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Abstract: In the present study, we compared the mindset of preuniversity students and (primary
and secondary) vocational students. Participants comprised of 173 students attending preuniversity
education and 101 students attending vocational education. All participants completed a mindset
questionnaire. We expected, based on previous educational experiences, that preuniversity students
would show on average a higher score (i.e., more of a growth mindset) than vocational students.
Results indicated, however, that there was hardly any difference in mindset between vocational
and preuniversity students. The mindset of adolescents is therefore not influenced by the level
of education.

Keywords: vocational education; secondary education; mindset; incremental theories of
intelligence; adolescents

1. Introduction

Mindset is a person’s belief about human attributes, such as intelligence. People with a growth
mindset (that is, an incremental theory of intelligence) believe that their intelligence is malleable and
can be developed. People with a fixed mindset (that is, an entity theory of intelligence) believe that their
intelligence is innate and unalterable [1,2]. Students with a growth mindset adopt learning goals and
have a mastery-oriented response to setbacks. Students with a fixed mindset adopt performance goals
and often have a helpless response towards setbacks [3]. A student’s mindset affects how that student
will face new and challenging tasks, and hence, influences students” academic performance [2,4,5].
A student’s mindset develops from prior experiences with people in the environment, such as parents
and siblings or peers and teachers at school [2,6,7]. Some studies have shown differences between sixth-
and eighth-graders, where eighth-graders were better able to explain the difference between a fixed
and a growth mindset than sixth-graders [8]. Mindset can also be changed using targeted interventions,
based on the effect of different kinds of praise. In general, praise for effort primes a growth mindset,
whereas praise for intelligence primes a fixed mindset [9,10]. However, in adolescence, there is the risk
of an opposite effect for mindset interventions; adolescents can interpret adults” effort praise as an
indicator of their low ability because they can think that they need to work harder because they are not
making enough progress [11].

Many studies have focused on a growth mindset and its effectiveness in different educational
settings [12,13], and several studies have shown the importance for adolescents of adopting a growth
mindset [14-16]. Although previous research in other fields has shown an impact of educational
stage [17], there has not been much emphasis on the effect of ability grouping and different school types
in secondary education on the development of mindset among adolescents. A previous study [18]
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explored the mindset of students in secondary vocational education and training (VET); the VET
students’ mean mindset did not substantially differ from the mean mindset of students in prior research.
However, the majority of VET students did not have a growth mindset or fixed mindset, but could
best be classified as having a mixed mindset, and mindset and academic achievement seemed to be
unrelated in VET. The general aim of this study was to gain insight into the effect of ability grouping
and different school types in secondary education on the development of mindset among adolescents.
This insight can contribute to the applicability of mindset theory in VET.

For this study, we chose to compare the adolescents” mindsets in different educational tracks in
secondary school in the Netherlands. Figure 1 offers an overview of the Dutch educational system.
In the segregated Dutch educational system, at the age of twelve, right after primary education,
entering secondary education, adolescents must go on to the vocational track or the secondary
education track based on their level of academic performance. The better-performing adolescents
can enter the secondary education tracks, divided into senior secondary education (preparing for
higher vocational education) and preuniversity secondary education (preparing for university, VWO,
“Voorbereidend Wetenschappelijk Onderwijs”) [19]; Luijkx and De Heus, 2008). The lower-performing
adolescents join the primary vocational track (4 years), because their academic achievement does not
meet the requirements (i.e., a sufficient result on a final test in primary education) for admission to the
general education track. After primary vocational education, most students continue their education in
secondary vocational education and training (VET). In this study, we compared adolescents” mindsets
in primary vocational education (mostly lower-performing students) with adolescents” mindsets
in preuniversity education, VWO (mostly high-performing students), because these students’ level
of education differs the most from each other (the level of senior general education lies just in
between them).
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Figure 1. The Dutch educational system.
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The ability grouping in the segregated Dutch educational system can prime students who are
entering secondary education towards a fixed mindset, especially for students in the primary vocational
track [20]. It is to be expected that vocational students might have experienced more difficulties during
their primary school career, which can lead to a fixed mindset [21,22]. Therefore, we hypothesize that
more students in vocational education will have a fixed mindset. On the other hand, we expect that
students from the preuniversity level will have had more success experiences during their primary
school career, which can lead to a growth mindset [21,22]. In addition, most of the preuniversity
students have followed a more advanced and intellectually more demanding trajectory in primary
education, which is also associated with a growth mindset [4].

