beliefs, and whether these are stereotyped. 
If teachers and students refl ect on their implicit beliefs and relate these to classroom 
practice, implicit beliefs could be made explicit – an important step in optimizing the 
educational process

Fig. 1 Model of the relationship between teachers’ beliefs, classroom behaviour, 
students’ beliefs, learning achievements and the characteristics of gender and 
teaching domain. Aspects investigated in this thesis are marked in red (other 
relations are marked in blue). a. gender and teachers’ beliefs regarding career, 
aptitude for science and learning styles (chapter 2); b. teaching domain and 
teachers’ beliefs (chapter 2); c. teachers’ mindset on malleability of intelligence and 
appraisal of students’ achievements (chapter 3 study 1); d. teachers’ mindset on 
malleability of intelligence and the feedback they provide (chapter 3 study 2); e. 
students’ gender and students’ beliefs (chapter 4).
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In this thesis, we explored teachers’ and students’ beliefs underlying their classroom 
behaviour, and focused on beliefs about malleability of intelligence (mindset) (see 
Figure 1). Here, we discuss how our findings might contribute to the improvement 
of the teaching and learning process. As indicated in chapter 1, there are two 
mindsets regarding intelligence beliefs (Dweck 2006a): (1) the entity (fixed) 
mindset, in which intelligence is thought to be fixed and unchangeable; and (2) the 
incremental (growth) mindset, in which intelligence is considered to be malleable 
and changeable through effort and persistence. Previous research indicates the 
influence of students’ mindset on learning and their own performance (Blackwell, 
Trzniewski & Dweck, 2007; Burnette, O’Boyle, Van Epps, Pollack & Finkel, 2013; 
Dweck & Legget, 1988; Diener & Dweck, 1978). Our aim in this thesis is to broaden 
this knowledge about the beliefs of teachers and students underlying their 
classroom behaviour, focusing on beliefs about intelligence malleability. 
 We investigated teachers’ beliefs regarding boys’ versus girls’ career choices and 
aptitudes for science and learning styles (chapter 2). In chapter 3 we considered 
how beliefs regarding malleability of intelligence influence teachers’ appraisal of 
students’ learning outcomes (chapter 3, study 1) and the feedback provided to 
students (chapter 3, study 2). Finally, in chapter 4 we investigated students’ beliefs 
regarding malleability of intelligence using a questionnaire. We complemented the 
quantitative data with qualitative data providing more in-depth insights using focus 
groups. In the focus groups, students discussed their beliefs about malleability of 
intelligence in the context of classroom behaviour and learning (i.e., achievement, 
course and career choices, malleability of intelligence and teachers’ feedback) 
(chapter 4). In this chapter (5) we summarize the main findings of the research 
reported in chapters 2, 3 (teachers’ perspectives) and 4 (students’ perspectives). 
We also provide concluding remarks and suggest recommendations for future 
research and educational practices.   

Teachers’ perspective 

 

Fig. 2 Part a and b of the theoretical framework: the relationships between teachers’ 
beliefs and the characteristics of gender and teaching domain investigated in this thesis.  

Gender

Teacher’
beliefs

Malleability
of intelligence

Aptitude
for 

science

Career
choices Learning 

styles

Teaching
domain
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Teacher characteristics gender and teaching domain
In chapter 2 we focused on the role of gender and teaching domain as teacher 
characteristics in teachers’ beliefs about boys’ and girls’ career choices, aptitudes 
for science and learning styles. We used three Implicit Association Tests (IAT’s) 
(Greenwald, McGhee and Schwartz, 1998).
  In what follows, we discuss the results of teachers’ beliefs regarding boys’ versus 
girls’ career possibilities, aptitudes for science and learning styles. We observed 
small to medium gender-related teachers’ beliefs regarding students’ career 
choices and aptitudes for science. However, results suggest that neither the gender 
nor teaching domain of teachers had any influence on the implicit beliefs (IAT-D 
scores). However, results of teachers’ beliefs about girls’ and boys’ abilities for 
science revealed a different pattern. We found an interaction between teaching 
domain and gender regarding teachers’ beliefs about boys’ and girls’ aptitudes for 
science. Male teachers with a STEM background had stronger gender-related 
associations, and female teachers with a STEM background had weaker gender-
related associations in terms of science. Our findings confirm the tendency for 
female teachers to have stronger egalitarian views about gender roles (Almutawa, 
2005; Tatar & Emmanuelle, 2001). These results point to the reality of daily 
classroom practice, where there is a majority of male STEM teachers in secondary 
education (Meelisen & Drent, 2009; Michels, Bruning, Folmer & Ottevanger, 2014; 
National Center for Educational Statistics, 2015) and where teachers’ practices 
could be derived from stereotypical views about girls’ and boys’ aptitudes for 
science. As indicated in Lavy and Sand’s (2015) study, for example, teachers 
generally underestimate girls’ abilities and overestimate boys’ abilities in STEM 
subjects, and this influences students’ attitudes, interests and learning outcomes. 
Students may react to this stereotyped behaviour, reinforcing teachers’ beliefs. It 
has been suggested that gender inequality in school performance and learning 
achievement originates, at least in part, from the gender-stereotypical identities 
and attitudes of boys and girls as they interact with their environment (Cvencek, 
Meltzoff & Greenwald, 2011; Driessen & Van Langen 2013; Nosek et al., 2009). As 
a result of this interaction, gender-related beliefs sustain existing differences in 
course choices as well as in achievements and attitudes between boys and girls, 
as reflected in the number of girls opting to study or to have a career in STEM. In 
the Netherlands, only 10% of girls in pre-vocational secondary education chose 
STEM courses in 2015-2016 (still a very low percentage despite the increase from 
6% in 2005-2006). Previous research has identified several factors leading to 
different study choices, some school- or teacher-related and others student-related. 
In terms of school- and teacher-related factors, it has been found that the education 
structure, irrelevant curricula in STEM fields (i.e. boring subjects that are not helpful 
to students in their chosen career, ”preventing students from recognizing how 
technology can help address relevant social problems”) and teaching practices 
(e.g. discouraging collaboration, lack of hands-on learning, lack of opportunities to 
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make mistakes or take risks) influence STEM course choices (Ashcraft, Eger & 
Friend, 2012). An example of the influence of education structure is the increase in 
the percentage of girls in the field of STEM in the Netherlands (OCW, 2016) 
following the introduction of the ”Renewed Second Phase in Higher General 
Secondary Education (HAVO)” and ”Pre-university Secondary Education (VWO)” 
programmes in which former separate STEM courses were integrated into a single 
new course. 
 In addition to school- and teacher-related factors, student-related factors such as 
girls’ STEM career perceptions (Adelman, 1998; Klawe, Whitney & Simard, 2009; 
Kaufman, Ewing, Montgomery, Hyle & Self, 2003), stereotype threats (Ashcraft, 
Eger & Friend, 2012), social pressure and a lack of role models (Ashcraft, Eger & 
Friend, 2012; Barker & Aspray, 2006) have also been found to influence study 
choices. The attitudes towards STEM seem to be instilled from an early age (10-11 
years of age) (Turner & Ireson, 2010) but are not yet fully developed (Steinberg, 
2005). Although, according to Clevers and Willems (2013), they are difficult to 
change. This places significant responsibility on teachers from the primary school 
level onwards.
 Leslie et al. (2015) associated working in ‘gender-stereotyped’ domains with 
having more pronounced gender-related beliefs about ability. This suggests that 
practitioners in gender-stereotyped domains, such as STEM, are likely to believe 
that innate talent is the most important requirement for success, and that the 
underrepresentation of women in such fields is related to the stereotypical view 
that women do not possess such talent. Miller et al. (2014) showed that nations 
with high overall gender equity, such as the Netherlands, have suprisingly strong 
gender science stereotypes in male-dominated science fields (see also chapter 1, 
p.10). The gender stereotype that links men, rather than women, to science is, in 
fact, most prevalent in the Netherlands (Miller, Eagly & Linn, 2014). Our results are 
congruent with these findings, although we found lower biases in our findings 
compared with a study by Nosek, Greenwald and Banaji (2002).  
 In terms of beliefs about girls’ and boys’ learning styles, our findings reveal that 
male teachers and STEM teachers associate boys with an independent learning 
style (more so than female and non-STEM teachers), and girls with a guided 
learning style. These beliefs could impact teachers’ classroom behaviour, their 
expectations and their appraisal of students’ learning behaviour. Results in studies 
by Ashcraft, Eger and Friend (2012), Barker and Garvin-Doxas (2004), Clark 
Blickenstaff (2005), and Margolis, Estrella, Goode, Holme, and Nao (2008), for 
example, showed that in computer science courses some teachers privileged 
independent work and discouraged, or chastised, collaborative work. 
 Although we found the effect of teachers’ genders on beliefs regarding learning 
styles to be significant, the mean scores for associations of girls with guided and 
boys with independent learning styles were very low in male, and absent in female 
teachers. The relatively low scores on this implicit test (IAT) could point to the 
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actual strength of gender-related beliefs about learning styles, although they could 
also reflect the specific items chosen. The items of the IAT LearningStyles were 
constructed based on the items chosen by researchers from the Department of 
Educational Science, which provided the words they associated with guided 
learning and independent learning (blanco brainstorm). Stimuli for the categories 
‘guided learning’ and ‘independent learning’ were defined as passive, dependent, 
control, teacher, and guidance (for guided learning); and as active, initiative, 
independence, motivation, and intrinsic (for independent learning). However, it 
might be possible that teachers associate other words with guided and independent 
learning. Given the differences between teachers’ interpretations of behaviour 
(Glock, 2016; Mullola et al., 2012; Rietveld, Beijsterveldt & Boomsma, 2010) and 
actual teaching behaviour (Li, 1999; Duffy, Warren & Walsh, 2001), it would be 
interesting to create a revised version of this IAT with items provided by teachers 
themselves.

