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Summary 
Within this research an instrument has been developed in order to identify gifted underachieving 
students. The accompanying main research question has been formulated as “To what extend does 
the use of a new to develop Dutch questionnaire, measuring motivation and learning strategy, 
contribute to the identification of underachieving gifted students in Dutch science education?”. 

The main research question specifically mentions the use of a Dutch questionnaire measuring 
learning strategy and motivation. These measuring scales were chosen because gifted students can 
be classified as ‘born deep learners’ and there is a strong relationship between a lack of motivation 
and gifted underachievement. 
The developed questionnaire measures the four constructs deep strategy, surface strategy, 
autonomous motivation and controlled motivation. The items in the questionnaire for scoring these 
four constructs all derive  from the Revised Learning Process Questionnaire with Two Factors 
(R-LPQ-2F) by Kember, Biggs & Leung (2004), the ‘Zelf-Regulatie Vragenlijst - Leren’ by Sierens and 
Vansteenkiste (2009) and a Dutch adaptation from the R-LPQ-2F by Segers, Gijbels and Thurlings 
(2008). 

After item selection, the items were scored on a 5 point Likert scale by 281 students and the results 
were submitted to principle component analysis (PCA), exploratory factor analysis (EFA) and 
confirmatory factor analysis (CFA). The items were linked to the four constructs based on the 
outcomes. After this a reliability analysis was conducted and acceptable Cronbach’s Alpha values 
were found.  
After that, for each construct a threshold value for differentiation in high and low scores was 
determined via the TwoStep Cluster method. Using these threshold values, the students were 
divided into 16 groups. 

The group of interest is a group of students with a deep learning strategy and low quantity 
motivation. This group was compared to other groups with a one-way independent ANOVA and a 
Hochberg’s GT2 post-hoc procedure. The outcome of these tests confirms that the intended group is 
of particular interest. 
In the final test, with a more practical approach, a known gifted underachiever from the test group 
ended up in the intended group, confirming the usability of the instrument. 

The instrument can be further developed; adaptations should be made in order to differentiate 
between talented and gifted students and differentiate based on gender. Furthermore, rephrasing of 
some items might improve the reliability of the questionnaire and there should be a check on 
oversimplification, especially on the questionnaire obtained after CFA. 
As a final development, some of the other student groups are of specific interest as well, in another 
way as intended in this research, so additional research should be done on these groups in order to 
use the same instrument for other purposes as well.  
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Samenvatting 
Binnen dit onderzoek is een instrument ontwikkeld om hoogbegaafde onderpresterende leerlingen 
te identificeren. Als onderzoeksvraag is hierbij geformuleerd “In hoeverre draagt een nieuw te 
ontwikkelen Nederlandstalige vragenlijst, die motivatie en leerstrategie in kaart brengt, bij aan de 
identificatie van onderpresterende hoogbegaafde leerlingen?”. 

Zoals in de onderzoeksvraag duidelijk wordt, zal het instrument een Nederlandstalige vragenlijst zijn 
die in kaart brengt wat de leerstrategie en motivatie is van een leerling. Deze meetschalen zijn 
gekozen omdat een hoogbegaafde leerling gezien kan worden als een geboren diepe leerder. 
Daarnaast is er een sterk verband tussen een gebrek aan motivatie en het onderpresteren van een 
hoogbegaafde leerling. 
De ontwikkelde vragenlijst meet de vier constructen diepe strategie, oppervlakkige strategie, 
autonome motivatie en gecontroleerde motivatie. De items voor de vragenlijst zijn allen afgeleid uit 
de R-LPQ-2F door Kember, Biggs & Leung (2004), de ‘Zelf-Regulatie Vragenlijst - Leren’ door Sierens 
en Vansteenkiste (2009) en een Nederlandstalige aangepaste versie van de R-LPQ-2F door Segers, 
Gijbels and Thurlings (2008).  

Nadat de items geselecteerd zijn, hebben 281 leerlingen deze gescoord op een 5 punts Likert schaal 
en zijn de resultaten geanalyseerd met behulp van Principle Component Analysis (PCA), Exploratory 
Factor Analysis (EFA) en Confirmatory Factor Analysis (CFA). De items zijn toegewezen aan de vier 
constructen gebaseerd op de resultaten hiervan. Hierna is een betrouwbaarheidsanalyse uitgevoerd 
waarbij acceptabele Cronbach’s Alfa waarden zijn gevonden. 
Hierna zijn voor alle constructen grenswaarden berekend om te differentiëren in hoge en lage 
waarden met behulp van de TwoStep Clustermethode. Deze grenswaarden zijn gebruikt om de 
leerlingen in te delen in 16 groepen. 

De belangrijkste groep in het onderzoek is de groep studenten met een diepe leerstrategie en lage 
hoeveelheid motivatie. Deze groep is vergeleken met andere groepen met een enkelvoudige 
onafhankelijke ANOVA en een Hochberg’s GT2 post-hoc procedure. De resultaten hiervan bevestigen 
dat deze belangrijkste groep een bijzondere groep is. 
In de laatste test, met een meer praktische benadering, is een hoogbegaafde onderpresteerder uit 
de groep leerlingen ingedeeld volgens de vragenlijst in de gewenste groep, waarmee de 
werkbaarheid van de vragenlijst wordt bevestigd. 

Het ontwikkelde instrument kan nog verder verbeterd worden; wijzigingen zouden nog gemaakt 
kunnen worden om onderscheid te maken tussen getalenteerde en hoogbegaafde leerlingen en om 
te differentiëren tussen jongens en meisjes. Bovendien zal het herformuleren van sommige items 
helpen om de betrouwbaarheid te vergroten en er zal gecontroleerd moeten worden op 
oversimplificatie, in het bijzonder de vragenlijst opgesteld aan de hand van CFA. 
Als laatste verbetering zijn er meerdere andere studentgroepen uit de vragenlijst interessant op een 
andere manier dan bedoeld in dit onderzoek. Aanvullend onderzoek zou gedaan moeten worden op 
deze groepen om deze vragenlijst ook voor andere toepassingen te gebruiken.  
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Introduction 
Dutch education is less focused on the education of gifted, talented or more intelligent students. It is 
a common belief that those students graduate anyway. This results, however, in quite a high 
percentage of gifted dropout students in the Netherlands (De Boer, Minnaert, & Kamphof, 2013; Van 
Weerdenburg, Emans, Kabki, & Poelman, 2019). There are various problems that may lead to these 
dropouts. 

Underachievement is one of the most recognized problems experienced by gifted students and 
students with higher intelligence, and they may even end up dropping out (Snyder & Linnenbrink-
Garcia, 2013; Rimm, 2008; Renzulli & Park, 2000). Although there are no exact numbers available, it 
is common knowledge that this is a significant issue. Reason enough to develop an instrument to 
identify these students in a large group of students before the underperforming leads to structural 
issues during education. 

Gifted students and students with higher intelligence are cognitively different from average 
students. These students are quick learners and most of the times they can easily reproduce what 
they have learned and connect new information to matter they already know via more complex and 
more active processing strategies, making it easy to reproduce (Robinson & Clinkenbeard, 1998) In 
terms of learning strategies this can be described as a deep learning strategy because of the high 
ability of relating ideas and complete understanding of ideas (Biggs, 1987). 
The use of this kind of strategy can cause these students to get bored in classroom situations due to 
the repetition of methods, facts and other information they have to learn. They get bored due to the 
lack of challenge, in other words, these students cannot use the abilities of their minds to a full 
extend and they lose motivation or eventually can start underachieving (Rimm, 2008). 

Underachieving within this group of students is a waste of potential, so this needs to be dealt with. 
Within this research, two existing questionnaires will be fused into a new to develop questionnaire 
in Dutch as an indicator for possible underachieving gifted and more intelligent students. 
The first type of questionnaire is one testing the type of motivation of a student in order to 
determine whether a student has any type of motivation at all. As mentioned before, the loss of 
motivation is a precursor of underachieving. The presence of any type of motivation needs to be 
examined in order to identify a risk or already the presence of underachieving.  
The second type of questionnaire tests the learning approach, or to be more specific the learning 
strategy. As mentioned before, gifted students and students with high intelligence are students with 
a ‘naturally developed’ deep strategy. So the presence of a deep strategy may indicate that the 
student is very intelligent or gifted, so this can be used as a first indicator as well. 
Hypothetically, this can lead to stating that a student with a deep learning strategy and a lack of 
motivation is a potential underperforming gifted student. So there may be a possibility to develop an 
instrument for detecting these kinds of students: the scope of this research. 
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Theoretical foundations 
When discussing giftedness, it is hard to offer a clear definition. There are many different definitions 
of giftedness, but none of them have been universally accepted yet (Robertson, Pfeiffer, & Taylor, 
2011; Phillips & Lindsay, 2006; Robinson & Clinkenbeard, 1998; White, Graham, & Blaas, 2018). 
Until 1986, when Renzulli developed the Three-Ring Conception of Giftedness, giftedness was solely 
measured by IQ. The only discussion back then was the cut-off value from where a person should be 
called gifted (Renzulli, 1999). After Renzulli’s introduction of his Three Ring Model there has been 
quite a discussion about how to define and measure giftedness properly in general (Renzulli, 1999). 
Renzulli described giftedness in his Three Ring Model as the overlapping area of three interacting 
clusters of traits: above average ability, creativity and task commitment. The overlapping part of the 
all three rings can be called giftedness and can be viewed as a developmental set of behaviors rather 
than a fixed state of being. Over the years this concept became more and more accepted (Renzulli, 
2012; Renzulli, 1999). Nonetheless IQ tests (e.g. Weschler Intelligence Scale for Children – Revised 
[WISC-R] and Raven's Standard Progressive Matrices [Raven's SPM]) still dominate the field of 
measuring giftedness (White, Graham, & Blaas, 2018; Siegle, 2018). 
In the years after Renzulli’s Three Ring Model, he proposed a difference between two types of 
giftedness in order to deal with this discussion: “schoolhouse” giftedness on the one hand and 
“creative productive” giftedness on the other. 
Schoolhouse giftedness is the more conservative approach to giftedness where abilities are 
measurable via IQ test and creative productive on the other hand is more contextual and domain 
specific giftedness. 
The more general measurable “schoolhouse” giftedness still depends on environmental factors. 
Performing on an IQ test at different moments will lead to different results, so there is more than 
only intelligence when measuring ability (Gagné, 2015; Robinson & Clinkenbeard, 1998; Renzulli, 
2012). On top of that, one can study for an intelligence test, so intelligence is developmental and 
therefore this can influence the results of an IQ test (Reis & Renzulli, 2009). 
Because of this, the definition of giftedness that is used within this research is the one from 
Feldhusen (2005), stated in the article by Robertson, Pfeiffer and Taylor: “genetic potentials that 
unfold in interaction with stimulating experiences” (Robertson, Pfeiffer, & Taylor, 2011), which for 
this research the word potentials can be interchanged with the earlier mentioned abilities.  
Feldhusen’s focusses on genetic potentials. This is what is used to distinct talented students from 
gifted students (Gagné, 2015). On the one hand gifted is related to high potentials and high 
achievement, where talented on the other hand is related to aptitude and excellence. Therefore 
giftedness, and within that a high intellectual potential, is related to the genetic background and the 
field of interest and environment of the student. Feldhusen accounted for this in his definition by 
adding the criterion of presence of a stimulating experience. 

One quite commonly accepted statement is that the actual performance of (gifted) students is 
related to motivation, one could say that this is related to the presence of enough challenge or other 
stimulating experiences (Rogers, 2007; Robertson, Pfeiffer, & Taylor, 2011; Phillips & Lindsay, 2006; 
VanTassel-Baska & Stambaugh, 2010; Reis & McCoach, 2000; Figueira & Duarte, 2011).  
Motivation however is a complex issue. According to the self-determination theory by Deci and Ryan 
(2000), the quantity of motivation is not the most relevant factor, but the type of is. According to 
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their theory there is a gradation between nonself-determined motivation and self-determined 
motivation. Nonself-determined motivation to self-determined motivation can be categorized from 
amotivation (demotivation) to extrinsic motivation and ultimately intrinsic motivation. Although it is 
commonly accepted that intrinsic motivation has a positive influence on the actual performing, Deci 
and Ryan state that extrinsic motivation will do the same when motivation is more autonomous than 
controlled (2000). This will be the case when students at least identify their selves with the extrinsic 
motivation, e.g. when it is healthier to do something in a certain way, one can identify with that and 
therefore will be more self-determined. When students more or less are forced to do something or 
are supposed to do something without identifying their selves with the reason, the extrinsic 
motivation is controlled. 
Based on the above, autonomous motivation can be seen as a critical factor in the actual 
performance of a gifted student. This explains the statement of Reis and McCoach that gifted 
students do not always score highly in classroom situations when they do so at standardized tests 
and vice-versa (2000).  Gifted students need to be challenged properly, preferably within their own 
field of interest (Reis & McCoach, 2000; Hoekman, McCormick, & Gross, 1999). When a test is not in 
the field of interest of a student, or the student is demotivated, the actual result of a test will be 
worse than the actual potential of the student. This might be addressed as underachievement.  

There are mainly three different used themes in definitions of underachievement according to a 
review study of Reis and McCoach (2000). According to Reis and McCoach the most accepted 
definition within these themes is: “a discrepancy between potential and actual performance (or 
achievement)” (2000).   
Reis and McCoach evaluated the above definition in their review study and stated that this definition 
needs clearance, especially considering that this definition is used to explain underachievement of 
gifted students. So this definition was further improved for use in situations with gifted 
underachievement, still not perfect but workable and applicable to this research:  

“Underachievers are students who exhibit a severe discrepancy between expected achievement 
(as measured by standardized achievement test scores or cognitive or intellectual ability 
assessments) and actual achievement (as measured by class grades and teacher evaluations). To 
be classified as an underachiever, the discrepancy between expected and actual achievement 
must not be the direct result of a diagnosed learning disability. Gifted underachievers are 
underachievers who exhibit superior scores on measures of expected achievement (i.e., 
standardized achievement test scores or cognitive or intellectual ability assessments).” 
(Reis & McCoach, 2000) 

As mentioned before, the actual performance of gifted students is related to motivation. So there 
should be a difference between gifted achievers and gifted underachievers related to motivation. 
Results from a review study by White et al. confirm that different researches consistently reported 
that the motivation of gifted underachievers was significantly lower than the motivation of gifted 
achievers (White, Graham, & Blaas, 2018). The hard thing with gifted underachievement however, is 
that lack of motivation itself, or even dropout, is an effect of other causes, like classroom situations, 
curriculum, social environment, gender, sexuality, race, socioeconomic factors and many more, 
making the group of gifted underachievers way more divers than gifted achievers (Siegle, 2018; 
McCoach & Siegle, 2003; Renzulli & Park, 2000). McCoach and Siegle proposed an instrument to 
identify underachieving able students in 2003. This School Attitude Assessment Survey – Revised 
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(SAAS-R) take into account the academic self-perception, attitude towards teachers and classes, 
attitudes towards school, goal valuation and motivation & self-regulation.  
However, this SAAS-R instrument is validated and could be used, in this research the starting point 
will be from a different perspective. Within this research, motivation will be taken into account, but 
the ability of a student will be derived from learning strategies rather than self-perception and 
attitude.  