We expect these differences right after elementary school (in the year of secondary education),
but also in the fifth year of secondary education (for the vocational track students, actually the first
year of secondary vocational education). We also investigated the development of students” mindsets
during their vocational and preuniversity training. We expect the vocational students to develop more
of a growth mindset during their training, because they are now attending an educational level that is
more attuned to their capabilities [23,24]. Their level will also be more in line with the level of their
classmates, which will reduce comparisons between high-achieving and low-achieving students in
the classrooms, and thereby put less emphasis on a fixed mindset [2]. For the preuniversity students,
we also expect them to develop more of a growth mindset. They will have shown persistence and
managed to (nearly) complete the preuniversity level with difficult courses [23]. Students who do not
meet the academic requirements cannot continue in the preuniversity level, and they will move to
another level. Those lower-performing students who leave will likely have a fixed mindset [15,21].
Because of this, the number of students with a fixed mindset will decrease, and the remaining group
of students will show more of a growth mindset overall. In vocational education, students cannot
leave, because it is the lowest level of compulsory education, so the proportion of students with a fixed
mindset will not decrease.

Therefore, by comparing the mindset of students in vocational education with their peers in
preuniversity education, we compare the two extremes to gain more insight into the development of
adolescents’ mindsets. Because the existing literature is inconclusive regarding the relation between
mindset and age [11-13], we are curious if there will be a relation between mindset and age for
our participants.

Although a recent meta-analysis [13] showed a possible effect of mindset interventions for students
with a low socioeconomic status (SES), we did not include SES as a variable, because there are hardly
any students with a low SES in the Netherlands.

2. Materials and Methods

2.1. Participants

Participants were 274 students (Age 12-19 years, Mage = 14.21 years, SDage = 2.29, 97 males).
There were 173 participants from vocational education and 101 from preuniversity education (see Table 1
for descriptive statistics). The school principals at random selected the participating classes; none of
the students in these classes were excluded from participation. All students were participating for the
first time in mindset research. All participants attended educational institutes in the southwest of the
Netherlands. In total, we had four different groups of participants: beginning and advanced students
from either vocational or preuniversity education. All participants gave informed consent; for minors,
their parents also gave informed consent.
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Table 1. Descriptive statistics and mindset.

Age Mindset Mindset in Category
n Male Female M (SD) M (SD) Fixed Mixed Growth
Students 274 97 177 14.20 (2.29) 3.66 (0.78) 16.1 45.6 38.3
Vocational begin 108 53 55 12.61 (0.70) 3.68 (0.72) 13.9 50.0 36.1
end 65 1 64 17.02 (1.12) 3.70 (0.61) 6.2 55.4 38.5
total 173 54 119 14.26 (2.32) 3.69 (0.68) 11.0 52.0 37.0
Preuniversity ~ begin 49 23 26 11.90 (0.47) 3.92 (0.85) 10.2 38.8 51.0
end 52 20 32 16.21 (0.72) 3.29 (0.91) 38.5 30.8 30.8
total 101 43 58 14.12 (2.25) 3.60 (0.93) 24.8 34.7 40.6

Note. begin = first and second year of secondary education; end = fifth year of secondary education.

2.2. Materials and Procedure

Both the materials and procedure regarding measuring students’ mindsets were based on previous
research on Dutch VET students [17].

2.2.1. Implicit Theories of Intelligence

We used Dweck’s Implicit Theories of Intelligence scale for children (aged 10 and older) [1] to
measure students’ mindsets. We used the forward-backward method [25] to translate the original 6-item
English questionnaire into Dutch. The questionnaire includes items rated on a 6-point Likert-type scale
from 1 (Strongly Disagree) to 6 (Strongly Agree). The scale consists of three entity theory statements
(e.g., “You have a certain amount of intelligence, and you really can’t do much to change it”), and three
incremental theory statements (e.g., “You can always greatly change how intelligent you are”) [1].
The entity theory items are reverse scored, and a mean score is calculated for the six items, with a
low score (1) representing agreement with an entity theory, and a high score (6) agreement with an
incremental theory. Participants with a score of 3.0 or below are typified as having a fixed mindset
and participants with a score of 4.0 or above a growth mindset. Using this criterion, researchers have
reported that, on average, about 15% of the participants score between 3.0 and 4.0 and are characterized
as having a mixed mindset, and the others are roughly evenly distributed between a fixed mindset
and a growth mindset [26]. Several studies have reported reliability and validity of the English scales.
The internal reliability varied between 0.78 [4] and 0.94-0.98 [26]. The Cronbach’s alpha of the Dutch
scale in this study was 0.74.