Teachers’ beliefs and classroom behaviour 
Previous research examined the relationship between teacher beliefs and teacher 
practice regarding different school subjects (Fang, 1996), as well as a variety of 
issues (see Savasci-Acikalin (2009) for an overview), such as self-regulated 
learning (Dignath-van Ewijk & Van der Werf, 2012) and issues regarding teachers’ 
and students’ actions (Brown & Melear, 2006). The findings of this previous 
research suggest that the relationship between beliefs and practice is complex and 
controversial (Savasci-Acikalin, 2009) due to the complexity of the classroom 
situation (Fang, 1996). The findings regarding the relationship between beliefs and 
practice are contradictory, with some studies reporting consistency between 
teacher beliefs and teacher behaviour (Peterson, Fennema, Carpenter & Loef, 
1989; Verjovsky & Waldegg, 2005) and others reporting inconsistency (Brown & 
Melear, 2006; Dignath-van Ewijk & van der Werf, 2012; King, Shumow & Lietz, 
2001). In our study, we investigated the relationship between a teacher’s mindset 
on malleability of intelligence and two aspects of his/her classroom behaviour: 
appraisal of achievement and oral feedback. In what follows, we discuss our results 
regarding the relationship between mindset the appraisal of achievement and 
teachers’ feedback.

Appraisal of 
achievement  

  

Fig. 4 Part c of the theoretical 
framework: the relationship 
between teachers’ beliefs and 
appraisal of students’ 
achievement

Teachers’s
classroom
behaviour

Appraisal
of student’s

achievement
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belief
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Teachers generally assess test results according to conventional standards. In 
study 1 (chapter 3), we explored whether teachers’ mindsets regarding the 
malleability of intelligence are related to their appraisal of students’ achievements, 
using an adapted version of the Reference Norm Orientation Test (Rheinberg, 
1980). Our results show a weak positive correlation between strength of growth 
mindset and the appraisal of students’ increasing achievements (see chapter 3, p. 
65), and between gender and appraisal of students’ increasing achievements (see 
chapter 3, p. 65). This indicates that both teachers with a growth mindset and 
female teachers generally appreciate improvement, irrespective of final results, 
compared to teachers with a fixed mindset. This is significant, given that focusing 
on increasing achievement has been demonstrated to motivate students (Rheinberg 
& Engeser, 2010). A focus on improvement, rather than on results, can accentuate 
a student’s feelings of competence. Competence, combined with feelings of 
autonomy (i.e. having the opportunity to make your own choices and decisions) 
and relatedness (i.e. feeling at ease in the group or with the teacher), forms the 
foundation for intrinsic motivation (Ryan & Deci, 2000). Wilbert and Grunke (2010) 
found that feedback comparing a student’s achievements with his/her former 
achievements (individual reference norm) motivated students and influenced their 
achievements, more so than when they were compared with others (social 
reference norm). Our findings are thus congruent with conclusions from previous 
research, and highlight the necessity of providing growth-oriented feedback to 
students and developing a growth-oriented mindset in teachers as well as in 
students.
 
Feedback   

In study 2 (chapter 3) we investigated the influence of teacher beliefs regarding the 
malleability of intelligence on their feedback to students using video-observations. 
Teachers’ feedback precedes and/or follows students’ achievements. Hattie (2009, 
2013) conducted an extensive investigation into the importance of feedback and 
explored factors contributing to learning (defined as ‘moving from surface to deep 
knowledge’), such as student expectations, teacher-student relationships goals 
and concentration. In his study, Hattie (2013) found that feedback (more so than 
teaching strategies, for example) was an essential variable for learning.

Teachers’s
classroom
behaviour

Feedback

Teacher’s
belief

d

Fig. 5. Part d of the theoretical 
framework: the relationships 
between teachers’ beliefs and 
the feedback they provide.
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 Teachers’ mindsets could thus influence students’ learning outcomes through 
feedback (e.g. Mueller & Dweck, 1998). If the teacher tends to have a fixed mindset 
and believes that intelligence is not malleable, he/she may convey this message to 
students, for example through the type of feedback he/she provides. Growth-
oriented feedback includes personal praise and criticism for doing, for efforts made, 
strategies chosen and specific detailed information on how results have been 
achieved and can be improved (Kamins & Dweck, 2012). Fixed-oriented feedback 
includes personal praise and criticism for being (e.g. smart, quick, stupid), feedback 
regarding traits, characteristics or abilities and comments on what results have 
been achieved. In our study, 27.8% of feedback provided by teachers was identified 
as growth feedback and 28.9% as fixed feedback. Personal praise and criticism for 
‘doing’ and ‘being’ appeared to be very limited (both 1.26 %). As feedback is an 
essential variable for learning, the increase of growth-oriented feedback may be of 
high priority.
  In an earlier study, Voerman et al. investigated teachers’ feedback in secondary 
education (Voerman, Meijer, Korthagen & Simons, 2012). In their study, they 
identified specific and non-specific feedback. The specific feedback distinguished 
between (1) progress feedback and 2) discrepancy feedback. Their definition and 
examples of specific feedback (i.e. ‘providing information about the learning goal 
with reference to the task, the processing of the task, or self-regulation, while not 
being overly elaborate’, pp. 2) corresponds largely with the concept of growth-
oriented feedback but is more restrictive than our definition. Our definition of 
growth-oriented feedback includes feedback regarding strategies, efforts, possible 
improvements, alternatives for choices, hints, cues, dividing in small steps and 
prompts. Voerman et al. (2012) found that nearly half of teachers provided 
discrepancy feedback (41.0%) and only 6.4% provided progress feedback. 
Contrary to findings of their study indicating that only half of teachers provided 
specific feedback, all the teachers in our study (regardless of gender or teaching 
domain) provided one or more forms of specific growth-oriented feedback. This 
discrepancy in results could possibly be attributed to differences in concept 
definitions used. 