One could state that there is a suitable achieving climate when a gifted student is motivated. 
Therefore the higher potential could be noticeable in the actual performance. So the next thing of 
interest is the way gifted students are able to perform so well.  
As mentioned before, aptitude is one of the factors that make gifted students different from average 
and even more talented students who have developed their intelligence over time. Within the 
mentioned aptitude, the usage of higher order thinking skills is included for gifted students. Gifted 
students are not necessarily better at using these skills, but they use them automatically (Robinson 
& Clinkenbeard, 1998). Especially with younger students (fifth and seventh graders) the differences 
between gifted and non-gifted students are evident. Within Boekaerts’ research there was no 
prediction of the result by strategy use for average students on a recall task. Gifted students 
however, showed a strong path from strategy to performance (Boekaerts, 1997). Because these 
strategies are part of the giftedness of the students and therefore part of their natural endowment, 
one could state that the use of these strategic pathways will be part of their approach in higher 
grades (e.g. grade ten to twelve where the questionnaire from this research was used). 
This approach, with the use of higher order thinking skills, is quite similar to a deep learning strategy. 
According to Entwistle, deep learning is the extraction of the meaning from a problem. This involves 
holistic strategies such as looking for patterns and principles on one hand and the serialistic logic of 
an argument on the other (but only where the assessment procedures emphasize and reward 
personal understanding). In contrast, the surface approach means doing just the things necessary in 
order to complete a task, with no intention to get to the real meaning of a problem (Entwistle, 
2000). Originally Biggs described two core items describing the learning approach: strategy and 
motive. With a deep approach comes, apart from the earlier mentioned strategies, an intrinsic 
motive (Biggs, 1987). So from this point of view, based on the above, an achieving gifted student is 
more or less a natural deep learner. 

Apart from learning approach, motivation and (deep) learning strategies are also related to actual 
performance of students. High motivation has a positive effect on developing deep learning 
strategies (Everaert, Opdecam, & Maussen, 2017; Betoret & Artiga, 2011). So when a student is 
demotivated, i.e. the students lacks motive to learn, either autonomous or controlled, it is less likely 
that the student will (further) develop deep learning strategies. So when one deals with a student 
that has a deep learning strategy and no motivation, the actual deep strategy is already present prior 
to the moment the student has become unmotivated.  
The new to develop instrument in this research is mainly meant for high school grades (9-12). 
Knowing that gifted students already have developed deep strategies in grade 5 or 7 and the 
average (non-gifted) student has not at that time (Boekaerts, 1997) and knowing that non-gifted 
students may or may not develop the same type of strategies during high school, the group of 
students with a deep strategy and lack of controlled or autonomous motivation, i.e. unmotivated 
students, may be of particular interest in research on underachieving gifted students.  
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Research questions 
In the Netherlands no standardized tests are taken to identify talented and/or gifted students 
among all students at any moment in their school careers (Segers & Hoogeveen, 2012). This is mainly 
because the scope in the Netherlands is focusses more on weaker students. Since the beginning of 
this decade, politics are more and more into investing in educating the gifted and talented (De Boer, 
Minnaert, & Kamphof, 2013; Segers & Hoogeveen, 2012). According to the programming study by 
Segers and Hoogeveen (2012), there is still quite a lot to do about identification in the Netherlands. 
In this research an instrument on identification of (potentially) underachieving gifted students in 
high school grades with a science profile will be developed and to some extend evaluated. 
Therefore the overall research question is stated as: 

“To what extend contributes the use of a new to develop Dutch questionnaire, measuring 
motivation and learning strategy, to the identification of underachieving gifted students in Dutch 
science education?” 

In order to answer the overall research question the now following sub questions need to be 
answered: 

1. What is the relationship between the giftedness of a (science) student and his/her learning 
strategy? 

2. What is the relationship between the (lack of) motivation of a gifted (science) student and 
actual (under)achieving? 

3. What kind of questions can determine whether a student is motivated or not? 
4. What kind of questions can determine what kind of a learning strategy the student uses? 
5. What is a satisfactory way of measuring actual achievement of a student? 
6. To what extend can the developed questionnaire be used as a valid instrument? 
7. In what way is the group indicated as underachieving gifted or talented students different to 

other groups within the questionnaire? 
8. In what group does a known gifted underachiever end up? 

Based on the earlier mentioned theoretical foundations sub question one and two are already 
answered: 

1. Gifted students are able to use higher order thinking skills sooner, allowing them to link new 
information to knowledge those students already have. From this point of view a gifted student 
can be seen as a born deep learner. 
 

2. Gifted students need enough challenge within their own needs in order to achieve. When there 
is a lack of challenge, the student will get bored or unmotivated which is commonly referred to 
as the reason of underachievement. 

The other sub questions will partially be answered in this chapter and some of them later on. For 
those questions, some hypotheses will be formulated. 
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3. As mentioned before, there are different types of motivation. In order to get a good insight in 
the motivation of a student, different types of motivation need to be measured. Apart from 
that, not only can there be differentiation between the type of motivation (low quality or 
controlled motivation and high quality or autonomous motivation) but also between high 
quantity (both controlled and autonomous motivation) and low quantity (low controlled and 
low autonomous motivation) motivation (Vansteenkiste, Sierens, Soenens, Luyckx, & Lens, 
2009). Therefore multiple questions are needed to test both controlled and autonomous 
motivation. From there can be determined whether a student has any kind of motivation or just 
a low quantity motivation which is expected from gifted underachievers as explained before. 
 

4. The questions measuring the learning strategy of the students should test for at least a surface 
and deep strategy. Questions from a two factor questionnaire on deep and surface learning 
approach should do the job. Because learning approach, and therefore learning strategy, is 
strongly correlated to the type of motivation, some questions might overlap with questions on 
motivation types. With a difference in the way of formulating these questions there might be a 
small difference between learning strategy questions and motivation questions. As with 
motivation, it might be wise to distinguish four categories from these two strategy types: high 
quality strategy (a deep strategy), a low quality strategy (a surface strategy), a high quantity 
strategy (both deep and surface strategy use), and a low quantity strategy (low scores on both 
deep and surface strategy).  
 

5. Apart from the questions on motivation and learning strategy, there need to be some way of 
determining the actual achievement. From the review study by White et al. it is clear that grade 
point average (GPA) and teacher and/or student ratings are used (White, Graham, & Blaas, 
2018). Because teacher and student ratings are arbitrary to some extent, and because there is 
not much training on educating the gifted in the Netherlands (De Boer, Minnaert, & Kamphof, 
2013), a more measurable way like GPA might be preferred.  
 

6. As a starting point for the questionnaire, questions on motivation and learning strategy from 
existing (Dutch and English) validated questionnaires can be used or translated, so there could 
be a bigger chance that the overall new to develop questionnaire is valid, avoiding multiple 
iterations on developing the questionnaire. 
 

7. After validation of the questionnaire, its outcome has to be tested. One of the tests should 
clarify whether the resulting groups actually differ, especially the group of deep learning 
students with a low quantity motivation. It might be hard to classify this group as really 
different from others, because the group of underachieving gifted (or talented) students is a 
heterogeneous one, even more than the group of gifted achievers (Siegle, 2018). 
 

8. Considering that gifted students can be seen as natural deep learners and that 
underachievement is strongly related to low quantity motivation (as pointed out in the 
theoretical foundations), in theory a known gifted underachiever should end up in the group 
students with a deep learning strategy and low quantity motivation. 
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Method 

Construction of the questionnaire 
This research aims to develop an instrument that identifies (potentially) gifted underachievers. In 
the Netherlands, from the age of 16 the percentage of dropout students starts to rise, see appendix I 
(CBS, 2019). In order to avoid dropout after a gifted student starts underachieving, this new to 
develop instrument needs to be used with students within the proper age group. Therefore the 
questionnaire will be developed for use in 4 HAVO/VWO up to 6 VWO (grade 10-12 in the US), this 
group roughly contains students aged 15 to 18. 

As mentioned before, it has to be taken into account that there are more different types of 
motivation that can influence the actual performance of a student, so the questionnaire at least 
needs to address the factors controlled and autonomous motivation, based on the self-
determination theory (Deci & Ryan, 2000). These two factors can be used to determine the quality 
and quantity of motivation. The motivation part of the questionnaire will be made based on the 
‘Zelf-Regulatie Vragenlijst - Leren’, which is a Dutch adaptation on the Academic Self-Regulation 
Questionnaire by Ryan and Connell (1989) (Sierens & Vansteenkiste, 2009). Considering that the 
target group of students is Dutch, as is the questionnaire, and that the formulations of the questions 
are designed for the intended group, the questions from this questionnaire are used without 
rephrasing. 
To determine whether the student is a deep learner or a surface learner, items adapted from the 
Revised Learning Process Questionnaire with Two Factors (R-LPQ-2F) by Kember, Biggs & Leung 
(2004) will be used. In 2008 this questionnaire was translated and adapted for use in Dutch higher 
education (Segers, Gijbels, & Thurlings, 2008). This Dutch version will be used as starting point for 
the intended instrument. Some of the items were rephrased or, when the item was not applicable 
for the intended group of students, directly translated from the R-LPQ-2F instead. 

The ‘Zelf-Regulatie Vragenlijst - Leren’ consists of 16 items and the R-LPQ-2F consists of 22 items, a 
total of 38 items. After translating and combining the 38 items, some very close similarities in 
questions were found. Because of this and the arbitrary design requirement of a maximum of 30 
items, eight items have to be deleted in advance. 
This design requirement is based on the assumption that when a student has a low quantity 
motivation, the student might not be willing to fill in a longer questionnaire.  
Considering that the target students are gifted and easily ‘connect the dots’, the items in the 
questionnaire should be in random order as well. From now on this combined 30-item questionnaire 
will be mentioned as Determination Questionnaire based on Learning Strategy and Motivation (DQ-
LSM) and can be found in appendix II. 

In order to measure achievement, a GPA value should be used. Within this research only grades of 
courses from the chosen profile or extra courses are used to calculate the GPA. Therefore the GPA is 
more or less based on the grades from the field of interest of the students. Because all students 
were attending a ‘science profile’, the courses used for the GPA calculation are Mathematics 
(A/B/D), Biology, Physics, Chemistry, Geology and Economics.  
In the instruction of the questionnaire, students are told to score the items on a 5 point Likert scale. 
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Besides that, the students were told that if they have any doubts on filling in the right score, they 
have to choose the score that is most likely for their favorite course, again because it is closest to the 
field of interest of the students.  

Analysis 
The scores will be submitted to a principle component analysis and exploratory factor analysis (EFA) 
using IBM SPSS Statistics 23 (SPSS) with maximum likelihood estimation and oblique rotation. The 
number of factors extracted will be determined in two ways, i.e. eigenvalues greater than 1.0 and via 
point(s) of inflection in the scree plot, in order to make a solid decision on the amount of factors 
(Henson & Roberts, 2006). 
Because it is known from the two used questionnaires that there is a substructure, it might be 
possible that more than four factors will be obtained. In that case multiple obtained factors will be 
linked to the four constructs, in order to end up with items linked to the four constructs instead of 
possible substructures. 
The EFA will be followed by a reliability analysis based on Cronbach’s Alpha (Cronbach, 1951; Field, 
2009) as a first indicator in the validation process and will be used to eliminate items that have a bad 
contribution to the respective construct and the entire questionnaire.  

From this point two different paths will be followed in order to get to a final version of the 
instrument. In the first path it is assumed that further elimination of items should be avoided and 
the obtained questionnaire will be submitted to some tests for further validation. 
In the second path the obtained questionnaire will be submitted to confirmatory factor analysis 
(CFA) using IBM SPSS AMOS version 22 (Arbuckle, 2013) for further improvement. 
After CFA the same procedure will be followed as in the first path and will be described below. 

Initially the group will be clustered in two clusters for each construct, yielding in a high score cluster 
and a low score cluster for each construct. As a calculating variable for the clustering, the average 
score of the items on each construct will be calculated. After calculating the averages the clusters 
are created using the TwoStep Cluster Analysis function of IBM SPSS Statistics 23 using Log-likelihood 
distance measurement, Schwarz’s Bayesian clustering criterion (BIC) and a fixed amount of two 
clusters. 

When the clusters are created for the four constructs, each student will be placed in a group based 
on the clusters they are in. This results in 16 theoretical groups that can be described as displayed in 
Table 1. The placement is further described in the dendrogram as displayed in Figure 1, where ‘yes’ 
stands for a high score and ‘no’ for a low score on the particular construct.  
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Table 1 Groups after clustering 

Group Strategy Motivation  Group Strategy Motivation 
1 High quantity High quantity  9 Low quality High quantity 
2 High quantity High quality  10 Low quality High quality 
3 High quantity Low quality  11 Low quality Low quality 
4 High quantity Low quantity  12 Low quality Low quantity 
5 High quality High quantity  13 Low quantity High quantity 
6 High quality High quality  14 Low quantity High quality 
7 High quality Low quality  15 Low quantity Low quality 
8 High quality Low quantity  16 Low quantity Low quantity 

 

 

Figure 1 Dendrogram for determination 

After dividing the students into the 16 theoretical groups a one-way independent ANOVA with a 
Hochberg GT2 post hoc procedure will be conducted with IBM SPSS Statistics 23. In this analysis the 
16 categories were used as student groups and the earlier mentioned GPA as dependent variable. 
The Hochberg GT2 post hoc procedure was chosen because of the rather different and somewhat 
small group sizes with equal variances assumed (Field, 2009). In the post hoc analysis at least the 
GPA of the group of interest (group 8) will be compared to the GPA of the other groups and will be 
discussed. 

The final test has a more pragmatic approach. Within the test group (n=281) there is a known gifted 
underachiever. From a WISC-III-NL test we know the student can be called gifted with an overall IQ 
score of 130 (Gross, 2015). The WISC-III-NL data however dates from 2006, so the results are more 
or less outdated. Nevertheless the classification gifted will be used for this student in order to test 
the instrument in practice. This will be done because the student’s capacity is part of his natural 
endowment and will stay with the student his entire lifetime and therefore acceptable (Dai, 2018). 
So based on the theoretical background this student should have a deep learning strategy, but has to 
be unmotivated (low quantity motivation) in order to be in the gifted underperforming group, thus 
group 8 in the dendrogram displayed in Figure 1.   
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Results 

Entries 
The created questionnaire was filled in by a group of students, all attending a high school in Vught, 
The Netherlands. These students all have a science profile called ‘Natuur en Techniek’ or ‘Natuur en 
gezondheid’. Moreover, these students are ‘HAVO’ and ‘VWO’ level students from the fourth grade 
up to the sixth (comparable with grade 10-12 in the US). 
This resulted in 284 submitted questionnaires, from now on called entries. From these entries, three 
have been deleted. The first one that has been removed was an entry completely the same as 
another entry with the same unique student number. These two entries were submitted 17 seconds 
after each other and had the same starting time, so one can assume that this entry was submitted 
twice by accident. Therefore one of the two entries has been deleted. 
Another unique student number had two entries. However, these two entries were different from 
each other. One can assume that a student with a similar unique number entered the wrong 
number, but any verification on that was not possible. So these two entries were removed. 
Therefore the final population will be n=281. 

