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The ability to distinguish secondary school students according to characteristics that contribute to success in uni-
versity represents important knowledge in the research areas of university preparedness and student success in
higher education. This study identified five secondary school student profiles, derived from three dimensions of
student engagement: behavioural engagement, cognitive engagement, and intellectual engagement. Students in
different profiles differed in their success in university, measured by grade point average and number of attained
credits, and in how well they had transitioned to university, measured by academic adjustment. Intellectually
highly disengaged students (7%) and students with low behavioural and cognitive engagement (14%) were
least successful in university. Students with the highest behavioural and cognitive engagement scores in second-
ary school performed best in university. These results point to the importance of both behavioural and cognitive
engagement. Raising these factors in secondary school students could contribute to better preparation for univer-
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sity education.
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1. Introduction

To lower university dropout rates, secondary school graduates need
to be well-prepared for university education. Since most research on
achievement in higher education uses samples of university students
it is not very clear what attributes that students already possess in sec-
ondary education contribute to success in university. Therefore, in this
study we examined the relationship between students' attributes, in
this case engagement characteristics, in grade 12 of secondary educa-
tion and their achievement and adjustment one year later in the first se-
mester of university education.

The transition from secondary school to university is critical; many
students drop out or switch majors during or after the first year of uni-
versity. Dropping out has negative financial and emotional conse-
quences, as well as repercussions for labour market positions.
Switching educational majors may seem less problematic, but for
many students, this shift means it will take them longer to graduate,
which could have significant cost implications. Furthermore, the
chances of university success appear dependent mainly on the transi-
tion from secondary to higher education (Baker, 2004). The better a stu-
dent is prepared to take this leap, the less likely he or she will stumble
over the challenges of a new study and life environment. In the Nether-
lands, the secondary education system is highly differentiated. The
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students who showed the most potential in primary school (as mea-
sured by a test and judged by the teachers) can attend the highest
level of secondary education: pre-university education. Graduating
from pre-university education after six years grants students access to
university education. In 2014, 80% of pre-university graduates contin-
ued their education in university (CBS [Centraal Bureau voor de
Statistiek], 2016).

What student characteristics in secondary school may affect their
success in university? Academic achievement can be explained by cog-
nitive (i.e. intelligence) and non-cognitive factors. A broad, non-cogni-
tive factor is student engagement. Broadly, student engagement refers
to students' involvement in and commitment to school (Landis &
Reschly, 2013). Involvement refers to active participation in academic
as well as extracurricular activities. Commitment can be interpreted as
commitment to educational goals and learning (Christenson, Reschly,
& Wylie, 2012). Student engagement has received much attention in re-
search and practice due to its proven connection to dropout. Lately, the
concept has been turned around: instead of focusing on low engage-
ment leading to dropout, an increasing number of researchers are em-
phasizing the importance of high engagement for successful high
school completion. As a consequence of this turnaround, engagement
research increasingly focused on all students, instead of primarily on
the ones that are at risk to dropout. The attractiveness of studying en-
gagement as a useful factor in school improvement lies in the fact that
it is an alterable variable, in contrast to (relatively) fixed variables
such as socioeconomic status and intelligence (Landis & Reschly,
2013). As Zyngier (2008) pointed out, “While this disengagement
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might be seen as a problem of the individual student in terms of
dropping out or problematic behaviour at school, it can also more ap-
propriately be seen in terms of the school failing to enable the student
to achieve their potential” (p. 1767). Originally, student engagement
was divided into two elements, following the Participation-Identifica-
tion (PI) Model introduced by Finn (1989). Participation referred to be-
havioural engagement and identification involved affective
engagement. A decade later, with more researchers entering the field
of engagement research, a compartmentalization into three aspects be-
came more popular. The construct was divided into a behavioural, a cog-
nitive, and an affective (sometimes referred to as psychological or
emotional) aspect. According to Fredricks, Blumenfeld, and Paris
(2004), behavioural engagement consists of indicators such as positive
conduct and rule following including attendance, involvement in learn-
ing including time on task and asking questions, and wider participation
in extracurricular activities. Briefly, behavioural engagement can thus
be described as the time and effort students devote to academic work.
Cognitive engagement goes deeper than behavioural engagement and
can be defined by “the student's psychological investment in and effort
directed toward learning, understanding, or mastering the knowledge,
skills, or crafts that academic work is intended to promote”
(Newmann, Wehlage, & Lamborn, 1992, p. 12). Cognitive engagement
thus refers to internal behaviours, such as the quality of processing
learning content. Comparing behavioural and cognitive engagement,
the former is focused on ‘basic’ behavioural effort, whereas the latter fo-
cuses on mental effort. Examples of variables that are often seen as as-
pects of cognitive engagement are self-regulation and the use of
learning strategies (Fredricks et al., 2004). Affective engagement is con-
structed from perceived relationships with teachers, perceived support
from peers and perceived support from family. Many researchers de-
scribe this component as sense of belonging (Landis & Reschly, 2013).
Although not part of the three original aspects of engagement, another
engagement dimension that can be thought of as relevant for students
in the highest levels of education is intellectual engagement.
Ackerman, Kanfer, and Goff (1995), p. 276) defined intellectual engage-
ment as “a personality construct that represents an individual's aversion
or attraction to tasks that are intellectually taxing and is thus related to
acculturative and purposeful development and expression of certain in-
tellectual abilities”. Broadly speaking, intellectual engagement thus re-
fers to individual differences in the tendency to engage in intellectual
activities. In this study we will focus on behavioural, cognitive, and in-
tellectual engagement.