 Contrary to our hypothesis that growth-oriented teachers would provide more 
growth-oriented feedback, our study shows that teachers with a fixed mindset 
generally provide more feedback compared with teachers with a growth mindset. 
We found a negative correlation between mindset and the total amount of feedback. 
However, there was no relation between mindset and the type of feedback 
(proportion fixed/growth). Thus, having a fixed mindset does not necessarily result 
in less growth-oriented feedback, and vice versa – having a growth mindset does 
not automatically lead to more growth-oriented feedback. This unexpected result in 
our study emphasizes the necessity for teachers to be aware of both their mindset 
and the way in which they provide feedback. 
 One explanation for this finding could be that teachers with a growth mindset are 
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less inclined to encourage their students to achieve more, as they are more likely 
to be appreciative of any effort made by their students. This incongruity between 
teachers’ mindsets and feedback might also be explained in terms of the concept 
of a ‘false growth mindset’, in which teachers claim to have a growth mindset, but 
this is not reflected in their words or actions (Dweck, 2015). This potentially counter-
intuitive result was also found in Gunderson’s (Gunderson et al., 2013) study of 
parent feedback, in which growth-oriented feedback was not predicted by parents’ 
own growth mindsets. Their possible explanation was that parents with growth 
mindsets do not know how to convert those mindsets into the type of feedback that 
fosters growth mindsets in their children. The growth-oriented parents might believe 
that the way to make their child smarter is to increase the child’s self-esteem by 
saying how smart he/she is. These parents use person praise, an example of fixed-
oriented feedback. Our findings thus contribute to knowledge regarding the 
inconsistency between teacher beliefs and teacher practices. Teachers should be 
aware of their own feedback, and of the evidence that students seem to benefit 
more from growth-oriented feedback (Rubie-Davies, 2010). A third explanation in 
explaining the incongruity between teachers’ mindset and feedback, is the finding 
in a study by Jager and Dennessen (2015) that teacher beliefs and attributions 
were found to be student-specific, showing a large within-subject variance. This 
could also be an indication of the interaction between mindset and feedback being 
dependent on the relationship with a specific student. An interesting possibility for 
future research would be to investigate within-teacher variation in the mindset-
feedback relationship. Finally, we must consider that the use of an explicit instrument 
to measure mindset (Theory of Intelligence Questionnaire) could contribute to the 
incongruity between teachers’ mindsets and their actual classroom behaviour due 
to social desirability bias (Cunningham, Preacher & Banaji, 2001; Hornstra, 
Denessen, Bakker, van den Bergh & Voeten, 2010).
 Our findings support the results of a study by Sol and Stokking (2009), which 
found that all teachers provided all types of process-oriented feedback. However, 
we note that, contrary to the findings in Stol and Stokking’s (2009) study where 
teachers in pre-vocational secondary education provided more process-oriented 
(growth) feedback compared with result-oriented feedback (fixed), our study shows 
that teachers provide approximately equal percentages of growth or fixed feedback. 
Interestingly, our study also indicates that teachers with a fixed mindset are involved 
in more feedback interventions than teachers with a growth mindset. The results 
from chapter 3 are also interesting in relation to the students’ views on teacher 
feedback investigated in chapter 4. In a previous study (Ackerman & Gross, 2010), 
students were found to respond more negatively to a larger amount of feedback as 
opposed to smaller amounts of feedback. Interestingly, our focus group study in 
chapter 4 found students to be generally indifferent to teachers’ feedback. 
 In our study (chapter 4) approximately half the participants stated that praise or 
criticism from teachers had little to no influence on their learning attitudes or 
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motivation. This could possibly be due to the type of feedback we discussed, i.e. 
praise or criticism which might be not specific or detailed enough. Therefore, 
students may be unlikely to pay much attention to it. If the feedback was to be 
growth-oriented, however, students may experience greater advantages for their 
learning process and motivation. This indicates the necessity of good qualitative 
feedback. In addition, other variables are likely to impact the effect that teacher 
feedback has on student behaviour, for example the teacher-adolescent relationship 
(Furrer, Skinner & Pitzer, 2014; Jager & Denessen, 2015; Klem & Connell, 2004; 
Skinner, Furrer, Marchand & Kindermann, 2008; Reeve, 2009) and classroom goal 
structures (Meece, Anderman & Anderman, 2006). 

Students’ perspective                                                                 
        

 

In chapter 4, we used a questionnaire to collect quantitative information on 
students’ beliefs about malleability of intelligence (mindset). This questionnaire 
provided a ”general” mindset score but did not reveal any further information. 
Therefore, focus groups provided additional qualitative information about underlying 
thoughts and insights into students’ mindsets regarding malleability of intelligence 
in relation to classroom behaviour and learning. Previous studies investigated 
students’ views and perceptions using questionnaires (Gorham & Christophel, 
1992; Negovan, Raciu & Vlada, 2010; Noels, Clément & Pelletier, 1999; Olani, 
Harskamp, Hoekstra & van der Werf; 2011; Samuelsson & Samuelsson, 2016) 
such as Leary’s (1957) Questionnaire on Teacher Interaction (QTI) (Fisher, Brok & 
Rickards, 2006; Telli, Den Brok & Cakiroglu, 2007; Wubbels, Creton & Hooymayers, 
1985), self-reports (Skinner & Belmont, 1993) and observations and interviews 
(Baker, 1999). In our study, we employed the focus group method to explore 
students’ beliefs in greater depth, which allowed for an examination not only of 
what they think, but also of how and why they think that way (Kitzinger, 1995). 
Focus group participants are encouraged to exchange experiences and beliefs, 
and, although there is no need for agreement or consensus (Patton, 1987), attention 
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must be given to minority opinions (Kitzinger, 1995) and individual statements. 
Despite its benefits, however, focus groups could lead to potential unease among 
group members and could be influenced by individual group member behaviour 
(Freitas, Oliveira, Jenkins & Popjoy, 1998). To strengthen the quantitative data, we 
employed a mixed methods design (Freitas, Oliveira, Jenkings & Popjoy, 1998).

The results of the quantitative study in chapter 4 showed that more than half the 
students believed intelligence is ”fixed”, with no effect of gender. These findings 
are congruent with the before-mentioned study of Macnamara among adults 
(2017), which found that gender is not consistently associated with mindset. 
However, these findings are contrary to concerns raised by Gunderson, Gripshover, 
Romero, Dweck, Goldin-Meadow and Levine (2013) who feared creating a fixed 
mindset in girls as a result of different types of feedback provided to boys and girls 
by teachers. Gunderson et al. (2013) found that boys received more process 
praise, leading to a more adaptive incremental motivational framework, whereas 
girls received feedback promoting less adaptive attribution styles. Boys’ failures 
(more so than girls’) were attributed to a lack of motivation (Dweck, Davidson, 
Nelson & Enna, 1978). As a result, Gunderson et al. (2013) were concerned that 
girls might develop a fixed mindset in which they attribute failures to lack of ability. 
In our study, however, we found no significant differences in the mindset between 
boys and girls. It is possible that the mindsets of respondents differed at an earlier 
age. During development a range of different factors might have impacted mindsets, 
including positive learning experiences. A plausible explanation for the lack of 
gender differences in mindset could be that students (both male and female) with 
a more fixed mindset might experience the result of efforts during their school 
career. Even if girls develop a more fixed mindset following fixed-oriented feedback 
at a younger age (Dweck, Davidson, Nelson & Enna; 1978; Gunderson, Ramirez, 
Levine, & Beilock, 2012), the impact of perceived success following effort could 
contribute to the development of a more growth-oriented mindset. 