Principle component analysis 
Initially the 281 questionnaires were used to perform a principle components analysis (PCA) with 
‘Direct Oblimin’ rotation (Delta = 0) using IBM SPSS Statistics 23 (Field, 2009). With the given 281 
entries there is no reason to assume that there is any multicollinearity or singularity (i.e. there is no 
absolute value of correlations greater than 0,800). 
One can dispute the amount of submitted questionnaires. A common rule states that about 10 to 15 
participants per variable will suffice. With 30 items and 281 participants this ‘rule of thumb’ is 
violated. MacCallum, Widaman, Zhang and Hong however state that the importance of the sample 
size increases with lower communalities, even in the presence of some model errors (MacCallum, 
Widaman, Zhang, & Hong, 1999; MacCallum, Widaman, Preacher, & Hong, 2001). They state that 
when all communalities are above 0,6, the sample size may be sufficient with less than 100 
participants. With communalities in the 0,500 range, 100 to 200 participants is sufficient. The 
extracted communalities in this research vary between 0,357 and 0,785. Fifteen of them have values 
greater than 0,600; ten in the 0,500-0,600 range and only five have values smaller than 0,500. From 
this point of view the amount of participants is sufficient. In addition the Kaiser-Mayer-Olkin 
measure of sampling adequacy (KMO) was measured. The single values vary between 0,632 and 
0,922 (with 16 items >0,800). The total value of 0,806 can be interpreted as meritorious (Kaiser, 
1974), so 281 participants is sufficient for this study. Using the PCA pattern and structure matrix (see 
appendix III, Table 10 and Table 11) the items (stellingen) were assigned to the four constructs ‘Deep 
Strategy’ (stelling 2, 5, 6, 12, 13 and 15), ‘Surface Strategy’ (stelling 8, 10, 14, 19, 21 and 26), 
‘Autonomous Motivation’ (stelling 1, 3, 11, 20, 24, 28, 29 and 30) and ‘Controlled Motivation’ 
(stelling 4, 7, 9, 16, 17, 18, 22, 23, 25 and 27). Further results of the conducted PCA will not be 
mentioned. After more reading into factor reduction, PCA turned out to be the wrong way of 
reducing items within this research (Henson & Roberts, 2006). The results, however, should be 
similar to exploratory factor analysis (Field, 2009). 
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Exploratory Factor Analysis 
As mentioned PCA is statistically not the proper way to reduce the items in this case, so an 
exploratory factor analysis (EFA) was conducted afterwards with the same (accepted) population of 
n=281. 
The EFA was performed with maximum likelihood estimation and oblique rotation using IBM SPSS 
Statistics 23 as well. In order to retain the right number of factors two different methods were used 
and will be discussed (Henson & Roberts, 2006).  
Initially factorial solutions with eigenvalues greater than 1,0 were used to link the items to the 
constructs. This way eight factors had eigenvalues greater than 1,0. In order to make a rigid decision 
the scree plot was examined as well. In the scree plot below two points of inflection can be seen. 
The first point of inflection indicates that there may be three factors. There is a second drop after 
seven factors.  

 

Figure 2 Scree plot EFA 

From the original R-LPQ-2F it is known that there are several sub-scales for the given constructs 
(Kember, Biggs, & Leung, 2004), so when assumed there are several factors with high factor 
correlations seven factors make more sense than three in this case. Combining both the further EFA 
was conducted with seven fixed factors using maximum likelihood estimation and oblique rotation in 
SPSS. 

Based on the EFA results the items were assigned to the four constructs. Primarily the Pattern Matrix 
(appendix III, Table 12) was used; in the end the Pattern Matrix contains the coefficients for the 
linear combination of the variables. When the Pattern Matrix did not give enough information, the 
variable-factor correlations from the Structure Matrix (appendix III, Table 13) were used. This 
resulted in the assignment visualized in Table 2. 
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Table 2 Assignment of items to constructs after EFA 

Construct Items 
Deep Strategy stelling 2, 5, 6, 12, 13 and 15 
Surface Strategy stelling 8, 10, 14, 19, 21 and 26 
Autonomous Motivation stelling 1, 3, 11, 20, 24, 28, 29 and 30 
Controlled Motivation stelling 4, 7, 9, 16, 17, 18, 22, 23, 25 and 27 
 
This is the same assignment of items as the results from the earlier conducted PCA. This is not 
surprising because PCA and EFA should yield similar results (Field, 2009).  

Values for Cronbach alpha (further called alpha values) were computed afterwards for each 
construct and listed in Table 3. 

Table 3 EFA Cronbach Alpha values 

Construct Number 
of items 

Cronbach 
alpha 

Highest possible Cronbach 
alpha with deleting one item 

Deep strategy 6 0,765 Highest alpha without deleting 
Surface 
strategy 

6 0,530 0,561 (stelling 14) 

Autonomous 
motivation 

8 0,800 Highest alpha without deleting 

Controlled 
motivation 

10 0,783 Highest alpha without deleting 

    
Entire 
questionnaire 

30 0,776 0,800 (stelling 14) 

 
Based on the alpha values above, ‘stelling 14’ will be left out in further steps. Even after deleting 
‘stelling 14’ from the questionnaire the alpha value for the ‘Surface Strategy’ construct is low. The 
others are acceptable and above the most common accepted value of 0,7 even though this cut-off 
value is discussed quite a bit (Cortina, 1993). One must take into account that the alpha value for the 
entire questionnaire is not that meaningful at all because of the relationship of a high alpha value 
and a high number of items. Even the alpha values of the four constructs can be interpreted wrongly 
because of underlying sub-scales (Cortina, 1993). The alpha value, however, is used within this 
research to identify items that have a negative contribution to the reliability of the set of items of a 
construct. When the alpha value raises with fewer items this generally means that the reliability will 
improve anyway.  

Based on this EFA the questionnaire was further developed and interpreted. Therefore the cut-off 
values for the instrument need to be determined. For the four constructs an average score is 
computed. These scores were clustered in two clusters for each construct, resulting in a ‘high score 
group’ and a ‘low score group’. This is done using the TwoStep Cluster Analysis function of IBM SPSS 
Statistics 23 using Log-likelihood distance measurement and Schwarz’s Bayesian clustering criterion 
(BIC). The obtained cut-off values are displayed in Table 4. 
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Table 4 Treshold values for determination (EFA) 

Construct Low score (No) High score (Yes) 
Deep strategy 
(stelling 2, 5, 6, 12, 13 and 15) 

1,00 – 3,17 3,33 – 5,00 

Surface strategy 
(stelling 8, 10, 19, 21 and 26) 

1,00 – 2,40 2,60 – 5,00 

Autonomous motivation 
(stelling 1, 3, 11, 20, 24, 28, 29 and 30) 

1,00 – 3,125 3,25 – 5,00 

Controlled motivation 
(stelling 4, 7, 9, 16, 17, 18, 22, 23, 25 and 27) 

1,00 – 3,10 3,20 – 5,00 

 
Based on the cut-off value resulting from this method and as displayed above, it is possible to 
determine for each entry whether the construct is applicable to the student or not. This results in 16 
theoretical groups visualized in Figure 1. 
After grouping the students into the 16 theoretical groups, a one-way independent ANOVA with a 
Hochberg GT2 post hoc procedure was conducted with IBM SPSS Statistics 23 (the results are 
displayed in Appendix III, Table 15 and Table 16). In this analysis the 16 categories were used as 
student groups and the GPA for their mandatory courses for the profile and the courses of their own 
choice as dependent variable. The Hochberg GT2 post hoc procedure was chosen because of the 
rather different and somewhat small group sizes with equal variances assumed (Field, 2009). 
Levene’s test (p = 0,426) confirms this assumption of equal variances is not violated (group 7 is 
excluded based on n=1 and group 15 is excluded because n=0). 
From the one-way independent ANOVA (p = 0,003) one can conclude that at least one group has a 
significantly different mean than others. The post hoc procedure was conducted to identify the 
group(s) with a different mean. There was one group with only one student and one group without 
students. These groups are left out in the post hoc procedure. 

From the post hoc test one can conclude that the group of interest (group 8) does not have a 
significantly different mean compared to any of the other groups (highlighted with a green color in 
appendix III, Table 16). What can be concluded is that there is a significant difference between the 
groups that are most apart from each other when having a certain type of strategy and motivation: 
group 6 (deep strategy and autonomous motivation) and 11 (surface strategy and controlled 
motivation). From p = 0,001 we know that these means are significantly different (highlighted with a 
yellow color in appendix III, Table 16). 
It is still interesting though, that group 8 does not have a different mean than any of the other 
groups. The group with ‘ideal’ students would be the group with a high quality strategy and high 
quality motivation: group 6. Clearly unmotivated students (students with low quantity motivation) 
with a high quantity strategy (group 4, p = 0,039) and a low quality strategy (group 12, p = 0,017) 
have significantly lower grades than these ‘ideal’ students (highlighted with an orange color in 
appendix III, Table 16). The unmotivated students with low quantity strategy do not have 
significantly different means, but still this average grade is lower (group 16, p = 0,316) than the 
‘ideal’ group, highlighted with a light blue color in Table 16. The group of interest (group 8) however 
does not have a different mean (p = 1,000), highlighted with a pink color in Table 16. From this we 
can conclude that this group of high potential (due to their deep strategy) is still of interest because 
significantly lower means would be expected from unmotivated students. When one takes into 
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account that this group is the group with potentially gifted or high intelligent underperforming 
students, this makes even more sense.  

The final test is a more practical approach. One student in the population is of specific interest 
during interpretation because this student is an actual underperforming gifted student. The average 
grade for the mandatory courses of this student’s ‘profile’ and the courses of own choice is just 5,60 
on a 1 to 10 scale. From a WISC-III-NL test we know the student can be called gifted with an IQ score 
of 130. The WISC-III-NL data, however, dates from 2006, so the results are more or less outdated. 
Nevertheless the classification gifted will be used for this student in order to test the instrument in 
practice. This will be done because the student’s capacity is part of his natural endowment and will 
stay with the student his entire lifetime and therefore acceptable (Dai, 2018). 
So based on the theoretical background this student should have a deep learning strategy, but has to 
be unmotivated in order to be in the gifted underperforming group, thus group 8 in the dendrogram 
displayed in Figure 1. The specific student is indeed in group 8 with scores 3,50; 1,80; 2,63 and 1,50 
for deep strategy, surface strategy, autonomous motivation and controlled motivation respectively. 

Confirmatory Factor Analysis 
After EFA, a Confirmatory Factor Analysis (CFA) was conducted on the same dataset. CFA was 
performed for two reasons. On the one hand to improve the reduction of the number of items and 
therefore creating a more reliable questionnaire, and on the other hand the reduction of items in 
order to obtain a short questionnaire which is desired as a design criterion.  

The CFA was conducted using IBM SPSS AMOS version 22 (Arbuckle, 2013). Initially the 
questionnaire was set up just like in the EFA, with covariant links between the four constructs. This 
resulted in the path diagram as reported in Appendix IV – initial CFA path diagram. The 
Goodness-of-Fit Statistics for this model is compared to a more reduced final model. 

Table 5 Goodness-of-Fit Statistics for the initial and final CFA model 

Model χ2 df χ2/ 
df 

RMR GFI PGFI CFI PCFI RMSEA AIC CAIC ECVI 

Initial 1378,003 401 3,44 0,139 0,725 0,625 0,598 0,552 0,093 1506,003 1802,858 5,379 
Final 318,203 139 2,29 0,109 0,900 0,659 0,865 0,703 0,068 420,331 656,888 1,501 
Aim (Plucker, 2003) 2-5 <,05 >,90 >,90 >,90 >,90 <,10 Relative Relative Relative 
Explanation of abbreviations 
RMR: root mean square residual; GFI: goodness-of-fit index; PGFI: parsimony-adjusted GFI; CFI: comparative fit 
index; PCFI parsimony-adjusted CFI; RMSEA: root mean square error of approximation; AIC: Akaike information 
criterion; CAIC: consistent AIC; ECVI: expected cross-validation index. 

 
All the results in Table 5 indicate that the final model fits better than the initial model (Plucker, 
2003). In the initial model the RMR, GFI, CFI and RMSEA do not meet the cut-off criterions of <0.05, 
>0.90, >0.90 and <0.05 respectively. In the final model these values are improved and the GFI value 
meets the cut-off value in the final model as well. 

The final model was obtained by removing items with high scores in the Standardized Residual 
Covariance Matrix. Before removal the items were compared to the original set of items and the 
constructs or sub-scales from their original questionnaires. When there was more than one item left 
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(determined arbitrary) the items were removed and the model was re-examined with four different 
versions between the initial and final model.  

Besides the removal of items, several covariances not equal to zero are accounted for in the final 
model (see Appendix V – final CFA path diagram). 
From these covariances not equal to and greater than zero can be concluded that some of the items 
predict more or less the outcome of another item. This may indicate that there is a sub-scale present 
within the deep strategy construct, which makes sense because this was already known from the 
original LPD-R-2F questionnaire (Kember, Biggs, & Leung, 2004).  
One covariance is of specific interest. This is the negative covariance between the items ‘Stelling 10’ 
and ‘Stelling 19’. These are items that were in different sub-scales in the original LPD-R-2F 
questionnaire. This specific covariance was not reported in that research (Kember, Biggs, & Leung, 
2004). 

Further improvements on the model by reducing the items may lead (or may have already leaded) to 
oversimplification of the questionnaire (Plucker, 2003). So the items from the obtained model were 
treated as if they were the actual used questionnaire. This may not be that informative because the 
data was synthesized from the original questionnaire and therefore the same population, but it gives 
a good first indication when further analyzed (Henson & Roberts, 2006). 

In the table below the items per construct are listed for the final model and are used for comparison. 

Table 6 Assignment of items to constructs after CFA 

Construct Items 
Deep Strategy stelling 2, 5, 12 and 13 
Surface Strategy stelling 10, 19, 21 and 26 
Autonomous Motivation stelling 1, 24, 28, 29 and 30 
Controlled Motivation stelling 4, 7, 16, 22, and 27 
 
Values for Cronbach alpha (further called alpha values) were computed afterwards for each 
construct and listed in Table 7. 

Table 7 CFA Cronbach Alpha values 

Construct Number 
of items 

Cronbach 
alpha 

Highest possible Cronbach 
alpha with deleting one item 

Deep strategy 4 0,688 Highest alpha without deleting 
Surface strategy 4 0,549 0,551 (stelling 19) 
Autonomous 
motivation 

5 0,761 Highest alpha without deleting 

Controlled motivation 5 0,742 Highest alpha without deleting 
 
Entire questionnaire 18 0,736 0,759 (stelling 19) 
 
Compared to the alpha values mentioned in Table 3, the values for the constructs ‘Deep strategy’, 
‘Autonomous motivation’, ‘Controlled motivation’ and the entire questionnaire are slightly lower 
(0,077, 0,039, 0,041 and 0,040 respectively). This can be assigned to the amount of items measuring 
the construct; the alpha value is a function of the scale length (Cortina, 1993). The alpha value for 
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the ‘Surface strategy’ construct, however, is slightly higher (0,019). This indicates an improvement of 
the reliability because the number of items is reduced and the reliability is slightly higher.  
Even though the alpha values for the ‘strategy’ constructs do not meet the commonly accepted 0,7 
cut-off value, they can still be meaningful. In this case the constructs are not entirely unidimensional 
(Kember, Biggs, & Leung, 2004), so the alpha value will be an underestimation of the actual reliability 
(Schmitt, 1996). 

As done after EFA, the questionnaire based on the CFA outcome was further developed and 
interpreted. Again, the cut-off values for the instrument were determined, using an average score 
for the items from each construct. These scores were clustered in two clusters for each construct, 
resulting in a ‘high score group’ and a ‘low score group’, the same way of clustering as after EFA is 
used again. The obtained cut-off values are displayed in Table 8. 