2.2.2. Procedure

We first contacted the school principals or head of departments of several educational institutes
in the southwest of the Netherlands by e-mail. Four educational institutes responded almost
immediately, whereupon we made an appointment to provide more detailed information about
the study. We scheduled the data collection process and we informed parents and students by letter
about the research and asked for consent. We informed both parents and students that they could opt
out at any moment. The data collection took place during regularly scheduled classes and took no more
than 15 min per class. All students were briefed about the purpose of the research, received a hard
copy of the questionnaire and were introduced with the structure of the questionnaire. The students
were encouraged to complete the questionnaire individually. Students were informed that the test was
completely anonymous; they were also told that their teacher would not see their individual answers.

2.2.3. Design and Analysis

We had two independent variables that might influence the dependent variable of mindset.
First was the educational level: vocational and preuniversity education. Second was the year of study,
beginning or end. We used independent samples ¢-tests for our first hypothesis. With a 2 x 2 factorial
analysis of variance (ANOVA), we tested the differences in mindset between both educational
levels at the beginning and the end. We calculated the relation between age and mindset with
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Pearson’s correlation. A recent meta-analysis [13] showed that neither age, nor gender differences
have a significant effect on mindset; therefore, we have not included these as independent variables.
Because we had a rather wide age range in our sample, we controlled the effect of age with an analysis
of covariance (ANCOVA).

3. Results

The students who were at the beginning of their vocational education were in the first or second
year of study. To check whether they can be grouped together, we conducted an independent samples
t-test. The results demonstrated that the difference in mindset between the first-year students (M = 3.74,
SD =0.75) and the second-year students (M = 3.58, SD = 0.63) was not significant, t (106) = 1.08, p = 0.282,
d = 0.23. Therefore, we merged the first and second year into one group, representing students who
are at the beginning of vocational education. Then, we calculated the mean mindset of all our students
(Mmindset = 3.66, SD = 0.78), splitting up the students into three levels of mindset; 16.1% had a fixed
mindset, 45.6% a growth mindset and 38.3% a fixed mindset. Thereafter, we calculated the mindset of
the different groups; these results can be found in Table 1.

Next, we calculated the difference in students” mindsets between all students in the vocational
level (M =3.69, SD = 0.68) and all students in the preuniversity level (M = 3.60, SD = 0.93). We found no
significant difference, t (162.07) = 0.916, p = 0.321, d = 0.11. The difference in students’ mean mindset at
the beginning of the vocational level (M = 3.68, SD = 0.72) and the beginning of the preuniversity level
(M =3.92,SD = 0.85) was not significant ¢ (155) = —1.820, p = 0.071, d = 0.30. Students’ mean mindset at
the end of the vocational level (M = 3.70, SD = 0.61) was significantly higher, f (85.37) = 2.862, p = 0.005,
d = 0.53, compared to students’ mindset at the end of the preuniversity level (M = 3.29, SD = 0.91).

We conducted a two-way analysis of variance to check on the development of mindsets comparing
students at the beginning and end of the preuniversity track and students at the beginning and end of
VET. The results demonstrated that there was no main effect of educational level on students” mindsets,
F (1,270) = 0.89, p = 0.346, np2 = 0.03. However, there was a statistically significant main effect of year
of study, F (1, 270) = 10.07, p = 0.001, np2 = 0.36. The interaction between educational level and year of
study was also statistically significant, F (1, 270) = 11.72, p = 0.001, np2 = 0.42.

We controlled for the effect of age on students’ mindsets with an analysis of covariance and found
no statistically significant effect, F (1, 270) = 0.105, p = 0.746. Finally, Pearson’s correlation showed that
mindset and age were weak and negatively correlated, r = —0.137, p = 0.023, that is, older students
tended to have lower mindset scores.

4. Discussion

The present study investigated differences between the mindsets of students from the vocational
and preuniversity levels of secondary education. We expected vocational students to have on average
a more fixed mindset compared with those from the preuniversity level, who would have a more
growth mindset, and we expected to see these differences right after elementary school. We were also
interested in the development of students” mindsets as they neared completion of both the vocational
and preuniversity levels. Because the level of education is more in line with their abilities, we expected
students in the vocational level and in the preuniversity level both to develop more of a growth mindset.
However, due to the differences likely to be present right after elementary school, we expect that
vocational students will still have a more fixed mindset overall compared to preuniversity students,
who will have more of a growth mindset overall.