In addition to the quantitative data regarding mindset beliefs, the findings of the 
qualitative component provided deeper insight into mindset beliefs in relation to 
classroom behaviour and learning. The qualitative data emphasized the dominance 
of a fixed mindset in the focus group discussions on mindset beliefs. However, in 
the focus groups more nuanced and differentiated beliefs regarding the relationship 
between mindset and behaviour and learning outcomes were found. Focus group 
participants expressed, for example, that mindset could vary based on different 
subjects. Some students expressed that abilities were innate only for some subjects 
(e.g. mathematics). This finding highlights the need to discuss the concept of 
incremental and entity beliefs with students (e.g. within the context of their study 
choices and stereotyped beliefs). Participants tend to think in gender stereotypes 
about classroom behaviour and learning, and these stereotypical views were 
shared across the genders. This consistency in views between boys and girls 
applied also to subject and career choices. The results detailed in chapter 4 reveal 
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students’ beliefs on malleability of intelligence although students did not directly 
associate ability with career choices. The subconscious messages inherited from 
teachers regarding aptitude for science, as discussed in chapter 2, may be a factor 
in the preference for stereotypical curriculum choices (see also Favara, 2012) at 
the end of year 2 in pre-vocational education schools (chapter 4). Our study about 
implicit beliefs in chapter 2 found that male science teachers generally have 
stronger gender-related beliefs regarding aptitude for science, while female science 
teachers show weaker gender-related beliefs. For male teachers, a continuous 
mutual reinforcement may sustain students’ stereotypical choices. 
 The stereotypical course/career choices expressed by the participants in the focus 
groups, with boys opting for technical subjects and girls opting for subjects relating 
to health and care, were only to a very limited extent explicitly associated with 
differences in brains and abilities. It seems that they accept the differences as 
being ”normal” without thinking about possible explanations, which might be due to 
their young age (early adolescence). However, a few participants spontaneously 
mentioned that ”different brains” could be an explanation for their expressed beliefs 
about boy-girl differences. In the literature, causes of gender differences in 
classroom behaviour and learning are attributed to genetic, socialization, school 
(Gibb, Ferguson, Horwood, 2008), and neurobiological factors (Beltz, Blakemore & 
Berenbaum, 2013). Although there is evidence for gender differences in brain 
structure and function (Beltz, Blakemore & Berenbaum, 2013), findings are 
inconsistent, effect sizes typically low and interpretation on a behavioural level still 
speculative (Derks & Krabbendam, 2013). Gender differences in the brain result 
from an intricate interplay between genetic and environmental (e.g. social) factors 
(e.g. Beltz, Blakemore & Berenbaum, 2013). Students mentioning brain differences 
(”it’s because I have a boy brain”) as a reason for gender differences in classroom 
behaviour and learning may be influenced by the growing popularity of ”the brain” 
in popular media (O’Connor, Reese & Joffe, 2012; Van Atteveldt, Van Aalderen-
Smeets, Jacobi & Ruigrok, 2014).
 With half the students in our study subscribing to a fixed mindset, teachers should 
be aware that these students may have difficulties in coping with challenging and 
confusing new material (Dweck, 2006b). Earlier studies showed that in specific 
STEM areas, intelligent girls with a more fixed mindset have greater difficulties in 
coping with failure and setbacks than other girls or boys (Dweck, 2006b; Smiley, 
Buttitta, Chung, Dubon & Chang, 2016). Attribution of failure due to a lack of ability 
is characteristic of the fixed mindset. Girls more often attribute failure to a lack of 
ability, whereas boys attribute their failure to a lack of effort (Dweck, Davidson, 
Nelson & Enna, 1978). This gender difference in failure attribution is especially 
pronounced in the STEM-domains (Ryckman & Peckham, 1987).
 Thus, whereas mindsets regarding intelligence in general might develop according 
to perceived experiences of several domains, efforts and strategies, the mindset 
regarding STEM abilities might develop according to stereotyped beliefs, such as 
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´boys have an ability for mathematics but girls do not’. This could explain why we 
found no gender differences in the mindset regarding intelligence. Had we 
specifically asked about mindsets regarding mathematics, however, the influence 
of stereotyped beliefs could have produced different outcomes.. In light of the 
findings of Dweck (2006b) and Smiley et al. (2016), it would be interesting to 
investigate mindset for specific subjects, such as mathematics, or STEM. An 
effective way of introducing new material, for example in mathematics or science, 
may be required. New material and new topics often involve new skills or strategies, 
and it may be necessary to provide fixed mindset students with step-by-step 
introductions to new skills, and opportunities to clarify understanding and ask 
questions. This should be combined with neuro-education, focusing on brain 
plasticity, as educational interventions focusing on further development of a growth 
mindset could contribute to a more effective response to setbacks and to fulfilling 
potential abilities (Blackwell, Trzniewski & Dweck,2007; Good, Aronson & Inzlicht, 
2003). 

Our study focused on the mindsets of students at the preparatory-vocational 
education level. Even though this is the largest track in the Dutch education system, 
this focus limits the generalizability of our research. Additional research in other 
tracks of the secondary education could thus extend this study and enhance the 
generalizability of our findings.

Methodological considerations

Quantitative and qualitative measurement, mixed methods
In addition to the quantitative and qualitative research approaches, the mixed 
methods approach has emerged as a third approach for social and behavioural 
research (Johnson, Onwuegbuzie & Turner, 2007; Denscombe, 2008). It combines 
quantitative and qualitative methodologies on the basis of pragmatic grounds and 
a practice-driven need to mix methods. It employs strategies of inquiry involving 
data collecting either sequentially or simultaneously (Creswell, 2003). Denscombe 
(2008) describes five characteristics and benefits of the mixed methods approach: 
(1) it improves the accuracy of data; (2) it produces a more holistic picture by 
combining information from complementary kinds of data/sources; (3) it avoids 
biases intrinsic to single-method approaches; (4) it develops the analysis and 
builds on initial findings using contrasting data or methods; and (5) it aids sampling, 
for example with questionnaires being used to screen potential participants for 
inclusion in an interview programme. Denscombe (2008) also argues for the need 
for a research paradigm vision that accommodates variations and inconsistencies 
of the mixed methods approach and the use of communities of practice. 

We employed a mixed methods design in conducting this thesis, collecting and 
analyzing both quantitative (ch2, 3, 4) and qualitative data (ch 4) to strengthen the 
study and to neutralize some disadvantages of certain methods. The quantitative 
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research provided a clear, numerical picture of the teachers’ and students’ beliefs 
and of the gender differences regarding mindset concerning the malleability of 
intelligence phenomenon. Furthermore, the data quantified the growth- and fixed-
oriented types of teachers’ feedback. With the qualitative data, we were able to 
reveal additional information about the students’ beliefs concerning the malleability 
of intelligence. For example, the quantitative data revealed no gender differences, 
but the qualitative results revealed subtle gender differences. The integrated results 
demonstrate that a mixed methods approach justifies the complexity of the concept 
mindset (beliefs with regard to intelligence and abilities) better than self-report 
questionnaires only.