Previous research consistently showed positive relationships be-
tween engagement factors and learning outcomes (Klem & Connell,
2004). Especially in the last decades many studies on student engage-
ment have been performed. Some notable outcomes include that en-
gagement deteriorates over the years (Schlechty, 2002) and that girls
are more highly engaged than boys (Goodenow, 1992; Yazzie-Mintz,
2007). Yazzie-Mintz's (2007) large-scale study of data on >80.000
high school students in the United States found that 72% of students in-
dicated that they were engaged in school, leaving many students disen-
gaged. To conclude, Willms (2003) made a crucial note by stating that
engagement does not predict academic success for each and every stu-
dent, since OECD research showed that many disengaged students still
perform well academically. However, also disengaged but well-
performing students are at risk to experience a difficult transition to
higher education: whereas their intelligence may have made it possible
for them to obtain sufficient grades during high school, this may not be
the case anymore in higher education, where the demands are higher.

A typology of secondary school students, based on dimensions of en-
gagement, might provide a rough view of which groups of students
seem more or less prepared for university. Methods such as cluster anal-
ysis, or the increasingly popular latent class analysis (for categorical data)
or latent profile analysis (for continuous data), provide the tools to make
such a typology. These methods are person-centered approaches, and dif-
fer from variable-centered approaches, such as correlational analysis. The

benefit of a person-centered approach is that it is able to shed more light
on combinations of characteristics within the individual (a ‘profile’) by ex-
amining which different profiles can be found based on a number of indi-
cator variables. Consequently, analyses can be performed to investigate
how these different profiles are related to other variables. What we
were interested in here is to investigate which different engagement pro-
files could be distinguished in high school students and how these profiles
were related to the same students' success later on when they were
studying at university. Therefore, we sought to relate the engagement
profiles as formed in the last grade of secondary education to academic
adjustment and achievement in university.

1.1. Profile indicators in secondary education: three dimensions of student
engagement

What causes students to do well in education? Von Stumm, Hell, and
Chamorro-Premuzic (2011) identified three pillars of academic perfor-
mance: intelligence, effort, and intellectual curiosity. Thus, there is a dif-
ference between a student's maximum and typical performance, such
that the former is indicated by the student's ability, but the latter reflects
non-cognitive factors, such as curiosity and effort. If we restrict the
range of intelligence, effort and curiosity become more important for
explaining academic performance (Chamorro-Premuzic & Furnham,
2003). Students in a differentiated school system - such as pre-universi-
ty students in Dutch secondary education, to which students are admit-
ted on the basis of their abilities -likely do not differ much in maximum
performance, but their typical performance varies greatly, which can be
explained by differences in their effort and curiosity. In this study, we
used engagement as an overarching concept that encompasses both ef-
fort and curiosity aspects. Following the dimensions of engagement as
discussed above, effort can be categorised as behavioural engagement
when it is conceptualised as ‘simple’ behavioural effort, such as attend-
ing class and completing assignments. Effort in the sense of mental ef-
fort, like the use of learning strategies, can be considered cognitive
engagement. Last, curiosity can be viewed a form of intellectual engage-
ment. Below we will discuss these three dimensions in more detail and
elaborate on the constructs that were used in this study.