Table 8 Treshold values for determination (CFA) 

Construct Low score (No) High score (Yes) 
Deep strategy 
(stelling 2, 5, 6, 12, 13 and 15) 

1,00 – 3,00 3,25 – 5,00 

Surface strategy 
(stelling 8, 10, 19, 21 and 26) 

1,00 – 2,50 2,75 – 5,00 

Autonomous motivation 
(stelling 1, 3, 11, 20, 24, 28, 29 and 30) 

1,00 – 3,40 3,60 – 5,00 

Controlled motivation 
(stelling 4, 7, 9, 16, 17, 18, 22, 23, 25 and 27) 

1,00 – 2,80 3,00 – 5,00 

 
After grouping the students into the 16 theoretical groups, again a one-way independent ANOVA 
with a Hochberg GT2 post hoc procedure was conducted again. 
Levene’s test (p = 0,082) confirms the assumption of equal variances is not violated again. 
From the one-way independent ANOVA (p = 2,0·10-5) one can conclude that at least one group has a 
significantly different mean than others. The post hoc procedure was conducted to identify the 
group(s) with a different mean. There was one group without students (group 10). This group was 
obviously left out in the post hoc procedure. 

From the post hoc test one can conclude that the group of interest (group 8) does not have a 
significantly different mean compared to any of the other groups again (highlighted with a green 
color in appendix II, Table 18). What can be concluded is that there is a significant difference in the 
groups that are most apart from each other when having a certain type of strategy and motivation: 
group 6 (high quality strategy and motivation) and 11 (low quality strategy and motivation). From 
p = 7,63·10-7 we know that these means are significantly different (highlighted with a yellow color in 
appendix III, Table 18). 
Yet again it is still interesting that group 8 does not have a different mean than any of the other 
groups. The group with ‘ideal’ students would be the group with a deep strategy and an autonomous 
motivation. Clearly all unmotivated students with a high quantity strategy (p = 3,6·10-4), a low quality 
strategy (p = 0,001) or a low quantity strategy (p = 0,011) have significantly lower grades than these 
‘ideal’ students (highlighted with an orange color in appendix III, Table 18). The group of interest 
(group 8) however does not have a significantly different mean (p = 0,411) even though this is an 
unmotivated group as well (highlighted with a pink color in appendix III, Table 18). From this can be 
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concluded that this group of high potential (due to their deep strategy) is still of interest because 
significantly lower means should be expected from unmotivated students. When one takes into 
account that this group is the group with potentially gifted or high intelligent underperforming 
students, this makes even more sense. 

The final test is again the group where the earlier mentioned gifted underperforming student is in. 
The specific student is again in group 8 with scores 3,25; 1,75; 2,20 and 1,60 for deep strategy, 
surface strategy, autonomous motivation and controlled motivation respectively. 

Discussion 

Entries 
The amount of entries is sufficient for this research (as mentioned before), the population however 
is from one specific school. This school is a Dalton school, so this type of student may be different 
from students who go to regular (non-special format) secondary schools (Sins, 2014; De Boer, 
Minnaert, & Kamphof, 2013). Using the questionnaire at different schools, regular and other 
different educational systems like Montessori, Jena-plan et cetera, may yield in different results. On 
the other hand, this research was conducted only on science students (students with a ‘natuur 
profiel’). Re-doing the questionnaire with both students attending a ‘maatschappij profiel’ and 
students attending a ‘natuur profiel’ might yield different results as well. 

The questionnaire 
The original ‘Zelf-Regulatie Vragenlijst - Leren’ by Sierens and Vansteenkiste (2009) consists of 16 
items and the R-LPQ-2F questionnaire by Kember, Biggs and Leung (2004) consists of 22 items. So a 
total of 38 items could have been included in the questionnaire. Initially eight items were excluded 
in the used questionnaire. These items were excluded arbitrary based on minimal linguistic 
differences between items, resulting in the 30 items that were used in the measured questionnaire. 
If these items were not excluded in advance, but after EFA or CFA, the internal consistency of the 
constructs would have been different and might have been better. 

The questionnaire obtained after CFA might have been oversimplified (Plucker, 2003). There are four 
items related to both strategy constructs (deep and surface) and five items related to both 
motivation constructs (controlled and autonomous), resulting in an 18-item questionnaire. 
Considering the reported substructure in the R-LPQ-2F (Kember, Biggs, & Leung, 2004) there are 
several original sub-scales or subcomponents left with only one or even no item, so this might 
indicate oversimplification. Moreover, the CFA conducted is not entirely representative because it 
was conducted only on the same dataset as the EFA. For further improvement the obtained 
questionnaire should have been executed in a different population and results should have been 
compared for further confirmation (Henson & Roberts, 2006). 

Another point of discussion is a limitation of the developed instrument. From the theory we know 
there is a difference between talented and gifted students, the developed instrument does not 
differentiate between these groups. So there is a possibility that not only gifted underachievers end 
up in the intended group, but talented might end up there as well.  
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Conclusion and recommendation 

Conclusion 
The main research question is “To what extend does the use of a new to develop Dutch 
questionnaire, measuring motivation and learning strategy, contribute to the identification of 
underachieving gifted students in Dutch science education?” 

A relationship between learning strategy and giftedness was found in literature. Gifted students 
already use deep learning strategies at a very young age and can be described as ‘natural deep 
learners’. ‘Normal’ students develop these deep learning strategies at later age, when properly 
motivated. When depends on the learning environment and characteristics of the individual, but, 
nevertheless, measuring the learning strategy as an indicator for gifted and talented unmotivated 
students will work for this instrument.  

Another relationship that was found in literature is that there is a strong correlation between the 
underachieving of a gifted student and a low quantity motivation. Motivation however, is not the 
only parameter involved in underachieving. Nevertheless, because of the strong correlation it is a 
suitable indicator for underachievement. Considering that there are more factors involved in 
underachievement, the instrument developed in this research only results cases of 
underachievement where lack of motivation is involved in any way. This lack of motivation is known 
in most cases of gifted underachievement, so most underachievers will be addressed with the 
instrument. 

The developed instrument (the one after EFA and the one after CFA) determinate students in 16 
categories using Dutch questions adapted or used from R-LPQ-2F by Kember, Biggs & Leung (2004), 
‘Zelf-Regulatie Vragenlijst - Leren’ by Sierens and Vansteenkiste (2009) and a Dutch adaptation of 
the R-LPQ-2F by Segers, Gijbels and Thurlings (2008). In all the questions used or adapted from these 
questionnaires learning strategy or motivation are measured. In the learning strategy items both 
deep and surface strategy are measured. Therefore the student’s learning strategy can be addressed 
to as high quality strategy (using a deep strategy), low quality strategy (using a surface strategy), 
high quantity strategy (using both a deep and a surface strategy) and a low quantity strategy (using 
neither a deep nor a surface strategy). For motivation the students can be addressed the same way: 
high quality motivation (autonomous motivation), low quality motivation (controlled motivation), 
high quantity motivation (both autonomous and controlled motivation) and low quantity motivation 
(neither autonomous nor controlled motivation). 

From the factor analyses and measurements of internal consistency one can conclude that the 
obtained questionnaires (both the questionnaire after EFA and after CFA) can be used as a valid 
instrument for the aforementioned determination via the constructs deep learning strategy, surface 
learning strategy, autonomous motivation and controlled motivation.  

After determination of the students, their GPA for mandatory profile courses and courses of own 
choice was used as an indicator to compare the groups from the determination solution. From the 
conducted ANOVA’s and the subsequent post hoc procedure we know that the group of students 
with a deep learning strategy (high quality strategy) and a low quantity motivation (neither 
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autonomous nor controlled motivation) is indeed a group of particular interest among the other 
groups with a low quantity motivation.  

A final confirmation of the usability of the questionnaire is that a known gifted underachiever within 
the test population of n = 281 ended up in the intended group (group 8). 

In order to answer the main research question, one could state that the newly developed 
questionnaire can be used as an instrument for the identification of gifted underachievers in Dutch 
science education using learning strategy and motivation as indicators. 
In the intended group, however, there are possibly more than only gifted underachievers, 
nevertheless these students are of interest and there is enough reason for concern about these 
students because it is a waste of potential anyway when a deep learner loses motivation. A teacher 
or mentor should at least speak to these students and has to find a way to motivate these students 
in order to turn underachieving into achieving. 
The instrument developed in this research not only provides insight in gifted underachievers, it gives 
insight in other students as well. One can link a series of follow-up actions to each of the 16 groups 
students can end up in, but that is not within the scope of this research. 

Recommendation 

Talented versus gifted 
Most of the literature distinguishes between talented and gifted students. In the developed 
instrument there is no differentiation between these two groups. A further improvement of the 
instrument can be made when there are one or more items on the difference between these two 
groups of students. The way the instrument is developed within this research causes the group of 
interest to contain more students than the rather gifted underachievers. 
The extra item(s) should be about distinguishing developed skills or strategy and skills or strategy 
derived from aptitude.  

Rewording 
From the Cronbach’s Alpha values one can conclude that the items measuring the construct surface 
strategy need improvement. In the original R-LPQ-2F by Kember, Biggs & Leung (Kember, Biggs, & 
Leung, 2004) the Alpha value from the sub-scale of surface strategy items was below 0,7, but not as 
low as the Alpha values reported in this research. Rephrasing the used items might improve the 
internal consistency as well as using other items that were removed on forehand arbitrary.  

Oversimplification 
Based on the substructure reported in the R-LPQ-2F questionnaire by Kember, Biggs & Leung 
(Kember, Biggs, & Leung, 2004) one could suspect oversimplification in the developed questionnaire 
after CFA. This is because there are several original sub-scales or subcomponents left with only one 
or even no item. In order to reject the assumption of oversimplification, the newly developed 
questionnaire should be tested in a new group of students. In particular, the present substructure 
needs to be investigated.  
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Gender 
During the development of the questionnaire there was no distinction depending on gender, the 
instrument was intended to be used for all students. There might be a possibility for further 
improvement when taking gender into account. Gifted male and female students tend to react in 
another way when they face academic failure. Male student tend to blame it on a lack of effort and 
female students tend to blame it on a lack of ability (Reis & Hébert, 2008). Considering that the 
developed questionnaire determinate on learning strategy and motivation, male students might end 
up in the group of gifted underachievers more rapidly than female students.  

Follow-up 
The developed instrument not only provides insight in gifted underachievers, it gives insight in other 
students as well. One can link a series of follow-up actions to each of the 16 groups students can end 
up in. Further research on the specific other groups should give information about possible follow-
up actions and why the other groups are of particular interest as well.  
Overall the results from the questionnaire can be used to differentiate between students. Obviously, 
students with a deep learning strategy and an autonomous motivation need enough challenge and 
can be challenged more than an average student. As contrast to that, a student with a surface 
strategy and controlled motivation should be coached on the use of the proper strategy and 
motivation.  
Because the developed instrument is a short questionnaire with easy interpretation, it can be 
implemented readily within the available coaching time provided by the standard school schedule. 
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Appendix I – Dropout students 
Voortijdig schoolverlaters (vsv) totaal op leeftijd periode 2017-20181 
Leeftijd Aantal leerlingen 

onderzoekspopulatie 
Aantal vsv’ers 
onderzoekspopulatie 

Percentage vsv’ers 
onderzoekspopulatie 

Totaal 1446520 37000 2,6 
<13 jaar 19940 20 0,1 
13 jaar 154330 150 0,1 
14 jaar 182380 230 0,1 
15 jaar 187770 280 0,1 
16 jaar 186740 940 0,5 
17 jaar 188330 2070 1,1 
18 jaar 166540 9750 5,9 
19 jaar 112890 7420 6,6 
20 jaar 75010 4690 6,2 
21 jaar 47890 2910 6,1 
22 jaar 29980 1750 5,8 
23 jaar en ouder 94740 6790 7,2 
  

                                                           
1 Adapted from CBS Statline (CBS, 2019) 
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Appendix II – Questionnaire2 
1 – Helemaal oneens 
2 – Gedeeltelijk oneens 
3 – Neutraal 
4 – Gedeeltelijk eens 
5 – Helemaal eens 

Item Stelling 1 2 3 4 5 
1 Ik ben gemotiveerd om te leren omdat ik het waardevol vind.      
2 Ik probeer nieuwe informatie direct te koppelen aan dingen die ik al 

weet. 
     

3 Ik ben gemotiveerd om te leren omdat ik leren leuk vind.      
4 Ik ben gemotiveerd om te leren omdat ik me schuldig zou voelen als 

ik het niet zou doen. 
     

5 Ik besteed veel (extra) tijd om meer te weten te komen over 
interessante onderwerpen die besproken zijn. 

     

6 Ik ben pas tevreden over mijn eigen leerwerk als ik zelf conclusies 
kan trekken uit de leerstof. 

     

7 Ook als ik goed mijn best heb gedaan voor een toets ben ik onzeker 
of ik de toets wel haal. 

     

8 Ik leer alleen datgene waarvan gezegd wordt wat we moeten doen. 
Ik denk dat het niet nodig is om meer te doen. 

     

9 Het motiveert mij als mijn ouders, vrienden of docenten mij dwingen 
om te leren. 

     

10 Ik leer sommige dingen door te stampen. Zelfs als ik het niet begrijp 
lees ik het steeds weer door totdat ik het uit mijn hoofd ken. 

     

11 Ik vind dat leren mij een goed gevoel geeft.      
12 Ik probeer de dingen die ik bij de verschillende vakken leer toe te 

passen bij de andere vakken. 
     

13 Ik ben gemotiveerd om nieuwe dingen bij te leren.      
14 Zolang het lukt doe ik zo min mogelijk voor school. Er zijn genoeg 

andere, leukere dingen om te doen. 
     

15 Ik vind het leuk om verbanden te vinden tussen verschillende 
onderwerpen. 

     

16 Ik ben gemotiveerd om te leren omdat ik me zou schamen als ik het 
niet zou doen. 

     

17 Ik wil alleen maar goede cijfers halen omdat mijn kansen op een 
goede baan dan groter zijn. 

     

18 Of ik het leuk vind of niet, als ik nu goed mijn best doe krijg ik later 
ten minste een goed betaalde baan. 

     

                                                           
2 For the full questionnaire including the introduction and additional input information check the 
following link: 
https://forms.office.com/Pages/ResponsePage.aspx?id=khPz1qdwq0OshbsFTPI4hQoBR1EYNzJIng7jrj
3i0XhURUQ5UlZLRVZYOVJJSzFWRlUxWE9aREhVWC4u 

https://forms.office.com/Pages/ResponsePage.aspx?id=khPz1qdwq0OshbsFTPI4hQoBR1EYNzJIng7jrj3i0XhURUQ5UlZLRVZYOVJJSzFWRlUxWE9aREhVWC4u
https://forms.office.com/Pages/ResponsePage.aspx?id=khPz1qdwq0OshbsFTPI4hQoBR1EYNzJIng7jrj3i0XhURUQ5UlZLRVZYOVJJSzFWRlUxWE9aREhVWC4u
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Item Stelling 1 2 3 4 5 
19 Ik zie het nut er niet van in om leerstof te leren, die waarschijnlijk 

niet getoetst zal worden. 
     

20 Ik heb het gevoel dat bijna elk onderwerp interessant kan zijn als ik 
me er in verdiep. 

     

21 Ik denk dat de beste manier om een goed cijfer te halen is, om te 
proberen antwoorden op mogelijke vragen uit mijn hoofd te leren. 