Explicit and implicit measurement
In studies on attitudes and beliefs, it is important to distinguish between explicit and 
implicit research techniques (Fazio & Olson, 2003; Pearson, Dovidio & Gaertner, 
2009; Van den Bergh, Denessen, Hornstra, Voeten, & Holland, 2010; Wittenbrink 
& Schwartz, 2007). The Theory of Intelligence Questionnaire (Dweck, 2006a) 
employed in this study is an explicit, self-report measurement with which participants 
are able to reflect on their responses. Although this approach is valuable in that it 
taps into consciously endorsed beliefs, the information it generates may be subject 
to social desirability bias (Cunningham, Preacher & Banaji, 2001; Hornstra, 
Denessen, Bakker, van den Bergh & Voeten, 2010). There may therefore be a 
discrepancy between the responses reported by participants and their actual 
behaviour in the classroom. We found an unexpected discrepancy when comparing 
the explicit data about malleability of intelligence with teachers’ actual feedback 
behaviour i.e. growth-oriented mindset teachers do not automatically provide 
growth-oriented feedback. The use of an explicit self-report measurement might 
explain the incongruity we found between mindset and feedback. 
 The implicit measurement technique (the Implicit Association Test (IAT)) used in 
this thesis to investigate implicit beliefs about career, aptitude for science, and 
learning styles is based on measuring the automatic, unconscious associations 
made by participants, and reduces the likelihood of social desirability bias 
(Greenwald, McGhee & Schwartz, 1998). Although the IAT has become a popular 
instrument for measuring implicit beliefs (Blanton, Jaccard, Klick, Mellers, Mitchell 
& Tetlock, 2009), its predictive validity is currently contested. Evidence of behaviour 
predication from IAT scores is mixed (Fazio & Olson, 2003), with results indicating 
no relation between IAT scores and behaviour (Karpinsky & Hilton, 2001), findings 
with some evidence suggesting a relationship between IAT scores and behaviour 
(Greenwald & Farnham, 2000), and findings pointing to a positive relationship 
between IAT scores and behaviour (Jordan, Spencer & Zanna, 2002; McConnell & 
Liebold, 2001). Greenwald, Poehlman, Ulmann and Banaji (2009) and Ziegert and 
Hanges (2005), however, in a meta-analysis of 122 research reports, found that 
the IAT could be used to predict behaviour. Blanton, Jaccard, Klick, Mellers, 
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Mitchell, and Tetlock (2009) claimed that the IAT scores do not permit prediction of 
individual behaviour. Fazio (2003) suggested that further research concerning 
moderating variables such as sequences of events or motivational factors be 
conducted. 
 Thus, although we found that teaching in a STEM domain was associated with 
stronger implicit beliefs linking male gender with STEM abilities (but only for male 
teachers), we cannot assume that male science teachers actually behave differently 
toward boys and girls. Additional research with observational techniques may 
provide more concrete insights into the relationship between beliefs and practices. 

Overall conclusion and future research

The research presented in this thesis contributes to the current understanding of 
gender-related beliefs of teachers and students in pre-vocational education. Firstly, 
we described the impact of teachers’ characteristics of gender and teaching domain 
on beliefs and revealed the impact of gender on beliefs regarding boys’ and girls’ 
aptitudes for science and learning styles. Secondly, we investigated the impact of 
mindset regarding malleability of intelligence on two elements of teachers’ 
behaviour, viz. appraisal of achievement and feedback. Thirdly, the results provided 
insight into the beliefs of students regarding malleability of intelligence in relation to 
classroom behaviour and learning. In summary, we found the following: (1) gender 
influences teachers’ gender-related beliefs about students’ aptitudes for science 
and learning styles, and appraisal of achievement; (2) teaching domains interact 
with gender regarding aptitude for science and influence beliefs about learning 
styles; (3) more than 39% of all teacher participants are categorized as having a 
fixed mindset and more than 32% as having a growth mindset, whereas 54% of the 
students have a fixed mindset and 27% have a growth mindset; (4) teachers with 
a growth-oriented mindset tend to value increasing results more, but do not 
automatically provide more growth-oriented feedback; and (5) students’ beliefs 
regarding malleability of intelligence in relation to classroom behaviour and learning 
show subtle gender differences. These findings lead to further insights on the 
complex role of beliefs in classroom behaviour, learning and teaching. For example, 
our results tended towards the presence of implicit stereotyped beliefs in teachers 
(findings 1+2). These beliefs seemed to be slightly stronger for male teachers, 
which serves as a caution for teachers and the messages they convey to students. 
These messages may be implicitly gender-stereotyped and thus influence or 
sustain stereotyped student beliefs, study choices, behaviour, self-esteem and 
learning outcomes. Furthermore, information about mindsets regarding malleability 
is not yet common knowledge to teachers. However, these mindsets were found to 
influence teachers’ appraisal and feedback behaviour (findings 3+4) and may be a 
significant factor that needs to be taken into account in the teaching process. We 
did not investigate different types of teacher feedback (associated with their 
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mindset) to girls and boys. An interesting avenue in future investigation could be to 
investigate whether teachers provide more growth-oriented feedback to boys and 
fixed-oriented feedback to girls. Finally, although the quantitative data shows no 
gender differences (finding 5), the qualitative data suggest differences, for example 
with regard to self-esteem, effort beliefs and motivation to make the effort. Mixed 
methods data therefore seem to capture better the complexity of the concept of 
mindset. 
 Although the association between gender and the mindset of students was not the 
topic of this study, it would be interesting to conduct further longitudinal studies of 
these associations at different ages because earlier and recent studies present 
contradictory results. Gunderson et al., (2013), for example, predicted that girls 
develop a more fixed mindset compared to boys, whereas Macnamara and Rupani 
(2017) concluded in their study with adults, that gender is not consistently associated 
with mindset. This means that, contrary to their prediction, women did not have 
more fixed mindsets than men. It would also be interesting to investigate whether 
mindsets regarding malleability of intelligence develop or change over time, as 
they might have far-reaching influences on study or career choices. A longitudinal 
study of a group of participants throughout their educational career (for example 
from ages 6 - 21 years) may establish within-student changes in mindset regarding 
malleability of intelligence, and parent/teacher influence (and even peer influence) 
on mindset development for both girls and boys. 
 With regard to teachers, in addition to the gender and teaching domain 
characteristics, future studies could investigate additional characteristics of 
teachers, such as working experience, age, cultural background or self-efficacy, 
and explore the relationship between these variables and mindsets regarding 
malleability of intelligence. 
 Future research linking students’ mindsets with students’ motivation, classroom 
behaviour, attitudes and learning outcomes could contribute to a better 
understanding of the complex teaching and learning process. This can then inform 
an educational process to optimize students’ performance to their full potential. 
The insights provided in this thesis suggest that it is not enough for teachers and 
students to identify their own beliefs and practices, but that action needs to be 
taken to explore, reflect upon and understand those beliefs and their impact   in 
advancing the development of students to their full potential.

Finally, it shoud be mentioned that the concept of mindset has recently been 
criticized (Bahnik & Vranka, 2017; Li & Bates, 2017). In their study, Bahnik and 
Vranka investigated the association between academic achievement and mindset. 
The strength of this association between achievement and mindset appeared to be 
weaker than previously thought. Li and Bates (2017) found no or even reversed 
effects on both grades and ability from the theorised direction mindset-intervention: 
no evidence was found that fixed beliefs about basic ability are harmful. Furthermore, 
their results showed that praise for intelligence failed to harm cognitive performance. 
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To summarize, they found no support that implicit theories of intelligence play any 
significant role in development of cognitive ability, responses to challenges, or 
educational attainment. Future studies should therefore examine the design of 
classroom interventions more thoroughly (Blackwell, Trzesniewsky & Dweck, 2007; 
Aronson, Fried & Good, 2001; Yeager et al., 2016), focusing on influencing the 
mindsets of students in the direction of growth. Based on our finding that more than 
half the students in our study demonstrated a fixed mindset, effective intervention 
methods could be useful and important. 