1.1.1. Behavioural engagement

Behavioural engagement consists of several indicators, including ef-
fort, attendance, time on task, and persistence (Fredricks et al., 2004).
Research confirmed that this type of engagement predicts academic
achievement (Chase, Hilliard, Geldhof, Warren, & Lerner, 2014;
Dotterer & Lowe, 2011).

1.1.2. Cognitive engagement

Whereas behavioural engagement refers more or less to the quantity
of students' engagement in school work, cognitive engagement focuses
on the quality (Davis, Summers, & Miller, 2012). Learning strategies or
approaches describe how students learn; they also provide good indica-
tors of the quality of students' engagement while learning, i.e. how
much mental effort a student devotes to learning activities. Greene
and Miller (1996) distinguished shallow cognitive engagement, such
as surface learning, and meaningful cognitive engagement, such as a
deep learning approach and self-regulated learning. Research specifical-
ly highlights the importance of meaningful cognitive engagement
explaining achievement, specifically in the form of self-regulated strat-
egies and a deep learning approach (Richardson, Abraham, & Bond,
2012). The use of metacognitive and self-regulated learning approaches
is important in university education, where less external regulation ex-
ists. Metacognition makes a unique contribution to explaining academic
achievement (e.g. Veenman, Kok, & Blote, 2005), and research on time
management - an important element of self-regulated learning - re-
vealed its consistent relationship with academic achievement (Britton
& Tesser, 1991; Macan, Shahani, Dipboye, & Phillips, 1990). In contrast
with studies of these self-regulated learning strategies, research into



E.C.M. van Rooij et al. / Learning and Individual Differences 54 (2017) 9-19 11

the relationship of surface (e.g. rehearsal, memorisation) and deep (e.g.
elaboration, critical thinking, integrating) learning approaches with
achievement is somewhat equivocal. The use of deep learning ap-
proaches contributes to better achievement (Furnham, Monsen, &
Ahmetoglu, 2009; Lau, Liem, & Nie, 2008), though some studies
(Busato, Prins, Elshout, & Hamaker, 1998; Cassidy & Eachus, 2000) indi-
cated that deep learning does not influence academic achievement, be-
cause working hard and conscientiously is sufficient, regardless of the
type of learning strategy applied. This ambiguity might arise from differ-
ences in learning environments and their demands (e.g. examination
requirements), which determine whether a specific learning style is ef-
fective. Regardless of environmental circumstances, however, substan-
tial research relates the likelihood that people use certain learning
strategies to durable personality differences.

1.1.3. Intellectual engagement

Intellectual engagement is the third engagement dimension we fo-
cused upon in this study. It refers to the extent to which a person en-
gages in intellectual activities (Woo, Harms, & Kuncel, 2007). A
construct capable of measuring intellectual engagement is need for cog-
nition, which Cacioppo, Petty, and Kao (1984), p. 306) defined as “an
individual's tendency to engage in and enjoy effortful cognitive endeav-
ours.” In an overview of need for cognition research, Cacioppo, Petty,
Feinstein, and Jarvis (1996) showed that this need is modestly correlat-
ed with grade point average in high school. Intellectual engagement
does not only emphasise engagement, but also interest and values
(Woo et al., 2007). Therefore, another useful concept to map intellectual
engagement is academic interest. By academic interest, we meant a de-
sire to gain academic knowledge in general, regardless of the field, and
conduct research. To pursue a university education, in which students
are exposed to academic knowledge, students should be interested in
obtaining academic knowledge in their focal field, because interest is a
powerful predictor of learning outcomes (Ainley, Hidi, & Berndorff,
2002). Feist (2012) showed that a students' level of academic interest
is influenced by need for cognition, such that students with high levels
of need for cognition likely were more interested in gaining academic
knowledge than were low need for cognition students.

1.1.4. Self-efficacy

Self-efficacy is a strong predictor of study success in higher educa-
tion and consistently was a main predictor in meta-analyses of study
success (Richardson et al., 2012; Robbins et al., 2004). Academic self-ef-
ficacy is the confidence a student has that he or she will be able to attain
specific academic goals or successfully perform certain academic behav-
iours. Due to its proven connection to student success in higher educa-
tion, and since our study focuses on the transition to higher education,
we included two measures of self-efficacy in our analyses. One of
these was self-efficacy in exerting the necessary effort that is needed
to succeed in university-level studies, e.g. being confident that one can
manage to study at a regular basis and attend class even when the
class is perceived as boring. This type of self-efficacy could be
categorised within behavioural engagement. The second one, related
to intellectual engagement, was self-efficacy in understanding difficult
content, e.g. being confident that one can follow a lecture on a difficult
concept and understand difficult passages in a study book.