     

22 Als ik een slecht cijfer haal word ik onzeker en maak ik me zorgen 
om de volgende toets. 

     

23 Ik ben gemotiveerd om te leren omdat ik wil dat anderen denken 
dat ik verstandig ben. 

     

24 Als ik een leerboek gebruik probeer ik te begrijpen wat de auteur 
geschreven heeft. 

     

25 Ik ben gemotiveerd om te leren omdat ik anderen de indruk wil 
geven dat ik een goede leerling ben. 

     

26 Ik denk dat ik het makkelijkste scoor door belangrijke dingen uit mijn 
hoofd te leren dan door te proberen de stof te begrijpen. 

     

27 Ik ben gemotiveerd om te leren omdat ik verondersteld wordt dit te 
doen. 

     

28 In gedachten ben ik regelmatig bezig met school.      
29 Ik werk hard voor mijn studie omdat ik het boeiend vind.      
30 Ik ben gemotiveerd om te leren omdat het een belangrijk levensdoel 

is. 
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Appendix III – tables with results 
Table 9 Correlation matrix of items including significance 

Correlations 

  St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7 St. 8 St. 9 St. 10 St. 11 St. 12 St. 13 St. 14 St. 15 St. 16 St. 17 St. 18 St. 19 St. 20 St. 21 St. 22 St. 23 St. 24 St. 25 St. 26 St. 27 St. 28 St. 29 St. 30 
St. 
1 

Cor. 1 ,298** ,497** ,198** ,150* ,358** ,186** -
,158** 0,01 0,08 ,405** ,258** ,473** -

,462** ,215** ,154** ,207** ,190** -
,263** ,274** -0,08 ,215** ,222** ,388** ,155** 0,06 ,187** ,404** ,563** ,530** 

Sig.   0 0 0 0,01 0 0 0,01 0,83 0,21 0 0 0 0 0 0,01 0 0 0 0 0,18 0 0 0 0,01 0,35 0 0 0 0 
St. 
2 

Cor.  1 ,240** -0,02 ,363** ,328** -0,03 -,131* -0,03 -0,08 ,165** ,400** ,422** -0,08 ,509** -0,01 -0,08 -0,09 -0,09 ,191** 0,03 0,04 0,04 ,260** -0,01 -0,05 0,08 ,271** ,347** ,142* 
Sig.    0 0,69 0 0 0,62 0,03 0,65 0,17 0,01 0 0 0,19 0 0,88 0,16 0,15 0,15 0 0,61 0,47 0,54 0 0,89 0,37 0,19 0 0 0,02 

St. 
3 

Cor.   1 0,05 ,231** ,255** 0,09 -
,259** -,130* -0,01 ,317** ,196** ,517** -

,332** ,371** ,128* -0,08 -,117* -
,250** ,361** -0,05 0,04 ,215** ,196** ,193** -0,02 0,07 ,266** ,489** ,257** 

Sig.     0,36 0 0 0,12 0 0,03 0,92 0 0 0 0 0 0,03 0,17 0,05 0 0 0,42 0,49 0 0 0 0,75 0,28 0 0 0 
St. 
4 

Cor.    1 -0,07 0,05 ,234** 0,05 ,191** ,225** ,169** -0 -0,02 -,120* -0,07 ,602** ,221** ,128* 0,01 0,04 0,06 ,368** ,184** ,182** ,275** 0,04 ,315** ,293** 0,09 ,172** 
Sig.      0,23 0,39 0 0,38 0 0 0 0,94 0,73 0,05 0,24 0 0 0,03 0,83 0,55 0,29 0 0 0 0 0,48 0 0 0,14 0 

St. 
5 

Cor.     1 ,206** 0 -
,170** -0,04 -0,07 0,06 ,268** ,334** -0,07 ,386** 0 -0,06 -

,158** 
-

,178** ,144* 0,02 0,01 0,07 0,02 0,06 0,03 0,07 0,11 ,223** 0,05 

Sig.       0 1 0 0,54 0,23 0,3 0 0 0,24 0 0,98 0,28 0,01 0 0,02 0,8 0,83 0,25 0,79 0,28 0,66 0,27 0,08 0 0,36 
St. 
6 

Cor.      1 ,134* -
,215** -0,06 0 ,200** ,316** ,399** -

,302** ,223** ,120* 0,11 0,06 -
,168** ,239** -0,04 ,168** ,262** ,252** ,228** -0,08 ,215** ,332** ,287** ,318** 

Sig.        0,02 0 0,32 0,94 0 0 0 0 0 0,04 0,06 0,32 0 0 0,47 0 0 0 0 0,18 0 0 0 0 
St. 
7 

Cor.       1 -0,08 ,119* ,171** 0 0,01 0,1 -
,171** -,121* ,272** ,163** 0,1 0,09 ,128* 0 ,594** ,165** 0,09 ,139* 0,01 ,232** ,246** 0,08 ,126* 

Sig.         0,16 0,05 0 0,96 0,8 0,09 0 0,04 0 0,01 0,1 0,15 0,03 1 0 0,01 0,12 0,02 0,82 0 0 0,18 0,04 
St. 
8 

Cor.        1 ,142* ,131* -0,03 -0,03 -,147* ,374** -,134* 0,04 0,11 0,09 ,365** -,125* 0,06 -0,02 0,01 -,118* 0,01 0,08 0,03 -0,08 -
,154** 

-
,186** 

Sig.          0,02 0,03 0,65 0,62 0,01 0 0,03 0,54 0,06 0,12 0 0,04 0,29 0,77 0,81 0,05 0,93 0,2 0,65 0,17 0,01 0 
St. 
9 

Cor.         1 ,159** 0,08 -0,07 -0,04 0,09 -0,04 ,284** ,180** ,279** 0,09 0,08 ,120* ,157** ,154** 0,03 ,207** ,128* ,246** 0,05 -0,03 0,09 
Sig.           0,01 0,17 0,21 0,51 0,15 0,48 0 0 0 0,15 0,2 0,05 0,01 0,01 0,61 0 0,03 0 0,41 0,58 0,14 

St. 
10 

Cor.          1 -0,01 -,118* 0,01 -0,1 -0,1 ,262** ,266** ,149* ,154** -0 ,306** ,142* ,137* -0,01 0,08 ,318** ,226** 0,03 0,07 0,11 
Sig.            0,84 0,05 0,92 0,1 0,09 0 0 0,01 0,01 1 0 0,02 0,02 0,81 0,16 0 0 0,61 0,26 0,07 

St. 
11 

Cor.           1 0,09 ,238** -
,163** ,130* 0,12 0,03 0,04 -

,237** ,232** 0 ,128* ,214** ,225** ,150* -0,05 0,03 ,314** ,362** ,273** 

Sig.             0,15 0 0,01 0,03 0,05 0,61 0,53 0 0 0,98 0,03 0 0 0,01 0,37 0,58 0 0 0 
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Correlations 

  St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7 St. 8 St. 9 St. 10 St. 11 St. 12 St. 13 St. 14 St. 15 St. 16 St. 17 St. 18 St. 19 St. 20 St. 21 St. 22 St. 23 St. 24 St. 25 St. 26 St. 27 St. 28 St. 29 St. 30 
St. 
12 

Cor.            1 ,410** 0,01 ,433** -0,02 0 -0,01 -,146* 0,11 -,126* 0,06 0,03 ,168** -0,01 -0,06 0,04 ,236** ,272** ,142* 
Sig.              0 0,88 0 0,71 0,96 0,82 0,01 0,06 0,04 0,34 0,61 0 0,82 0,29 0,46 0 0 0,02 

St. 
13 

Cor.             1 -
,258** ,418** 0,05 0,01 -0,02 -

,285** ,270** 0 0,06 ,176** ,329** ,129* -0,01 ,164** ,328** ,508** ,350** 

Sig.               0 0 0,4 0,9 0,71 0 0 0,99 0,3 0 0 0,03 0,9 0,01 0 0 0 
St. 
14 

Cor.              1 -0,06 -
,163** -0,11 -0,08 ,212** -0,11 -0,06 -

,195** 
-

,168** 
-

,236** 
-

,167** -0,04 -
,183** 

-
,305** 

-
,346** 

-
,291** 

Sig.                0,35 0,01 0,06 0,16 0 0,06 0,34 0 0 0 0 0,47 0 0 0 0 
St. 
15 

Cor.               1 -0,02 -0,09 -,152* -
,216** ,236** -0,01 -0,05 0,01 ,224** 0,04 -0,05 -0,05 ,181** ,288** ,175** 

Sig.                 0,69 0,13 0,01 0 0 0,84 0,38 0,88 0 0,53 0,4 0,42 0 0 0 
St. 
16 

Cor.                1 ,163** ,156** 0,08 0,09 ,174** ,358** ,310** 0,08 ,403** 0,09 ,380** ,215** 0,02 ,157** 
Sig.                  0,01 0,01 0,2 0,13 0 0 0 0,2 0 0,16 0 0 0,78 0,01 

St. 
17 

Cor.                 1 ,583** 0,04 -0,02 0,06 ,208** ,200** 0,1 ,274** ,177** ,200** ,125* ,127* ,324** 
Sig.                   0 0,53 0,7 0,29 0 0 0,11 0 0 0 0,04 0,03 0 

St. 
18 

Cor.                  1 0,06 -0,08 0,07 ,173** ,185** 0,11 ,221** ,129* ,301** 0,07 0,06 ,341** 
Sig.                    0,35 0,18 0,26 0 0 0,07 0 0,03 0 0,27 0,34 0 

St. 
19 

Cor.                   1 -
,233** ,219** 0,05 0,04 -

,186** 0,02 ,155** 0,01 -
,189** 

-
,237** 

-
,171** 

Sig.                     0 0 0,4 0,52 0 0,75 0,01 0,89 0 0 0 
St. 
20 

Cor.                    1 0,02 0,11 0,03 ,230** 0,06 0,01 0,04 ,255** ,303** ,270** 
Sig.                      0,72 0,06 0,6 0 0,28 0,89 0,48 0 0 0 

St. 
21 

Cor.                     1 0,05 0,08 -0,05 0,06 ,250** ,127* -0,01 -0,01 -0,05 
Sig.                       0,37 0,16 0,4 0,29 0 0,03 0,83 0,86 0,38 

St. 
22 

Cor.                      1 ,260** ,172** ,245** -0,02 ,289** ,354** ,180** ,262** 
Sig.                        0 0 0 0,72 0 0 0 0 

St. 
23 

Cor.                       1 0,1 ,683** 0,04 ,343** ,224** ,119* ,244** 
Sig.                         0,1 0 0,55 0 0 0,05 0 

St. 
24 

Cor.                        1 ,139* 0,02 ,192** ,315** ,319** ,296** 
Sig.                          0,02 0,78 0 0 0 0 

St. 
25 

Cor.                         1 0,03 ,385** ,230** ,130* ,253** 
Sig.                           0,63 0 0 0,03 0 

St. 
26 

Cor.                          1 0,07 -0,05 -0,03 -0,03 
Sig.                            0,27 0,38 0,65 0,62 
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Correlations 

  St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7 St. 8 St. 9 St. 10 St. 11 St. 12 St. 13 St. 14 St. 15 St. 16 St. 17 St. 18 St. 19 St. 20 St. 21 St. 22 St. 23 St. 24 St. 25 St. 26 St. 27 St. 28 St. 29 St. 30 
St. 
27 

Cor.                           1 ,287** ,150* ,152* 
Sig.                             0 0,01 0,01 

St. 
28 

Cor.                            1 ,366** ,340** 
Sig.                              0 0 

St. 
29 

Cor.                             1 ,475** 
Sig.                               0 

St. 
30 

Cor.                              1 
Sig.                                

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Yellow = Deep strategy items (final model); Orange = Surface strategy items (final model); Green = Autonomous motivation items (final model); Blue = Controlled motivation items (final model) 
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Table 10 PCA Pattern Matrix with correlations >0,3 highlighted 

Pattern Matrixa 

 
Component 

1 2 3 4 5 6 7 8 

Stelling 11 ,778 -,102 -,102 -,053 ,092 -,152 ,108 ,112 

Stelling 20 ,474 ,054 ,135 -,141 -,074 ,139 ,205 -,143 

Stelling 29 ,591 ,071 ,237 ,153 -,097 ,012 -,196 -,062 

Stelling 5 -,199 -,080 ,645 -,156 -,107 -,118 ,044 -,214 

Stelling 6 ,026 ,173 ,383 ,140 ,104 -,270 -,180 -,180 

Stelling 28 ,347 ,406 ,190 ,038 ,117 -,074 ,084 -,016 

Stelling 12 -,013 ,112 ,742 ,120 ,178 ,066 -,063 ,190 

Stelling 15 ,125 -,183 ,722 -,097 -,011 ,016 ,097 -,023 

Stelling 2 ,074 ,042 ,766 -,044 -,028 ,064 ,017 ,072 

Stelling 24 ,347 ,128 ,180 ,218 ,077 ,113 ,141 -,106 

Stelling 7 -,105 ,855 -,036 -,034 -,030 ,056 -,072 -,043 

Stelling 22 ,001 ,805 -,002 ,040 ,052 -,035 ,074 ,046 

Stelling 17 -,042 ,030 -,049 ,763 -,135 -,079 ,022 ,037 

Stelling 18 -,089 -,065 -,080 ,836 -,038 -,083 ,116 ,008 

Stelling 8 ,167 -,030 ,007 ,058 -,062 -,042 ,043 ,875 

Stelling 14 -,180 -,202 ,152 -,088 ,180 ,120 ,242 ,592 

Stelling 19 -,201 ,218 -,030 -,065 -,289 -,106 -,220 ,615 

Stelling 10 ,081 ,159 -,100 ,111 -,673 ,023 ,015 ,068 

Stelling 21 -,021 -,039 ,050 -,121 -,696 -,058 ,064 ,050 

Stelling 26 -,005 -,125 ,022 ,150 -,707 ,105 ,018 -,013 

Stelling 3 ,556 -,030 ,140 -,250 -,104 -,246 -,199 -,203 

Stelling 1 ,584 ,141 ,121 ,267 -,059 -,030 -,144 -,152 

Stelling 13 ,327 ,012 ,533 ,038 -,084 -,109 -,166 -,085 

Stelling 30 ,406 ,060 ,041 ,487 ,039 -,081 -,052 -,147 

Stelling 9 -,030 -,074 ,042 ,224 -,109 -,047 ,663 ,078 

Stelling 27 -,164 ,236 ,145 ,186 -,104 -,361 ,276 -,095 

Stelling 4 ,180 ,412 -,143 -,040 -,028 -,091 ,509 ,014 

Stelling 16 ,037 ,331 -,057 -,131 -,164 -,325 ,500 -,047 

Stelling 23 ,077 -,022 -,011 ,038 ,021 -,886 -,066 ,089 

Stelling 25 ,021 -,057 -,026 ,083 ,064 -,866 ,121 ,001 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 21 iterations. 
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Table 11 PCA Structure Matrix with correlations >0,3 highlighted 