Additionally,research in this thesis focused on teachers and students, in the pre-
vocational track:  one of the tracks in the Dutch educational system. This focus 
limits the generalizability. Therefore, our final recommendation is to carry out  
further research in other tracks of the secondary education to enhance the 
generalizability of our findings.

Recommendations for educational practice

Based on the findings, the overall conclusions and suggestions for future research, 
we present recommendations to optimize the teaching and learning process in pre-
vocational secondary schools. The first recommendation is for schools to increase 
awareness about possible gender bias of teachers (Glock, 2016) and students, for 
example by introducing the Project Implicit (https://implicit.harvard.edu/implicit/
faqs.html). Our results show that teacher’s gender influences teachers’ beliefs 
about students’ aptitudes for science and learning styles, and appraisal of 
achievement. Similar to Jones, Evans, Byrd and Campbell (2000), who introduced 
a gender resource module to promote gender equity strategies in teacher behaviour, 
our second recommendation is that teachers discuss stereotypical views about 
course and career choices, abilities and behaviour with their students to avoid 
further reproducing and maintaining gender-stereotypical beliefs. Thirdly we 
recommend that a structural organization of reflective practices be implemented, 
because acting and thinking as a reflective practitioner contributes to the systematic 
and sustainable improvement of teachers’ teaching skills (Ponte, 2002; Schön, 
1983). Our results in study 2 (chapter 3) show an incongruity between teachers’ 
mindsets and the feedback they provide. Reflective practices can aid teachers in 
developing the skills necessary for growth-orientated feedback and to improve the 
use of this type of feedback. Techniques such as intervision feedback conversations 
and video-interaction guidance can be used. In addition to reflective feedback, 
learning-by-doing and modelling techniques can contribute to growth-oriented 
feedback mechanisms, which will allow teachers to experience the benefits of this 
feedback for students. The fourth recommendation is to pay attention to the low 
percentage of female STEM teachers. Our results show that female teachers who 
have a STEM background have significantly weaker gender-related beliefs 
compared with male mathematics teachers. Female mathematics teachers may 
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have an additional impact on girls’ choices, as they are viewed as role models. 
More female role models are required (Wiest, 2009), as 85% of our mathematics 
teachers are male (Meelissen & Drent, 2009; Michels, Bruning, Folmer & 
Ottevanger, 2014). Our fifth recommendation is for schools to introduce neuro-
educational interventions for students to help them develop a more growth-
orientated mindset which may have a powerful impact on students’ achievements 
(Boaler, 2013).
The qualitative results on students’ beliefs provided information that enriched the 
quantitative scores. Therefore, our final recommendation is to construct a new 
mindset instrument. This new instrument should integrate a quantitative explicit 
measure (questionnaire) with an implicit measure (e.g. based on an adapted 
version of the Implicit Association Test), and with a qualitative measure (e.g. open 
questions). The new instrument should take into account that mindsets are domain-
specific (Dweck, 2006; Lee, Heeter, Magerko, & Medler, 2012). It should also 
integrate a variable which measures students’ motivation to make an effort. 

The division of the Dutch educational system into various secondary school tracks 
is generally not implemented in other countries. Further research into all types of 
secondary education would thus be desirable for constructing a more complete 
picture of the beliefs of teachers with regard to the learning styles and interests of 
boys and girls
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SUMMARY

Teachers’ and students’ implicit and explicit beliefs may have far-reaching impacts 
on their teaching behaviour, on students’ classroom behaviour and learning 
outcomes. These teacher and student beliefs may be related to their gender and 
teaching domain. Some of these beliefs are related to human attributes, such as 
the malleability of intelligence. In general, two basic beliefs (mindsets) on the 
malleability of intelligence are distinguished: the fixed (entity) mindset and the 
growth (incremental) mindset. In the fixed mindset, people believe their basic 
qualities, like their intelligence or talent, are fixed traits; a person has a certain 
amount of intelligence and it cannot be changed. They believe that talent alone 
creates success, without effort. In a growth mindset, people believe that their most 
basic abilities can be developed through effort and dedication and hard work, and 
that brains and talent are just the starting point. Beliefs on the malleability of 
intelligence might influence students’ self-confidence and the way they handle new 
challenges. The general aim of this thesis is to explore the gender-related beliefs 
and views of teachers and students underlying their classroom behaviour. Four 
studies assessed 1) teachers’ gender-related implicit beliefs regarding students’ 
career choices, aptitudes for science and learning styles, 2) the associations 
between teachers’ mindsets and their appraisal of students’ achievements, 3) the 
association between teachers’ mindsets and the feedback they provide to students, 
and 4) students’ views on classroom behaviour and learning. 

Chapter 1 provided a general introduction and outlined the theoretical background 
on teachers’ and students’ explicit and implicit beliefs in relation to classroom 
behaviour and feedback.

Chapter 2 examined the role of teacher characteristics gender and teaching 
domain in the formation of gender-related beliefs regarding career, aptitudes for 
science and learning styles in students. We used two well-known Implicit 
Associations Tests, the IAT-genderCareer and IAT-genderScience, as well as a 
new version of the Implicit Association Test, the IAT-LearningStyles, designed 
specifically for this study. In this IAT, boys’ learning style was associated with 
independent learning, and girls’ learning style with guided learning. Neither gender 
nor teaching domain is associated with gender-related beliefs regarding career, but 
regarding aptitude for science a relation was found, i.e. for female teachers, having 
a STEM background is associated with weaker gender-related beliefs regarding 
students’ aptitudes for science. Both a teacher’s gender and teaching domain 
influence the beliefs about learning styles of boys and girls. The results of the IAT-
genderLearningStyles indicate low gender-related scores. Male and STEM 
teachers made small associations between boys and independent learning 
whereas female and non-STEM teachers did not. These findings emphasize the 
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existence of gender-related beliefs and increases insight into the influence of 
gender and teaching domains on these beliefs. 

Chapter 3, study 1 discussed the associations between teachers’ mindsets on the 
malleability of intelligence and the appraisal of students’ academic achievement. 
First, teachers’ mindsets (fixed or growth) were assessed using the Theory of 
Intelligence Questionnaire. Results show that 39.1% of all participants have a fixed 
mindset, 28.7% an ‘in between’ mindset, and 32.3% a growth mindset. On average, 
female participants show a stronger growth mindset compared to male participants. 
Growth mindset teachers show a slightly higher appreciation of increasing scores 
even when they are insufficient than fixed mindset teachers. This is an important 
finding because teachers’ appreciation of efforts and improvement can increase 
students’ motivation. Study 2 focused on the associations between teachers’ 
mindsets and the feedback they provide in classroom interactions. We analysed 23 
video-taped lessons (mathematics and Dutch). We categorized growth feedback 
and fixed feedback respectively as 1) personal praise and criticism for ”doing” 
(”well done, you tried very hard”), for efforts made or strategies chosen, and 2) 
teachers’ comments on how results have been achieved and can be improved, i.e. 
questions regarding strategies, efforts, possible improvements, alternatives for 
choices hints, cues, dividing in small steps, prompts, suggestions for improvement, 
and monitoring the process. A little more than 27.5 % of all verbal feedback is 
categorized as growth-orientated feedback, including 1.25 % personal praise on 
doing (”you used the right strategy to find the answer”).
Fixed feedback is 1) personal praise and criticism for ”being” smart, quick, or stupid 
(”you are a very intelligent person”), and 2) teachers’ comments on what results 
have been achieved, i.e. correct or wrong answers. More than 28.5% of all verbal 
feedback interventions is fixed feedback, which includes 1.25% of personal 
comments related to being (”you are not very smart”).
Surprisingly, we found a negative association between growth mindset and the 
total amount of feedback. Teachers with a fixed mindset provide more feedback 
compared to teachers with a growth mindset. In general, teachers provide a very 
limited amount of growth feedback in the classroom. 
Considering how vital a role growth feedback has in teachers’ guidance and support 
of their students in order to enhance students’ learning outcomes, it is essential 
that teachers become aware of the nature of their feedback and the ways in which 
they can develop the skill to provide growth-orientated feedback and to improve 
the use of this type of feedback.