1.2. Outcomes in university: achievement and academic adjustment

1.2.1. Achievement

In this study we looked at students' grade point average (GPA) and
the number of credits they had attained (ECTS) in the first semester of
the first year of their university studies. Previous research showed that
first-year results are valid predictors of student success throughout
higher education. For example, Kahn and Nauta (2001) found that
first-semester GPA was the primary predictor of persistence to the
sophomore year, Allen and Robbins (2007) found that first-year GPA

was a strong predictor of major persistence, and Pascarella and
Terenzini's (2005) review emphasised the crucial role of first-year col-
lege GPA in predicting educational attainment and persistence.

1.2.2. Academic adjustment

Next to achievement in university, we also investigated how the
profiles differed regarding academic adjustment. A student's level of ad-
justment to the new environment is an effective measure of how well a
student has transitioned to university, since adjustment refers to how
well a person can cope with the demands of a new situation. Academic
adjustment then refers to the ability to cope with the academic de-
mands of the university environment (Baker & Siryk, 1989), which de-
pends on four separate aspects: motivation to learn and having clear
academic goals; applying oneself to academic work; exerting effort to
meet academic demands; and being satisfied with the academic envi-
ronment (Baker & Siryk, 1984). Prior literature consistently showed
the importance of academic adjustment in predicting performance
(Kamphorst, Hofman, Jansen, & Terlouw, 2012; McKenzie &
Schweitzer, 2001; Prins, 1997; Rienties, Beausaert, Grohnert,
Niemantsverdriet, & Kommers, 2012) and persistence (Kennedy,
Sheckley, & Kehrhahn, 2000) in higher education. In this study, we fo-
cused only on academic adjustment and not on social or personal-emo-
tional adjustment, because previous research consistently showed that
academic adjustment has the most influence on academic achievement
(Bailey & Phillips, 2016; Rienties et al., 2012). Moreover, academic ad-
justment explained variance in achievement beyond high school GPA,
traditionally the most important predictor of university achievement
(McKenzie & Schweitzer, 2001). This makes academic adjustment an
important concept to emphasise when investigating study success,
and specifically the transition from secondary to university education.

1.3. Research questions

This study sought to identify meaningful groups of secondary school
students who shared the same characteristics on the dimensions of en-
gagement - behavioural, cognitive, and intellectual - and to determine
how these groups differed in academic adjustment and achievement
in university. Through this profiling, insight is gained into individual dif-
ferences in engagement and into how the different combinations of the
three dimensions of engagement in high school would predict success
in university. Our research thus was guided by two main questions:

1) Which student profiles emerge in the last grade of secondary school
from the indicators of behavioural, cognitive, and intellectual
engagement?

2) How do these groups differ one year later in their academic adjust-
ment and achievement in university?

Fig. 1 provides an overview of the design of the study.

Indicator variables G12
pre-university education

Outcome variables

Behavioural engagement
gag year 1 university

- Behavioural engagement
- Self-efficacy: effort

Engagement Achievement
= -GPA
Cognitive engagement profiles L gCTS
- Surface learning G172 pre- >
= Deep learltji}'lg university Academic adjustment
- Metacognition . education - Motivation
- Self-regulated learning B
- Application

- Performance

Intellectual engagement .
238 - Environment

- Need for cognition
- Academic interest
- Self-efficacy: understanding

Fig. 1. Design of the study.
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2. Method
2.1. Sample

The sample that was used to answer the first research question
consisted of 669 grade 12 pre-university students from 11 schools in
the Netherlands. They filled out the questionnaires in 2014. Girls were
overrepresented (56%), reflecting the trend by which more girls than
boys attend the highest levels of secondary education (Coenen, Meng,
& Van der Velden, 2011). In the Netherlands, students choose in grade
10 whether they wish to take courses in science or social sciences and
humanities, in addition to obligatory subjects such as Dutch, mathemat-
ics, and English. The science track was pursued by 57% of the students in
our sample, whereas 43% planned to graduate from high school in social
sciences and humanities. At the end of the questionnaires students were
asked if they were willing to provide their e-mail address, so that they
could be contacted one year later for follow-up research. 263 students
wrote down their e-mail address and received an e-mail in 2015 that
asked them to fill out an online questionnaire on their current activities
and, if they indicated they were attending university, on their achieve-
ment and academic adjustment. 127 (48%) completed this question-
naire and 90 (71%) of those 127 were studying at a university. The
responses of these 90 students were used for the analysis of the second
research question, the relationship between the engagement profiles
and achievement and adjustment in university. In this second sample,
females were overrepresented (69%), as were students who had pur-
sued the science track in high school (67%).