Structure Matrix 

 
Component 

1 2 3 4 5 6 7 8 

Stelling 11 ,721 ,053 ,105 ,047 ,094 -,204 ,145 -,076 

Stelling 20 ,530 ,127 ,282 -,070 -,037 ,020 ,190 -,275 

Stelling 29 ,697 ,212 ,436 ,236 -,056 -,131 -,165 -,301 

Stelling 5 ,029 -,036 ,632 -,155 -,071 -,138 -,012 -,305 

Stelling 6 ,271 ,293 ,484 ,212 ,085 -,359 -,159 -,344 

Stelling 28 ,502 ,509 ,330 ,178 ,080 -,253 ,135 -,205 

Stelling 12 ,183 ,117 ,709 ,119 ,208 ,006 -,092 -,001 

Stelling 15 ,299 -,125 ,744 -,105 ,054 -,011 ,029 -,198 

Stelling 2 ,272 ,073 ,765 -,025 ,023 -,013 -,021 -,125 

Stelling 24 ,471 ,236 ,305 ,277 ,078 -,041 ,146 -,242 

Stelling 7 ,033 ,810 -,007 ,119 -,102 -,158 ,020 -,095 

Stelling 22 ,146 ,822 ,040 ,215 -,045 -,263 ,178 -,040 

Stelling 17 ,041 ,213 -,061 ,788 -,214 -,225 ,108 ,044 

Stelling 18 -,008 ,128 -,104 ,835 -,126 -,207 ,185 ,047 

Stelling 8 -,065 -,058 -,155 ,074 -,100 ,007 ,130 ,831 

Stelling 14 -,347 -,328 -,068 -,177 ,180 ,258 ,211 ,653 

Stelling 19 -,353 ,133 -,218 -,031 -,332 -,076 -,114 ,639 

Stelling 10 ,046 ,245 -,122 ,200 -,701 -,133 ,118 ,080 

Stelling 21 -,058 ,022 -,010 -,065 -,697 -,129 ,125 ,075 

Stelling 26 -,040 -,049 -,032 ,160 -,692 ,009 ,065 ,033 

Stelling 3 ,639 ,102 ,372 -,147 -,061 -,294 -,183 -,419 

Stelling 1 ,716 ,321 ,347 ,372 -,049 -,211 -,095 -,372 

Stelling 13 ,519 ,138 ,664 ,102 -,041 -,208 -,164 -,324 

Stelling 30 ,541 ,265 ,217 ,560 ,014 -,243 -,002 -,296 

Stelling 9 ,002 ,066 -,026 ,269 -,190 -,155 ,689 ,133 

Stelling 27 ,026 ,408 ,146 ,308 -,213 -,507 ,353 -,123 

Stelling 4 ,233 ,515 -,090 ,121 -,129 -,279 ,586 -,013 

Stelling 16 ,133 ,479 -,025 ,047 -,280 -,487 ,588 -,064 

Stelling 23 ,171 ,225 ,069 ,185 -,100 -,876 ,055 -,024 

Stelling 25 ,140 ,211 ,047 ,224 -,071 -,871 ,226 -,074 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 
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Table 12 EFA Pattern Matrix with correlations >0,3 highlighted 

Pattern Matrixa 

 
Factor 

1 2 3 4 5 6 7 

Stelling 11 ,412 -,177 -,074 ,034 ,097 ,038 -,055 

Stelling 20 ,326 -,025 ,011 -,084 -,088 ,170 ,042 

Stelling 29 ,568 ,001 ,025 ,140 -,015 ,259 ,077 

Stelling 5 ,005 ,081 -,093 -,151 -,012 ,485 ,061 

Stelling 6 ,198 ,057 -,187 ,097 -,127 ,317 -,089 

Stelling 28 ,249 -,224 -,060 ,061 -,220 ,219 -,112 

Stelling 12 -,085 -,015 ,076 ,102 -,048 ,651 -,133 

Stelling 15 ,043 -,010 -,024 -,091 ,148 ,677 ,003 

Stelling 2 -,007 -,021 ,066 -,014 ,000 ,720 ,022 

Stelling 24 ,272 -,147 ,017 ,159 -,034 ,202 -,082 

Stelling 7 ,003 ,036 ,029 -,044 -,849 -,051 ,019 

Stelling 22 -,033 -,167 -,043 ,064 -,671 ,018 -,077 

Stelling 17 ,008 -,007 -,091 ,643 -,049 -,063 ,107 

Stelling 18 -,034 ,063 -,077 ,778 -,010 -,087 ,044 

Stelling 8 -,376 -,095 ,005 ,124 ,081 ,042 ,125 

Stelling 14 -,595 -,010 ,069 -,024 ,119 ,144 -,092 

Stelling 19 -,412 ,038 -,042 -,005 -,125 -,043 ,247 

Stelling 10 ,094 -,112 ,049 ,069 -,091 -,084 ,582 

Stelling 21 -,057 -,022 -,039 -,061 ,019 ,052 ,514 

Stelling 26 ,045 ,033 ,036 ,083 ,053 -,015 ,510 

Stelling 3 ,619 ,005 -,172 -,227 ,039 ,155 ,106 

Stelling 1 ,669 -,079 ,040 ,239 -,065 ,133 ,057 

Stelling 13 ,378 ,103 -,073 ,012 -,040 ,499 ,101 

Stelling 30 ,444 -,022 -,082 ,423 -,038 ,068 -,048 

Stelling 9 -,189 -,153 -,121 ,196 -,045 ,032 ,128 

Stelling 27 -,035 -,179 -,276 ,144 -,157 ,084 ,112 

Stelling 4 ,042 -,878 ,031 -,055 -,056 -,096 -,002 

Stelling 16 -,017 -,576 -,222 -,115 -,121 -,036 ,156 

Stelling 23 ,035 ,041 -,759 ,033 -,032 -,021 -,005 

Stelling 25 -,031 -,065 -,910 ,043 ,062 -,055 -,095 

Extraction Method: Maximum Likelihood.  

 Rotation Method: Oblimin with Kaiser Normalization.a 

a. Rotation converged in 16 iterations. 
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Table 13 EFA Structure Matrix with correlations >0,3 highlighted 

Structure Matrix 

 
Factor 

1 2 3 4 5 6 7 

Stelling 11 ,452 -,216 -,186 ,103 -,061 ,226 -,084 

Stelling 20 ,401 -,075 -,098 -,034 -,152 ,305 -,027 

Stelling 29 ,669 -,122 -,169 ,186 -,164 ,480 -,017 

Stelling 5 ,196 ,053 -,115 -,144 -,020 ,491 -,008 

Stelling 6 ,401 -,099 -,293 ,144 -,228 ,437 -,097 

Stelling 28 ,435 -,353 -,272 ,181 -,368 ,366 -,090 

Stelling 12 ,205 -,040 -,017 ,068 -,057 ,622 -,177 

Stelling 15 ,291 ,014 -,067 -,111 ,107 ,690 -,098 

Stelling 2 ,274 -,038 -,042 -,024 -,028 ,707 -,062 

Stelling 24 ,396 -,225 -,144 ,209 -,160 ,328 -,095 

Stelling 7 ,124 -,217 -,199 ,107 -,820 -,008 ,103 

Stelling 22 ,141 -,403 -,296 ,239 -,736 ,067 ,048 

Stelling 17 ,036 -,257 -,266 ,693 -,213 -,059 ,236 

Stelling 18 -,014 -,194 -,225 ,784 -,157 -,101 ,184 

Stelling 8 -,376 -,087 ,010 ,129 ,081 -,126 ,203 

Stelling 14 -,557 ,127 ,216 -,115 ,253 -,105 -,044 

Stelling 19 -,441 -,011 -,027 ,028 -,074 -,226 ,330 

Stelling 10 -,006 -,246 -,145 ,206 -,205 -,101 ,606 

Stelling 21 -,112 -,093 -,119 ,026 -,039 -,018 ,516 

Stelling 26 -,053 -,049 -,057 ,137 -,008 -,059 ,499 

Stelling 3 ,676 -,064 -,265 -,140 -,103 ,420 -,014 

Stelling 1 ,743 -,242 -,216 ,318 -,263 ,402 -,009 

Stelling 13 ,578 -,021 -,213 ,044 -,141 ,650 -,005 

Stelling 30 ,532 -,228 -,281 ,478 -,232 ,267 -,034 

Stelling 9 -,135 -,269 -,223 ,284 -,150 -,031 ,237 

Stelling 27 ,092 -,385 -,442 ,304 -,337 ,116 ,229 

Stelling 4 ,095 -,868 -,265 ,210 -,323 -,030 ,138 

Stelling 16 ,061 -,679 -,448 ,151 -,364 ,012 ,294 

Stelling 23 ,175 -,238 -,765 ,201 -,256 ,100 ,135 

Stelling 25 ,131 -,344 -,893 ,240 -,219 ,070 ,095 

Extraction Method: Maximum Likelihood.  

 Rotation Method: Oblimin with Kaiser Normalization. 
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Table 14 EFA Factor Correlation Matrix 

Factor Correlation Matrix 
Factor 1 2 3 4 5 6 7 
1 1,000 -,103 -,189 ,067 -,185 ,409 -,153 
2  1,000 ,339 -,293 ,324 -,055 -,164 
3   1,000 -,227 ,298 -,141 -,186 
4    1,000 -,194 -,006 ,155 
5     1,000 -,058 -,115 
6      1,000 -,103 
7       1,000 

Extraction Method: Maximum Likelihood.   

 Rotation Method: Oblimin with Kaiser Normalization. 

 
Table 15 Descriptives for ANOVA after EFA 

Descriptives 
GPA   

 N Mean 
Std. 
Dev. 

Std. 
Error 

95% Confidence 
Interval for Mean 

Min. Max. 

Between- 
Component 

Variance 
Lower 
Bound 

Upper 
Bound 

Group 1 36 6,4595 ,73239 ,12207 6,2117 6,7073 5,13 8,76  
Group 2 37 6,4034 ,64799 ,10653 6,1873 6,6194 5,12 7,56  
Group 3 11 5,8939 ,91951 ,27724 5,2762 6,5117 4,72 7,53  
Group 4 22 6,1323 ,79323 ,16912 5,7807 6,4840 4,47 7,34  
Group 5 16 6,3919 ,97594 ,24399 5,8718 6,9119 5,10 8,12  
Group 6 30 6,9376 ,98238 ,17936 6,5708 7,3044 4,74 8,82  
Group 7 1 Excluded Excluded Excluded  
Group 8 14 6,5252 ,82967 ,22174 6,0462 7,0043 5,60 8,10  
Group 9 17 6,1796 ,60635 ,14706 5,8679 6,4914 5,32 7,16  
Group 10 13 6,3729 ,93557 ,25948 5,8076 6,9383 4,90 8,53  
Group 11 21 5,8989 ,88127 ,19231 5,4977 6,3000 4,32 7,44  
Group 12 45 6,2179 ,80561 ,12009 5,9758 6,4599 4,10 8,26  
Group 13 4 6,4192 ,41129 ,20564 5,7647 7,0736 5,82 6,74  
Group 14 4 6,2333 ,45636 ,22818 5,5072 6,9595 5,80 6,78  
Group 15 0 Excluded Excluded Excluded  
Group 16 10 6,0903 ,67985 ,21499 5,6040 6,5767 4,80 7,04  
Total 280 6,3359 ,83276 ,04977 6,2380 6,4339 4,10 8,82  
Model Fixed Effects   ,80541 ,04813 6,2412 6,4307    

Random 
Effects    ,08464 6,1531 6,5188   ,04950 

Description of the groups 
Group Strategy Motivation  Group Strategy Motivation 

1 High quantity High quantity  9 Low quality High quantity 
2 High quantity High quality  10 Low quality High quality 
3 High quantity Low quality  11 Low quality Low quality 
4 High quantity Low quantity  12 Low quality Low quantity 
5 High quality High quantity  13 Low quantity High quantity 
6 High quality High quality  14 Low quantity High quality 
7 High quality Low quality  15 Low quantity Low quality 
8 High quality Low quantity  16 Low quantity Low quantity 
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Table 16 Hochberg GT2 Post-Hoc results (ANOVA after EFA) 

Multiple Comparisons 
Dependent Variable:   GPA   
 

(I) Group (J) Group 

Mean 
Difference 

(I-J) 
Std. 
Error Sig. 

95% Confidence 
Interval 

 Lower 
Bound 

Upper 
Bound 

H
oc

hb
er

g Group 1 
 

Group 2 ,05611 ,18855 1,000 -,6016 ,7139 
Group 3 ,56555 ,27747 ,974 -,4024 1,5335 
Group 4 ,32714 ,21795 1,000 -,4332 1,0875 
Group 5 ,06762 ,24199 1,000 -,7766 ,9118 
Group 6 -,47812 ,19910 ,771 -1,1727 ,2164 
Group 8 -,06575 ,25368 1,000 -,9507 ,8192 
Group 9 ,27988 ,23702 1,000 -,5469 1,1067 
Group 10 ,08654 ,26061 1,000 -,8226 ,9957 
Group 11 ,56060 ,22115 ,643 -,2109 1,3321 
Group 12 ,24164 ,18009 1,000 -,3866 ,8699 
Group 13 ,04032 ,42449 1,000 -1,4405 1,5211 
Group 14 ,22616 ,42449 1,000 -1,2546 1,7069 
Group 16 ,36916 ,28790 1,000 -,6352 1,3735 

Group 2 Group 1 -,05611 ,18855 1,000 -,7139 ,6016 
Group 3 ,50944 ,27659 ,997 -,4554 1,4743 
Group 4 ,27103 ,21683 1,000 -,4854 1,0274 
Group 5 ,01150 ,24099 1,000 -,8292 ,8522 
Group 6 -,53423 ,19787 ,477 -1,2245 ,1560 
Group 8 -,12186 ,25272 1,000 -1,0034 ,7597 
Group 9 ,22377 ,23599 1,000 -,5995 1,0470 
Group 10 ,03043 ,25967 1,000 -,8754 ,9363 
Group 11 ,50449 ,22005 ,858 -,2631 1,2721 
Group 12 ,18553 ,17874 1,000 -,4380 ,8090 
Group 13 -,01579 ,42391 1,000 -1,4946 1,4630 
Group 14 ,17005 ,42391 1,000 -1,3087 1,6488 
Group 16 ,31305 ,28705 1,000 -,6883 1,3144 

Group 3 Group 1 -,56555 ,27747 ,974 -1,5335 ,4024 
Group 2 -,50944 ,27659 ,997 -1,4743 ,4554 
Group 4 -,23841 ,29742 1,000 -1,2759 ,7991 
Group 5 -,49794 ,31546 1,000 -1,5984 ,6025 
Group 6 -1,04367* ,28389 ,026 -2,0340 -,0533 
Group 8 -,63130 ,32451 ,989 -1,7633 ,5007 
Group 9 -,28567 ,31165 1,000 -1,3729 ,8015 
Group 10 -,47901 ,32995 1,000 -1,6300 ,6720 
Group 11 -,00495 ,29977 1,000 -1,0507 1,0408 
Group 12 -,32391 ,27090 1,000 -1,2689 ,6211 
Group 13 -,52523 ,47026 1,000 -2,1657 1,1152 
Group 14 -,33939 ,47026 1,000 -1,9798 1,3011 
Group 16 -,19639 ,35191 1,000 -1,4240 1,0312 

Group 4 Group 1 -,32714 ,21795 1,000 -1,0875 ,4332 
Group 2 -,27103 ,21683 1,000 -1,0274 ,4854 
Group 3 ,23841 ,29742 1,000 -,7991 1,2759 
Group 5 -,25953 ,26463 1,000 -1,1827 ,6636 
Group 6 -,80526* ,22607 ,039 -1,5939 -,0166 
Group 8 -,39289 ,27535 1,000 -1,3534 ,5677 
Group 9 -,04726 ,26008 1,000 -,9545 ,8600 
Group 10 -,24060 ,28175 1,000 -1,2235 ,7423 
Group 11 ,23346 ,24571 1,000 -,6237 1,0906 
Group 12 -,08550 ,20952 1,000 -,8164 ,6454 
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Multiple Comparisons 
Dependent Variable:   GPA   
 

(I) Group (J) Group 

Mean 
Difference 

(I-J) 
Std. 
Error Sig. 