Chapter 4 described the beliefs of girls and boys regarding the malleability of 
intelligence and their effects on learning and behaviour in classrooms. In order to 
acquire this information, students (age range 13 - 15 years) were asked to complete 
the Theory of Intelligence Questionnaire (the same questionnaire which teachers 
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completed, described in chapter 3). A majority of all participants (54%) show a fixed 
mindset (contrary to 39% in teachers, see chapter 3) and 27.8% a growth mindset. 
This may impact the way students handle new/difficult lessons and disappointing 
results. Previous studies suggest that disappointing results were interpreted as 
personal failures. Students gave up and results declined. Results from the focus 
groups show that, when directly discussing consequences of ability beliefs for 
learning, students in general attributed achievements to efforts, i.e. an expression 
of a growth mindset. Furthermore, although the quantitative data show no gender 
differences, the qualitative data suggest differences, for example with regard to 
self-esteem, effort beliefs and motivation to make effort. Girls, for example, express 
less self-confidence than boys. This showed in their word-choice as well as in their 
statements that they seek approval from their teachers. In addition, although both 
boys and girls attribute good learning outcomes to efforts (growth mindset), boys 
tend to adopt an attitude that disregards academic work and proposes that hard 
work is generally incompatible with ‘cool’ masculinity (Jackson & Dempster, 2009)

Chapter 5 summarized the main findings of the research and provided concluding 
remarks on the studies described in this thesis. Recommendations for educational 
practice and suggestions for future research that can contribute to the further 
understanding of teachers’ and students’ gender-related beliefs underlying their 
classroom behaviour were presented. Our findings and suggestions for future 
research can lead to further insights on the complex processes in classroom 
behaviour, learning and teaching.
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NEDERLANDSE SAMENVATTING

Opvattingen en verwachtingen van docenten, al dan niet onbewust, beïnvloeden 
hun gedrag en dat van de leerlingen in de klas en daarmee ook de leerresultaten 
van leerlingen. De opvattingen die de leerlingen zelf hebben over leren en doceren 
kunnen eveneens gevolgen hebben voor hun uiteindelijke leerresultaten. Deze 
opvattingen kunnen daarbij gender- of vakgebied gerelateerd zijn. Eén van de 
specifieke opvattingen heeft betrekking op de maakbaarheid van intelligentie:  
is intelligentie een vaststaand gegeven (fixed mindset) of is het veranderbaar 
(growth mindset)? Hoe er over maakbaarheid van intelligentie wordt gedacht, kan 
effect hebben op zelfvertrouwen en de manier waarop met nieuwe uitdagingen 
wordt omgegaan. Het doel van dit proefschrift was het onderzoeken van (onbewuste) 
gender- en vakgebied gerelateerde opvattingen van zowel leerlingen als docenten 
die ten grondslag liggen aan hun gedrag in de klas. Vier studies onderzochten 
achtereenvolgens 1) docentopvattingen met betrekking tot carrière, bekwaamheid 
voor de bèta vakken en leerstijlen van jongens en meisjes, 2) docentopvattingen 
over maakbaarheid van intelligentie (mindset): relatie tussen deze opvatting en de 
waardering voor de prestaties van leerlingen, 3) de relatie tussen de mindset en de 
feedback die docenten geven en 4) de opvattingen van leerlingen over diverse 
aspecten van gedrag en leren in de klas. Hoofdstuk 1 bevat een introductie en 
beschrijft de doelstellingen van dit proefschrift. .

In hoofdstuk 2 wordt het onderzoek beschreven naar de invloed van twee docent 
kenmerken, te weten gender en vakgebied, op de vorming van onbewuste 
opvattingen met betrekking tot carrière keuze, bekwaamheid voor bètavakken en 
leerstijlen. Om de onbewuste opvattingen te meten, hebben docenten twee 
bestaande Implicit AssociationTests, de IAT-genderCareer en de IAT-genderScience 
en een speciaal voor dit onderzoek ontworpen nieuwe IAT, de IAT-
genderLearningStyles, ingevuld. Uit de resultaten blijkt dat gender en vakgebied 
geen rol spelen bij de carrièreopvattingen, maar wel bij de opvatting over 
geschiktheid voor bètavakken: vrouwen werkzaam in de bèta-vakken (wiskunde) 
hebben significant minder sterk gender-gerelateerde opvattingen over de 
bekwaamheid voor wiskunde dan mannelijke wiskunde docenten. Zowel gender 
als vakgebied heeft eveneens invloed op de opvattingen over leerstijlen van 
meisjes en jongens: mannelijke én wiskunde docenten maken sterker onderscheid 
tussen de leerstijlen van meisjes en jongens in vergelijking met vrouwelijke en niet-
wiskunde docenten. Deze bevindingen bevestigen het bestaan van gender-
stereotiepe opvattingen en de invloed van gender en vakgebied op de opvattingen 
van docenten.

In Hoofdstuk 3 worden twee onderzoeken besproken. Onderzoek 1 bespreekt de 
mindset over maakbaarheid van intelligentie bij docenten, en de invloed hiervan op 



156

de mate waarin docenten leerprestaties waarderen. Allereerst is met behulp van 
de ‘Theorie of Intelligence Questionnaire’ de mindset van de docenten onderzocht: 
‘fixed’ of ‘growth’ mindset. Bij een fixed mindset wordt ervan uitgegaan, dat 
intelligentie vast staat; er is een bepaalde mate van intelligentie, die niet veranderd 
kan worden. De growth mindset daarentegen veronderstelt dat intelligentie wél te 
veranderen is, door inspanningen en oefenen. De resultaten laten zien dat van de 
proefpersonen, ruim 39% een fixed en ruim 32% een growth mindset heeft (de 
overigen worden als ‘ín-between’ gecategoriseerd. Vrouwelijke docenten worden 
sterker gelinkt aan een growth mindset dan hun mannelijke collega’s. Docenten 
met een growth mindset, waarderen vooruitgang in de prestaties, ongeacht of ze 
voldoende waren of niet, iets sterker dan docenten met een fixed mindset. Dit is 
een belangrijke constatering, omdat het voor een leerling in verband met zijn 
motivatie van belang is dat de leerkracht oog heeft voor vooruitgang en 
inspanningen.