2.2. Measures

2.2.1. Indicator variables

The indicator variables we used to classify the students were factors
belonging to the three dimensions of engagement: two behavioural en-
gagement measures (behavioural engagement and self-efficacy in ef-
fort), four cognitive engagement measures (surface learning, deep
learning, metacognition, and self-regulated learning), and three intel-
lectual engagement measures (need for cognition, academic interest,
and self-efficacy in understanding). Table 1 provides an overview of
the variables, including their measurement information and sample
items.

2.2.1.1. Behavioural engagement. The items that were used to measure
behavioural engagement were based on existing instruments that mea-
sured engagement, such as the Student Engagement Instrument
(Appleton, Christenson, Kim, & Reschly, 2006) and the Student Engage-
ment in Schools Questionnaire (Hart, Stewart, & Jimerson, 2011). To de-
velop a reliable measure, we proceeded through three steps. First, we
chose useful items referring to attendance (e.g. ‘I skip classes’ (re-
verse-coded)) and ‘basic’ effort (e.g. ‘I pay attention in class’) and trans-
lated them into Dutch with a back-translation procedure, resulting in an

Table 1
Factors for the indicator variables.

initial version of the scale. Second, we tested this initial version with a
small number of students in upper-grade pre-university classes. Third,
we conducted analyses to eliminate any redundant items and establish
the psychometric qualities of the instrument. Students responded on a
five-point Likert-scale (1 = “does not describe me at all”; 5 = “de-
scribes me very well”). The final version of the scale consisted of eight
items and had a reliability of o = 0.86.

2.2.1.2. Cognitive engagement. The four learning strategies were mea-
sured with Part B of the Motivated Strategies for Learning Questionnaire
(MSLQ) (Pintrich, Smith, Garcia, & McKeachie, 1991). We made some
slight adaptations to the MSLQ: instead of referring to a specific subject,
we rephrased the statements to refer to students' general habits of
studying, regardless of the subject. The reasoning behind this was that
we were interested in students' general strategy use, regardless of
how interested they were in a subject, as in university studies they
would also encounter classes that may and may not interest them. Fol-
lowing Vrugt and Oort (2008), we used the MSLQ rehearsal subscale to
form the surface learning strategy and the elaboration, organization,
and critical thinking subscales to form the deep learning strategy. The
metacognitive learning strategy consisted of the metacognitive self-reg-
ulation subscale from the MSLQ. Self-regulated learning consisted of the
time/study environmental management and effort regulation subscales.
The internal consistency scores ranged from 0.60 to 0.80.

2.2.1.3. Intellectual engagement. Need for cognition was measured with
18 items from the efficient version of the Need for Cognition scale by
Cacioppo et al. (1984). It consists of one factor and has good internal
consistency (Sadowski, 1993); we found o = 0.86. The extent to
which a student has academic interest (regardless of the domain, so
not only natural sciences but also social sciences and humanities) was
measured by 17 items, based on the Scientific Attitude Inventory II
(SAIII; Moore & Foy, 1997). The same three development stages were
followed as for the behavioural engagement measure. Students
responded on a five-point Likert-scale (1 = “completely disagree”;
5 = “completely agree”). Academic interest was internally consistent
(o =0.92).

2.2.1.4. Self-efficacy. To measure self-efficacy, we used items from the
College Academic Self-Efficacy Scale (CASES; Owen & Froman, 1988).
This questionnaire contains typical behaviours that students need to
demonstrate at university. The respondents rated, on a five-point Likert
scale, how confident they were that they could perform these behav-
iours. Three items from the original questionnaire were dropped be-
cause they were not appropriate for the current situation at Dutch
universities. Previous research has reported good internal consistency
(Olani, 2009; Owen & Froman, 1988), and we found o = 0.88. In addi-
tion to the overall factor, the factor analysis in SPSS distinguished three
separate factors of college self-efficacy: confidence in putting in the nec-
essary effort (e.g. attending class even when you find the topic boring,

Factor Sample item Number of items Scalerange  Cronbach's alpha
Behavioural engagement