Our results are not in line with our hypotheses. That is, there was no significant difference
between the mindsets of the students at a vocational level and a preuniversity level. There was also no
significant difference between students’ mindsets at the beginning of their trajectory. At the end of
their trajectory, there was a significant difference, such that vocational students” mindsets did not alter,
preuniversity students” mindsets decreased.
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All of the groups that were investigated in this research had on average a mixed mindset with
a range between 3 and 4 (see Table 1). The distribution of different types of mindsets was about the
same as in a previous study conducted in secondary vocational education [18] and deviates from the
distribution as described in prior research [26]. We found more students with a mixed mindset and
fewer students with a fixed mindset, except for the end of the preuniversity level. There we found
more students with a fixed mindset. The small number of students with a fixed mindset is in line
with the OECD (Organisation for Economic Cooperation and Development, Paris, France) report [27],
which typified the Dutch school system as a system with a low proportion of poor performers, which is
more supportive of a growth mindset. The same report identified the lack of motivation among Dutch
students, which is more in line with having students with a fixed mindset. A possible explanation
might be that these two effects cancel each other out, which leads to more Dutch students with a
mixed mindset and fewer students with a fixed mindset. Further research is necessary to confirm this
hypothesis. Our second-last analysis confirmed that there was no difference between vocational and
preuniversity students; we did not find a significant effect of educational level on mindset.

We did find, however, a statistically significant effect of the year of study on mindset, F (1, 270) = 10.07,
p = 0.001, np2 = 0.36. For vocational students, the effect is in line with our hypothesis that the level of
education was more in line with their capabilities and they were more similar to their classmates in
ability, both factors that can prime a growth mindset [2,23]. The preuniversity students may have
received more praise for intelligence (e.g., “You are good, you have earned good grades”), or may have
experienced more setbacks, because they are in a difficult level, both factors that can prime a fixed
mindset [2,23]. They also may have seen classmates failing to meet the requirements and dropping out
to attend a lower educational level, which could also be confirmation of their ability, and which is
related with a fixed mindset [2]. Although the effect of year of study on mindset is significant, it must
be taken into account that the differences in mindset between the beginning and the end are small,
and all different groups of participants, on average, stay in the range of mixed mindset.

When we take all participants together, we have lower academically achieving adolescents
(i.e., vocational education students) and higher academically achieving adolescents (i.e., preuniversity
students) in one group. We focused on the effect of the year of study on mindset, but year of study is
also related to age. Students at the beginning of their studies were about 12 years old and students
at the end were almost four to five years older, and we found a weak negative correlation between
age and mindset. The difference in age was similar for both groups, but vocational students’ mean
mindset did not alter, while preuniversity student’s mean mindset decreased. Therefore, it seems
plausible that age did not influence students” mindsets, especially because we found a significant effect
of year of study on mindset and an interaction between the educational level and the year of study.
Prior research also does not give clear insight into the relation between age and mindset [7,8,11].

For future research, we recommend expanding the research to younger children in primary
education and to a larger number of adolescents from more schools across the country. In combination
with a longitudinal approach, this can give a more complete overview of the development of mindsets at
the different levels of education. Using more powerful analysis techniques, such as structural equation
modelling, can also lead to a better view of causal relations between the different variables [28].

Many mindset studies have also focused on the relation between mindset and academic
achievement. In most studies, students’ overall GPA or their performance on standardized mathematics
tests is taken as a measure of academic achievement [4,16]. We also asked participants for their latest
average grade in mathematics as representative of academic achievement. The differences in reporting
academic achievement between vocational education and preuniversity education turned out to be
great, since their programs are on a different level. Therefore, we excluded this information from our
results. For future research, we suggest including a standardized test to measure academic achievement.
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5. Conclusions

In this study, we did not find differences in mindsets between vocational and preuniversity
students. Previous studies have typically shown that about 15% of students have a mixed mindset [25].
In this study, as in our previous study [18], we found about 45% students with a mixed mindset and
fewer students with a fixed mindset. Because the small effect of educational level on mindset was the
only difference we found, we conclude that educational level and adolescents” mindsets are hardly
correlated with each other. These findings give more insight on the effect of ability grouping and
different school types in secondary education on the development of mindset among adolescents.

The major limitation of this study is that we have used different students for different ages.
Therefore, we cannot say anything about the development of mindset in the same student. For future
research, we recommend a longitudinal design to gain insight into the development of the mindset of
the individual student during the school career.
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