95% Confidence 
Interval 

 Lower 
Bound 

Upper 
Bound 

Group 13 -,28682 ,43778 1,000 -1,8140 1,2404 
Group 14 -,10098 ,43778 1,000 -1,6282 1,4262 
Group 16 ,04202 ,30717 1,000 -1,0295 1,1136 

Group 5 Group 1 -,06762 ,24199 1,000 -,9118 ,7766 
Group 2 -,01150 ,24099 1,000 -,8522 ,8292 
Group 3 ,49794 ,31546 1,000 -,6025 1,5984 
Group 4 ,25953 ,26463 1,000 -,6636 1,1827 
Group 6 -,54574 ,24933 ,920 -1,4155 ,3240 
Group 8 -,13336 ,29475 1,000 -1,1616 ,8948 
Group 9 ,21227 ,28053 1,000 -,7664 1,1909 
Group 10 ,01893 ,30073 1,000 -1,0302 1,0680 
Group 11 ,49299 ,26727 ,997 -,4394 1,4253 
Group 12 ,17402 ,23443 1,000 -,6438 ,9918 
Group 13 -,02729 ,45024 1,000 -1,5979 1,5433 
Group 14 ,15854 ,45024 1,000 -1,4121 1,7292 
Group 16 ,30154 ,32467 1,000 -,8310 1,4341 

Group 6 Group 1 ,47812 ,19910 ,771 -,2164 1,1727 
Group 2 ,53423 ,19787 ,477 -,1560 1,2245 
Group 3 1,04367* ,28389 ,026 ,0533 2,0340 
Group 4 ,80526* ,22607 ,039 ,0166 1,5939 
Group 5 ,54574 ,24933 ,920 -,3240 1,4155 
Group 8 ,41237 ,26069 1,000 -,4970 1,3218 
Group 9 ,75800 ,24450 ,174 -,0949 1,6109 
Group 10 ,56466 ,26743 ,953 -,3683 1,4976 
Group 11 1,03872* ,22915 ,001 ,2393 1,8381 
Group 12 ,71976* ,18984 ,017 ,0575 1,3820 
Group 13 ,51844 ,42871 1,000 -,9771 2,0140 
Group 14 ,70428 ,42871 1,000 -,7912 2,1998 
Group 16 ,84728 ,29409 ,316 -,1786 1,8732 

Group 8 Group 1 ,06575 ,25368 1,000 -,8192 ,9507 
Group 2 ,12186 ,25272 1,000 -,7597 1,0034 
Group 3 ,63130 ,32451 ,989 -,5007 1,7633 
Group 4 ,39289 ,27535 1,000 -,5677 1,3534 
Group 5 ,13336 ,29475 1,000 -,8948 1,1616 
Group 6 -,41237 ,26069 1,000 -1,3218 ,4970 
Group 9 ,34563 ,29067 1,000 -,6684 1,3596 
Group 10 ,15229 ,31021 1,000 -,9299 1,2344 
Group 11 ,62635 ,27789 ,884 -,3431 1,5958 
Group 12 ,30739 ,24647 1,000 -,5524 1,1672 
Group 13 ,10607 ,45662 1,000 -1,4868 1,6990 
Group 14 ,29190 ,45662 1,000 -1,3010 1,8848 
Group 16 ,43490 ,33347 1,000 -,7284 1,5982 

Group 9 Group 1 -,27988 ,23702 1,000 -1,1067 ,5469 
Group 2 -,22377 ,23599 1,000 -1,0470 ,5995 
Group 3 ,28567 ,31165 1,000 -,8015 1,3729 
Group 4 ,04726 ,26008 1,000 -,8600 ,9545 
Group 5 -,21227 ,28053 1,000 -1,1909 ,7664 
Group 6 -,75800 ,24450 ,174 -1,6109 ,0949 
Group 8 -,34563 ,29067 1,000 -1,3596 ,6684 
Group 10 -,19334 ,29674 1,000 -1,2285 ,8418 
Group 11 ,28072 ,26277 1,000 -,6359 1,1974 
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Multiple Comparisons 
Dependent Variable:   GPA   
 

(I) Group (J) Group 

Mean 
Difference 

(I-J) 
Std. 
Error Sig. 

95% Confidence 
Interval 

 Lower 
Bound 

Upper 
Bound 

Group 12 -,03824 ,22929 1,000 -,8381 ,7616 
Group 13 -,23956 ,44758 1,000 -1,8009 1,3218 
Group 14 -,05373 ,44758 1,000 -1,6151 1,5076 
Group 16 ,08927 ,32098 1,000 -1,0304 1,2090 

Group 10 Group 1 -,08654 ,26061 1,000 -,9957 ,8226 
Group 2 -,03043 ,25967 1,000 -,9363 ,8754 
Group 3 ,47901 ,32995 1,000 -,6720 1,6300 
Group 4 ,24060 ,28175 1,000 -,7423 1,2235 
Group 5 -,01893 ,30073 1,000 -1,0680 1,0302 
Group 6 -,56466 ,26743 ,953 -1,4976 ,3683 
Group 8 -,15229 ,31021 1,000 -1,2344 ,9299 
Group 9 ,19334 ,29674 1,000 -,8418 1,2285 
Group 11 ,47406 ,28423 1,000 -,5175 1,4656 
Group 12 ,15510 ,25360 1,000 -,7296 1,0398 
Group 13 -,04622 ,46051 1,000 -1,6527 1,5602 
Group 14 ,13962 ,46051 1,000 -1,4668 1,7461 
Group 16 ,28262 ,33877 1,000 -,8992 1,4644 

Group 11 Group 1 -,56060 ,22115 ,643 -1,3321 ,2109 
Group 2 -,50449 ,22005 ,858 -1,2721 ,2631 
Group 3 ,00495 ,29977 1,000 -1,0408 1,0507 
Group 4 -,23346 ,24571 1,000 -1,0906 ,6237 
Group 5 -,49299 ,26727 ,997 -1,4253 ,4394 
Group 6 -1,03872* ,22915 ,001 -1,8381 -,2393 
Group 8 -,62635 ,27789 ,884 -1,5958 ,3431 
Group 9 -,28072 ,26277 1,000 -1,1974 ,6359 
Group 10 -,47406 ,28423 1,000 -1,4656 ,5175 
Group 12 -,31896 ,21285 1,000 -1,0615 ,4235 
Group 13 -,52028 ,43938 1,000 -2,0530 1,0125 
Group 14 -,33444 ,43938 1,000 -1,8672 1,1983 
Group 16 -,19144 ,30945 1,000 -1,2709 ,8880 

Group 12 Group 1 -,24164 ,18009 1,000 -,8699 ,3866 
Group 2 -,18553 ,17874 1,000 -,8090 ,4380 
Group 3 ,32391 ,27090 1,000 -,6211 1,2689 
Group 4 ,08550 ,20952 1,000 -,6454 ,8164 
Group 5 -,17402 ,23443 1,000 -,9918 ,6438 
Group 6 -,71976* ,18984 ,017 -1,3820 -,0575 
Group 8 -,30739 ,24647 1,000 -1,1672 ,5524 
Group 9 ,03824 ,22929 1,000 -,7616 ,8381 
Group 10 -,15510 ,25360 1,000 -1,0398 ,7296 
Group 11 ,31896 ,21285 1,000 -,4235 1,0615 
Group 13 -,20131 ,42022 1,000 -1,6672 1,2646 
Group 14 -,01548 ,42022 1,000 -1,4814 1,4504 
Group 16 ,12752 ,28157 1,000 -,8547 1,1098 

Group 13 Group 1 -,04032 ,42449 1,000 -1,5211 1,4405 
Group 2 ,01579 ,42391 1,000 -1,4630 1,4946 
Group 3 ,52523 ,47026 1,000 -1,1152 2,1657 
Group 4 ,28682 ,43778 1,000 -1,2404 1,8140 
Group 5 ,02729 ,45024 1,000 -1,5433 1,5979 
Group 6 -,51844 ,42871 1,000 -2,0140 ,9771 
Group 8 -,10607 ,45662 1,000 -1,6990 1,4868 
Group 9 ,23956 ,44758 1,000 -1,3218 1,8009 
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Multiple Comparisons 
Dependent Variable:   GPA   
 

(I) Group (J) Group 

Mean 
Difference 

(I-J) 
Std. 
Error Sig. 

95% Confidence 
Interval 

 Lower 
Bound 

Upper 
Bound 

Group 10 ,04622 ,46051 1,000 -1,5602 1,6527 
Group 11 ,52028 ,43938 1,000 -1,0125 2,0530 
Group 12 ,20131 ,42022 1,000 -1,2646 1,6672 
Group 14 ,18583 ,56951 1,000 -1,8009 2,1725 
Group 16 ,32883 ,47648 1,000 -1,3334 1,9910 

Group 14 Group 1 -,22616 ,42449 1,000 -1,7069 1,2546 
Group 2 -,17005 ,42391 1,000 -1,6488 1,3087 
Group 3 ,33939 ,47026 1,000 -1,3011 1,9798 
Group 4 ,10098 ,43778 1,000 -1,4262 1,6282 
Group 5 -,15854 ,45024 1,000 -1,7292 1,4121 
Group 6 -,70428 ,42871 1,000 -2,1998 ,7912 
Group 8 -,29190 ,45662 1,000 -1,8848 1,3010 
Group 9 ,05373 ,44758 1,000 -1,5076 1,6151 
Group 10 -,13962 ,46051 1,000 -1,7461 1,4668 
Group 11 ,33444 ,43938 1,000 -1,1983 1,8672 
Group 12 ,01548 ,42022 1,000 -1,4504 1,4814 
Group 13 -,18583 ,56951 1,000 -2,1725 1,8009 
Group 16 ,14300 ,47648 1,000 -1,5192 1,8052 

Group 16 Group 1 -,36916 ,28790 1,000 -1,3735 ,6352 
Group 2 -,31305 ,28705 1,000 -1,3144 ,6883 
Group 3 ,19639 ,35191 1,000 -1,0312 1,4240 
Group 4 -,04202 ,30717 1,000 -1,1136 1,0295 
Group 5 -,30154 ,32467 1,000 -1,4341 ,8310 
Group 6 -,84728 ,29409 ,316 -1,8732 ,1786 
Group 8 -,43490 ,33347 1,000 -1,5982 ,7284 
Group 9 -,08927 ,32098 1,000 -1,2090 1,0304 
Group 10 -,28262 ,33877 1,000 -1,4644 ,8992 
Group 11 ,19144 ,30945 1,000 -,8880 1,2709 
Group 12 -,12752 ,28157 1,000 -1,1098 ,8547 
Group 13 -,32883 ,47648 1,000 -1,9910 1,3334 
Group 14 -,14300 ,47648 1,000 -1,8052 1,5192 

Description of the groups 
Group Strategy Motivation  Group Strategy Motivation 

1 High quantity High quantity  9 Low quality High quantity 
2 High quantity High quality  10 Low quality High quality 
3 High quantity Low quality  11 Low quality Low quality 
4 High quantity Low quantity  12 Low quality Low quantity 
5 High quality High quantity  13 Low quantity High quantity 
6 High quality High quality  14 Low quantity High quality 
7 High quality Low quality  15 Low quantity Low quality 
8 High quality Low quantity  16 Low quantity Low quantity 

 

*. The mean difference is significant at the 0.05 level. 
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Table 17 Descriptives for ANOVA after CFA 

Descriptives 

GPA   

 N Mean Std. Deviation Std. Error 

95% Confidence Interval for Mean 

Minimum Maximum Lower Bound Upper Bound 

Group 1 37 6,2615 ,55721 ,09160 6,0757 6,4473 5,13 7,34 

Group 2 20 6,3497 ,71721 ,16037 6,0140 6,6853 4,68 7,32 

Group 3 17 6,1388 ,98100 ,23793 5,6344 6,6432 4,72 7,53 

Group 4 18 6,0565 ,66611 ,15700 5,7252 6,3877 4,47 7,24 

Group 5 40 6,5260 ,93600 ,14799 6,2267 6,8253 4,74 8,76 

Group 6 24 7,2138 ,89991 ,18369 6,8338 7,5938 5,20 8,82 

Group 7 9 6,1867 ,61843 ,20614 5,7113 6,6620 5,10 7,27 

Group 8 22 6,5635 ,83509 ,17804 6,1932 6,9337 4,94 8,13 

Group 9 12 6,2756 ,58230 ,16810 5,9056 6,6455 5,32 7,16 

Group 10 0 Excluded Excluded Excluded 

Group 11 27 5,9017 ,77714 ,14956 5,5943 6,2092 4,32 7,44 

Group 12 15 6,0726 1,00768 ,26018 5,5145 6,6306 4,10 8,26 

Group 13 10 6,0540 ,57710 ,18249 5,6412 6,4668 4,90 6,74 

Group 14 3 6,3800 ,51420 ,29687 5,1027 7,6573 5,80 6,78 

Group 15 9 6,2606 ,66574 ,22191 5,7488 6,7723 5,25 7,00 

Group 16 18 6,2555 ,67495 ,15909 5,9198 6,5911 4,80 7,04 

Total 281 6,3369 ,83142 ,04960 6,2392 6,4345 4,10 8,82 

Descriprion of the groups 
Group Strategy Motivation  Group Strategy Motivation 

1 High quantity High quantity  9 Low quality High quantity 
2 High quantity High quality  10 Low quality High quality 
3 High quantity Low quality  11 Low quality Low quality 
4 High quantity Low quantity  12 Low quality Low quantity 
5 High quality High quantity  13 Low quantity High quantity 
6 High quality High quality  14 Low quantity High quality 
7 High quality Low quality  15 Low quantity Low quality 
8 High quality Low quantity  16 Low quantity Low quantity 
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Table 18 Hochberg GT2 Post-Hoc results (ANOVA after CFA) 

Multiple Comparisons 

Dependent Variable:   GPA   
Hochberg   

(I) Groep_18 (J) Groep_18 

Mean Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Group 1 Group 2 -,08818 ,21716 1,000 -,8544 ,6780 