Vervolgens is in onderzoek 2, de invloed van de mindset op de wijze waarop 
docenten feedback geven onderzocht. Om dit te kunnen doen zijn bij 23 docenten 
video-opnames gemaakt tijdens een reguliere les (Nederlands of wiskunde). 
Feedback wordt in de literatuur op vele verschillende manieren gedefinieerd en 
gecategoriseerd. In dit onderzoek werd een onderscheid gemaakt tussen growth 
en fixed feedback. Growth feedback omvat 1) persoonlijke komplimenten of kritiek 
voor wat een leerling doet (”goed zo, jij hebt het goed geprobeerd) en 2) 
opmerkingen over hoe de resultaten bereikt zijn en verbeterd kunnen worden: 
vragen over gebruikte strategieen, inspanningen, mogelijke volgende stappen, 
hints enz.
Onder fixed feedback verstaan we 1) opmerkingen en kritiek over hoe een leerling 
is (”jij bent erg slim”, je bent niet snugger”, opmerkingen over karaktertrekken, 
vaardigheden) en 2) commentaar op welke resultaten behaald zijn (goed/fout). 
Van alle feedbackopmerkingen is ruim 27,5% growth gerelateerd en daarvan 
bestaat 1,25% uit persoonlijk complimenten over wat er gedaan is ( ”jij hebt die 
oefening op de goede manier gedaan”) en voor de rest uit vragen en opmerkingen 
over gebruikte strategieën, mogelijke andere oplossingen, enz. Van alle 
feedbackopmerkingen is bijna 29 % fixed, waarvan 1,25% persoonlijke kritiek (”jij 
bent niet slimmer….”), de overige fixed opmerkingen betreffen de eindresultaten 
(”het antwoord is fout”). Opmerkelijk genoeg is er een negatieve samenhang 
tussen mindset en de hoeveel growth feedback die gegeven: docenten met een 
fixed mindset geven meer feedback. Over het algemeen wordt er slechts in 
beperkte mate growth feedback gegeven in klassensituaties. Gezien het belang 
van growth feedback voor de prestaties van leerlingen, is extra aandacht voor de 
wijze waarop feedback wordt gegeven essentieel.
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Hoofdstuk 4 belicht de opvattingen van de leerlingen met betrekking tot 
maakbaarheid van intelligentie in relatie tot hun leren en gedrag in de klas, en de 
verschillen tussen meisjes en jongens hieromtrent. Om de informatie hieromtrent 
te verzamelen hebben de leerlingen de Theory of Intelligence Questionnaire 
ingevuld, zoals dat ook door docenten gedaan is beschreven in hoofdstuk 3. Uit de 
resultaten blijkt dat ruim 54% van de leerlingen een fixed mindset heeft, (in 
tegenstelling tot 39% bij de docenten, zie hoofdstuk 3) en ”slechts” 27% een growth 
mindset. Dat zou gevolgen kunnen hebben op de wijze waarop door de leerlingen 
omgegaan wordt met nieuwe/moeilijke leerstof en tegenvallende resultaten. In 
eerder onderzoek is aangetoond dat tegenvallende cijfers gezien worden als 
persoonlijk falen. Als gevolg daarvan kunnen leerlingen de moed opgeven, en 
zakken de resultaten verder weg. Aanvullend op de resultaten van het kwantitatieve 
onderzoek (Theory of Intelligence Questionnaire), blijkt uit de kwalitatieve data dat 
bij bespreking van de consequenties van mindsets, er subtiele verschillen tussen 
meisjes en jongens aan het licht komen. Deze hebben met name betrekking op 
zelfvertrouwen, effect van doorzettingsvermogen/inzet en motivatie. Zo blijken 
meisjes over het algemeen blijk te geven van minder zelfvertrouwen. Dit blijkt uit 
woordkeus én uit het feit dat ze aangeven bevestiging te zoeken bij de leerkracht. 
En alhoewel zowel meisjes als jongens aangeven dat goede prestaties veelal het 
gevolg zijn inspanningen (growth mindset) lijken met name jongens minder 
gemotiveerd op die inspanningen ook daadwerkelijk te plegen. 

Hoofdstuk 5 bediscussieert de bevindingen en presenteert de algemene 
conclusies over de onderzoeken die in dit proefschrift beschreven zijn. Aansluitend 
worden er suggesties voor verder onderzoek gedaan die kunnen bijdragen aan de 
verdere uitbouw van kennis over impliciete gender-gerelateerde opvattingen van 
zowel docenten als leerlingen, die ten grondslag liggen aan hun gedrag in de klas. 
Mogelijk kunnen het huidige onderzoek en vervolgstudies bijdragen aan het 
vergroten van de kennis betreffende de complexe processen van gedrag, leren en 
doceren. 
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Reynaertcollege. Ook de studenten en docenten van HZ University of Applied 
Sciences, Hogeschool Utrecht en Hogeschool van Amsterdam hebben door hun 
medewerking ervoor gezorgd, dat dit onderzoek uitgevoerd kon worden. Mijn dank 
daarvoor!
Het was een prachtige zoektocht naar antwoorden op vragen die rechtstreeks 
voortvloeien uit de praktijk van het onderwijs. Het verzamelen en analyseren van 
data, het voortdurend zoeken naar argumenten en het onderbouwen van uitspraken 
heeft geleid tot de beantwoording van intrigerende vragen. Wat was het dan prettig 
om een promotor als Lydia Krabbendam te hebben, die in staat is geweest om mij 
(bijna) altijd positief tegemoet te treden. Lydia, misschien heb je na mijn zoveelste 
whatts appje of mailtje, soms midden in de nacht, wel eens diep gezucht, zeker op 
het moment van ”deadlines”…….. Jouw kritische, opbouwende commentaar heeft 
mij geholpen om uiteindelijk deze dissertatie af te ronden. En niet alleen Lydia, ook 
Floryt van Wesel was en is een begeleider uit duizenden! Floryt,  je was altijd 
bereid om mee te denken, om samen in de materie te duiken en me op het goede 
spoor te houden. En als overleg niet op de Vrije Universiteit of op de Universiteit 
Utrecht kon plaatsvinden, was ik welkom bij jou thuis. Fantastisch. Nienke van 
Atteveldt kwam iets later gedurende het traject in het team. En alhoewel ik met 
Lydia en Floryt al het idee had dat ik de beste van de beste (co-) promotoren had, 
wist ook Nienke mij vanuit weer een heel ander perspectief te ondersteunen. Alle 
toekomstige promovendi gun ik deze drie begeleiders!
Dit promotietraject wilde ik afronden in de beperkte tijd van 4 à 5 jaar. Omdat het 
moeilijk was om in te schatten, hoeveel tijd allerlei verschillende aspecten van zo´n 
promotietraject zouden vergen, durfde ik mezelf weinig tot geen `vrije tijd` toe te 
staan. Zonder tegenzin heb ik de zaterdagen, zondagen en vakanties in deze 
periode achter mijn computer, gebogen over artikelen of boeken, doorgebracht. 
Wat was het dan heerlijk dat Leo mij hierin steunde, en nooit liet merken dat hij het 
vervelend vond. Dank je wel daarvoor, lieverd. Aan belangstelling en interesse 
voor wat ik aan het doen was, heeft het niet ontbroken. In de eerste plaats waren 
het mijn kinderen, Tim, Nimra, Tessja met hun partners Marloes, Wesley en Michiel, 
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die wilden weten hoe het ervoor stond en volop meeleefden. Soms werden er 
stukken gelezen en van commentaar voorzien. Dank daarvoor!
Maar ook vrienden (Marga en Kees: ”En ….hoe staat het ervoor?”), Frieda en 
Evert (”Hè je al wat gehoord?”), Marianne en Jan (”Wat heb je ontdekt?”) en Wilma 
en Rens (”Hoe ver ben je al?”), kennissen en collega´s aan de Hogeschool Utrecht, 
HZ University of Applied Sciences en scholen voor voortgezet onderwijs in Zeeland 
toonden volop belangstelling en interesse. En ik kan zeggen, dát is zeer motiverend!

Tijdens één van de zeldzame dagen dat we er wél even tussenuit gingen met onze 
goede vrienden Lenie en Walter, doorkruisten we Antwerpen. Daar, ineens, 
onverwachts, stuitte ik op de volgende spreuk op een gevel: 

Hoe toepasselijk. Ik besloot dan ook om ter afsluiting deze spreuk op te nemen in 
mijn dissertatie.
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