Group 3 ,12266 ,22926 1,000 -,6862 ,9315 

Group 4 ,20501 ,22486 1,000 -,5883 ,9983 

Group 5 -,26451 ,17847 1,000 -,8942 ,3652 

Group 6 -,95233* ,20508 ,001 -1,6759 -,2288 

Group 7 ,07482 ,29081 1,000 -,9512 1,1009 

Group 8 -,30200 ,21066 1,000 -1,0452 ,4412 

Group 9 -,01407 ,25994 1,000 -,9312 ,9030 

Group 11 ,35976 ,19805 ,999 -,3390 1,0585 

Group 12 ,18893 ,23950 1,000 -,6561 1,0339 

Group 13 ,20749 ,27887 1,000 -,7764 1,1914 

Group 14 -,11851 ,46971 1,000 -1,7757 1,5387 

Group 15 ,00093 ,29081 1,000 -1,0251 1,0270 

Group 16 ,00602 ,22486 1,000 -,7873 ,7993 

Group 2 Group 1 ,08818 ,21716 1,000 -,6780 ,8544 

Group 3 ,21084 ,25812 1,000 -,6998 1,1215 

Group 4 ,29319 ,25421 1,000 -,6037 1,1901 

Group 5 -,17633 ,21428 1,000 -,9324 ,5797 

Group 6 -,86415* ,23690 ,033 -1,7000 -,0283 

Group 7 ,16300 ,31407 1,000 -,9451 1,2711 

Group 8 -,21382 ,24174 1,000 -1,0667 ,6391 

Group 9 ,07411 ,28571 1,000 -,9339 1,0821 

Group 11 ,44794 ,23084 ,994 -,3665 1,2624 

Group 12 ,27711 ,26726 1,000 -,6658 1,2200 

Group 13 ,29567 ,30304 1,000 -,7735 1,3648 

Group 14 -,03033 ,48445 1,000 -1,7395 1,6789 

Group 15 ,08911 ,31407 1,000 -1,0190 1,1972 

Group 16 ,09420 ,25421 1,000 -,8027 ,9911 

Group 3 Group 1 -,12266 ,22926 1,000 -,9315 ,6862 

Group 2 -,21084 ,25812 1,000 -1,1215 ,6998 

Group 4 ,08234 ,26463 1,000 -,8513 1,0160 

Group 5 -,38718 ,22654 1,000 -1,1864 ,4121 

Group 6 -1,07500* ,24804 ,002 -1,9501 -,1999 

Group 7 -,04784 ,32255 1,000 -1,1859 1,0902 
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Group 8 -,42466 ,25267 1,000 -1,3161 ,4668 

Group 9 -,13673 ,29501 1,000 -1,1776 ,9041 

Group 11 ,23710 ,24226 1,000 -,6176 1,0918 

Group 12 ,06627 ,27718 1,000 -,9117 1,0442 

Group 13 ,08482 ,31183 1,000 -1,0154 1,1850 

Group 14 -,24118 ,48999 1,000 -1,9699 1,4876 

Group 15 -,12173 ,32255 1,000 -1,2597 1,0163 

Group 16 -,11664 ,26463 1,000 -1,0503 ,8170 

Group 4 Group 1 -,20501 ,22486 1,000 -,9983 ,5883 

Group 2 -,29319 ,25421 1,000 -1,1901 ,6037 

Group 3 -,08234 ,26463 1,000 -1,0160 ,8513 

Group 5 -,46952 ,22208 ,969 -1,2530 ,3140 

Group 6 -1,15734* ,24397 ,000 -2,0181 -,2966 

Group 7 -,13019 ,31944 1,000 -1,2572 ,9968 

Group 8 -,50700 ,24868 ,984 -1,3844 ,3704 

Group 9 -,21907 ,29160 1,000 -1,2479 ,8097 

Group 11 ,15475 ,23809 1,000 -,6853 ,9948 

Group 12 -,01607 ,27355 1,000 -,9812 ,9490 

Group 13 ,00248 ,30860 1,000 -1,0863 1,0913 

Group 14 -,32352 ,48795 1,000 -2,0451 1,3980 

Group 15 -,20407 ,31944 1,000 -1,3311 ,9229 

Group 16 -,19898 ,26082 1,000 -1,1192 ,7212 

Group 5 Group 1 ,26451 ,17847 1,000 -,3652 ,8942 

Group 2 ,17633 ,21428 1,000 -,5797 ,9324 

Group 3 ,38718 ,22654 1,000 -,4121 1,1864 

Group 4 ,46952 ,22208 ,969 -,3140 1,2530 

Group 6 -,68782 ,20203 ,076 -1,4006 ,0250 

Group 7 ,33933 ,28867 1,000 -,6791 1,3578 

Group 8 -,03748 ,20769 1,000 -,7702 ,6953 

Group 9 ,25044 ,25754 1,000 -,6582 1,1591 

Group 11 ,62427 ,19489 ,145 -,0633 1,3119 

Group 12 ,45344 ,23690 ,996 -,3824 1,2893 

Group 13 ,47200 ,27664 1,000 -,5040 1,4480 

Group 14 ,14600 ,46838 1,000 -1,5065 1,7985 

Group 15 ,26544 ,28867 1,000 -,7530 1,2839 

Group 16 ,27054 ,22208 1,000 -,5130 1,0541 

Group 6 Group 1 ,95233* ,20508 ,001 ,2288 1,6759 

Group 2 ,86415* ,23690 ,033 ,0283 1,7000 

Group 3 1,07500* ,24804 ,002 ,1999 1,9501 

Group 4 1,15734* ,24397 ,000 ,2966 2,0181 

Group 5 ,68782 ,20203 ,076 -,0250 1,4006 
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Group 7 1,02715 ,30584 ,089 -,0519 2,1062 

Group 8 ,65033 ,23095 ,411 -,1645 1,4652 

Group 9 ,93826 ,27664 ,080 -,0378 1,9143 

Group 11 1,31209* ,21951 ,000 ,5376 2,0866 

Group 12 1,14126* ,25754 ,001 ,2326 2,0499 

Group 13 1,15982* ,29451 ,011 ,1208 2,1989 

Group 14 ,83382 ,47915 1,000 -,8567 2,5243 

Group 15 ,95326 ,30584 ,188 -,1258 2,0323 

Group 16 ,95836* ,24397 ,011 ,0976 1,8191 

Group 7 Group 1 -,07482 ,29081 1,000 -1,1009 ,9512 

Group 2 -,16300 ,31407 1,000 -1,2711 ,9451 

Group 3 ,04784 ,32255 1,000 -1,0902 1,1859 

Group 4 ,13019 ,31944 1,000 -,9968 1,2572 

Group 5 -,33933 ,28867 1,000 -1,3578 ,6791 

Group 6 -1,02715 ,30584 ,089 -2,1062 ,0519 

Group 8 -,37682 ,30960 1,000 -1,4691 ,7155 

Group 9 -,08889 ,34503 1,000 -1,3062 1,1284 

Group 11 ,28494 ,30117 1,000 -,7776 1,3475 

Group 12 ,11411 ,32991 1,000 -1,0499 1,2781 

Group 13 ,13267 ,35951 1,000 -1,1357 1,4011 

Group 14 -,19333 ,52164 1,000 -2,0337 1,6471 

Group 15 -,07389 ,36885 1,000 -1,3753 1,2275 

Group 16 -,06880 ,31944 1,000 -1,1958 1,0582 

Group 8 Group 1 ,30200 ,21066 1,000 -,4412 1,0452 

Group 2 ,21382 ,24174 1,000 -,6391 1,0667 

Group 3 ,42466 ,25267 1,000 -,4668 1,3161 

Group 4 ,50700 ,24868 ,984 -,3704 1,3844 

Group 5 ,03748 ,20769 1,000 -,6953 ,7702 

Group 6 -,65033 ,23095 ,411 -1,4652 ,1645 

Group 7 ,37682 ,30960 1,000 -,7155 1,4691 

Group 9 ,28793 ,28080 1,000 -,7028 1,2786 

Group 11 ,66176 ,22473 ,302 -,1311 1,4546 

Group 12 ,49093 ,26200 ,998 -,4334 1,4153 

Group 13 ,50948 ,29842 1,000 -,5434 1,5623 

Group 14 ,18348 ,48157 1,000 -1,5156 1,8825 

Group 15 ,30293 ,30960 1,000 -,7894 1,3953 

Group 16 ,30802 ,24868 1,000 -,5694 1,1854 

Group 9 Group 1 ,01407 ,25994 1,000 -,9030 ,9312 

Group 2 -,07411 ,28571 1,000 -1,0821 ,9339 

Group 3 ,13673 ,29501 1,000 -,9041 1,1776 

Group 4 ,21907 ,29160 1,000 -,8097 1,2479 
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Group 5 -,25044 ,25754 1,000 -1,1591 ,6582 

Group 6 -,93826 ,27664 ,080 -1,9143 ,0378 

Group 7 ,08889 ,34503 1,000 -1,1284 1,3062 

Group 8 -,28793 ,28080 1,000 -1,2786 ,7028 

Group 11 ,37383 ,27147 1,000 -,5840 1,3316 

Group 12 ,20300 ,30304 1,000 -,8662 1,2722 

Group 13 ,22156 ,33503 1,000 -,9605 1,4036 

Group 14 -,10444 ,50507 1,000 -1,8864 1,6775 

Group 15 ,01500 ,34503 1,000 -1,2023 1,2323 

Group 16 ,02009 ,29160 1,000 -1,0087 1,0489 

Group 11 Group 1 -,35976 ,19805 ,999 -1,0585 ,3390 

Group 2 -,44794 ,23084 ,994 -1,2624 ,3665 

Group 3 -,23710 ,24226 1,000 -1,0918 ,6176 

Group 4 -,15475 ,23809 1,000 -,9948 ,6853 

Group 5 -,62427 ,19489 ,145 -1,3119 ,0633 

Group 6 -1,31209* ,21951 ,000 -2,0866 -,5376 

Group 7 -,28494 ,30117 1,000 -1,3475 ,7776 

Group 8 -,66176 ,22473 ,302 -1,4546 ,1311 

Group 9 -,37383 ,27147 1,000 -1,3316 ,5840 

Group 12 -,17083 ,25197 1,000 -1,0598 ,7182 

Group 13 -,15227 ,28965 1,000 -1,1742 ,8697 

Group 14 -,47827 ,47619 1,000 -2,1583 1,2018 

Group 15 -,35883 ,30117 1,000 -1,4214 ,7037 

Group 16 -,35373 ,23809 1,000 -1,1938 ,4863 

Group 12 Group 1 -,18893 ,23950 1,000 -1,0339 ,6561 

Group 2 -,27711 ,26726 1,000 -1,2200 ,6658 

Group 3 -,06627 ,27718 1,000 -1,0442 ,9117 

Group 4 ,01607 ,27355 1,000 -,9490 ,9812 

Group 5 -,45344 ,23690 ,996 -1,2893 ,3824 

Group 6 -1,14126* ,25754 ,001 -2,0499 -,2326 

Group 7 -,11411 ,32991 1,000 -1,2781 1,0499 

Group 8 -,49093 ,26200 ,998 -1,4153 ,4334 

Group 9 -,20300 ,30304 1,000 -1,2722 ,8662 

Group 11 ,17083 ,25197 1,000 -,7182 1,0598 

Group 13 ,01856 ,31944 1,000 -1,1085 1,1456 

Group 14 -,30744 ,49487 1,000 -2,0534 1,4385 

Group 15 -,18800 ,32991 1,000 -1,3520 ,9760 

Group 16 -,18291 ,27355 1,000 -1,1480 ,7822 

Group 13 Group 1 -,20749 ,27887 1,000 -1,1914 ,7764 

Group 2 -,29567 ,30304 1,000 -1,3648 ,7735 

Group 3 -,08482 ,31183 1,000 -1,1850 1,0154 
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Group 4 -,00248 ,30860 1,000 -1,0913 1,0863 

Group 5 -,47200 ,27664 1,000 -1,4480 ,5040 

Group 6 -1,15982* ,29451 ,011 -2,1989 -,1208 

Group 7 -,13267 ,35951 1,000 -1,4011 1,1357 

Group 8 -,50948 ,29842 1,000 -1,5623 ,5434 

Group 9 -,22156 ,33503 1,000 -1,4036 ,9605 

Group 11 ,15227 ,28965 1,000 -,8697 1,1742 

Group 12 -,01856 ,31944 1,000 -1,1456 1,1085 

Group 14 -,32600 ,51507 1,000 -2,1433 1,4913 

Group 15 -,20656 ,35951 1,000 -1,4750 1,0619 

Group 16 -,20146 ,30860 1,000 -1,2903 ,8873 

Group 14 Group 1 ,11851 ,46971 1,000 -1,5387 1,7757 

Group 2 ,03033 ,48445 1,000 -1,6789 1,7395 

Group 3 ,24118 ,48999 1,000 -1,4876 1,9699 

Group 4 ,32352 ,48795 1,000 -1,3980 2,0451 

Group 5 -,14600 ,46838 1,000 -1,7985 1,5065 

Group 6 -,83382 ,47915 1,000 -2,5243 ,8567 

Group 7 ,19333 ,52164 1,000 -1,6471 2,0337 

Group 8 -,18348 ,48157 1,000 -1,8825 1,5156 

Group 9 ,10444 ,50507 1,000 -1,6775 1,8864 

Group 11 ,47827 ,47619 1,000 -1,2018 2,1583 

Group 12 ,30744 ,49487 1,000 -1,4385 2,0534 

Group 13 ,32600 ,51507 1,000 -1,4913 2,1433 

Group 15 ,11944 ,52164 1,000 -1,7210 1,9599 

Group 16 ,12454 ,48795 1,000 -1,5970 1,8461 

Group 15 Group 1 -,00093 ,29081 1,000 -1,0270 1,0251 

Group 2 -,08911 ,31407 1,000 -1,1972 1,0190 

Group 3 ,12173 ,32255 1,000 -1,0163 1,2597 

Group 4 ,20407 ,31944 1,000 -,9229 1,3311 

Group 5 -,26544 ,28867 1,000 -1,2839 ,7530 

Group 6 -,95326 ,30584 ,188 -2,0323 ,1258 

Group 7 ,07389 ,36885 1,000 -1,2275 1,3753 

Group 8 -,30293 ,30960 1,000 -1,3953 ,7894 

Group 9 -,01500 ,34503 1,000 -1,2323 1,2023 

Group 11 ,35883 ,30117 1,000 -,7037 1,4214 

Group 12 ,18800 ,32991 1,000 -,9760 1,3520 

Group 13 ,20656 ,35951 1,000 -1,0619 1,4750 

Group 14 -,11944 ,52164 1,000 -1,9599 1,7210 

Group 16 ,00509 ,31944 1,000 -1,1219 1,1321 

Group 16 Group 1 -,00602 ,22486 1,000 -,7993 ,7873 
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Group 2 -,09420 ,25421 1,000 -,9911 ,8027 

Group 3 ,11664 ,26463 1,000 -,8170 1,0503 

Group 4 ,19898 ,26082 1,000 -,7212 1,1192 

Group 5 -,27054 ,22208 1,000 -1,0541 ,5130 

Group 6 -,95836* ,24397 ,011 -1,8191 -,0976 

Group 7 ,06880 ,31944 1,000 -1,0582 1,1958 

Group 8 -,30802 ,24868 1,000 -1,1854 ,5694 

Group 9 -,02009 ,29160 1,000 -1,0489 1,0087 

Group 11 ,35373 ,23809 1,000 -,4863 1,1938 

Group 12 ,18291 ,27355 1,000 -,7822 1,1480 

Group 13 ,20146 ,30860 1,000 -,8873 1,2903 

Group 14 -,12454 ,48795 1,000 -1,8461 1,5970 

Group 15 -,00509 ,31944 1,000 -1,1321 1,1219 

Description of the groups 
Group Strategy Motivation  Group Strategy Motivation 

1 High quantity High quantity  9 Low quality High quantity 
2 High quantity High quality  10 Low quality High quality 
3 High quantity Low quality  11 Low quality Low quality 
4 High quantity Low quantity  12 Low quality Low quantity 
5 High quality High quantity  13 Low quantity High quantity 
6 High quality High quality  14 Low quantity High quality 
7 High quality Low quality  15 Low quantity Low quality 
8 High quality Low quantity  16 Low quantity Low quantity 

 

*. The mean difference is significant at the 0.05 level. 
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Appendix IV – initial CFA path diagram 
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Appendix V – final CFA path diagram 
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