Behavioural engagement [ actively participate in class. 8 1-5 0.86
Self-efficacy: effort Always attending lectures, even if you think they are boring. 4 1-5 0.73
Cognitive engagement

Surface learning strategy I make lists of important items and memorize the lists. 4 1-7 0.60
Deep learning strategy Whenever I read or hear an assertion in class, I think about possible alternatives. 15 1-7 0.80
Metacognitive learning strategy If I get confused taking notes in class, [ make sure [ sort it out afterwards. 12 1-7 0.71
Self-regulated learning [ usually study in a place where I can concentrate on my course work. 12 1-7 0.76
Intellectual engagement

Need for cognition I would prefer simple to complex problems (reverse coded). 18 1-5 0.86
Academic interest I like the idea of gaining academic knowledge in the field of my interest. 17 1-5 0.92
Self-efficacy: understanding Understanding a lecture on a difficult topic. 8 1-5 0.85
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o = 0.73), confidence in behaviours associated with understanding dif-
ficult content (o« = 0.85), and confidence in social skills typical of uni-
versity life (e.g. making new friends, attending social activities, o =
0.66). We used the first measure, self-efficacy in effort, as an addition
to the behavioural engagement measure, and the second one, self-effi-
cacy in understanding, as an addition to intellectual engagement. We
did not use social self-efficacy, because that was outside the scope of
this study.

2.2.2. Background variables

We investigated how the profiles related to gender, choosing a sci-
ence or social sciences/humanities track, high school GPA and whether
students planned to attend university after graduation from high school.
High school GPA at the moment of research participation was provided
by the administrative boards of 9 of the 11 participating schools, such
that we had 546 students' GPAs. The Dutch grade point system ranges
from 1 to 10, where grades above 5.5 are satisfactory and grades
above 8 are good.

2.2.3. Academic adjustment and achievement in university

To answer our second research question about how the latent pro-
files related to measures of university success, we investigated how la-
tent class membership linked to academic adjustment and
achievement of the same students one year later. An overview of
these outcomes is available in Table 2.

We measured students' academic adjustment with the academic ad-
justment subscale of the Student Adaptation to College Questionnaire
(SACQ) by Baker and Siryk (1984). This scale consists of 24 questions
that involve coping with the academic demands of the university expe-
rience. Baker and Siryk (1984) distinguished between four facets of ac-
ademic adjustment: motivation, which refers to students' attitudes
toward academic goals and the academic work they have to do; applica-
tion, which refers to how well students apply themselves to their aca-
demic work; performance, which concerns the effectiveness or
sufficiency of students' academic efforts; and environment, which is
about how satisfied students are with the academic environment. In
line with Baker and Siryk's internal consistency measures for the scale,
which ranged from ac = 0.82 to 0.87, the alpha of our scale was 0.86. Re-
liability of the four subscales ranged from 0.70 to 0.81.

2.3. Procedure

Secondary school data was gathered in 2014. After obtaining in-
formed consent from the students’ parents, the participating students
were asked by the researcher or a teacher instructed by the researcher
to fill out three questionnaires (need for cognition, engagement, and
learning strategies; college self-efficacy and academic interest; and
study choice process (not used in this study)). The questionnaires

were all paper-and-pencil tests, and students completed them at the be-
ginning of two separate classes, in order to prevent fatigue. Overall, it
took the students about an hour to complete all questionnaires. Univer-
sity data was gathered in 2015 through an online questionnaire. Partic-
ipants gave consent to use their data and to merge their results with the
data gathered in high school one year earlier.

24. Statistical analyses

To identify the optimal number of latent groups that could be iden-
tified in the data from the continuous indicator variables, we conducted
a latent profile analysis (LPA) using Mplus 7. Because the scales of the
indicator variables had different ranges, we standardised the scores.
We fitted models varying from a two- to six-class solution. We used sev-
eral fit statistics to determine which model fit the data best: Akaike's in-
formation criterion (AIC; Akaike, 1987), Bayesian information criterion
(BIC; Schwartz, 1978), adjusted BIC (ABIC), Vuong-Lo-Mendell-Rubin
likelihood ratio test (VLMRT; Vuong, 1989), and the entropy statistic.
For the AIC, BIC, and ABIC, lower values are proof of a better fitting
model (Flaherty & Kiff, 2012). The VLMRT compares models for k and
k -1 classes. If the ratio test results in a significant p-value, the k class
model is a better fit than the k - 1 class model (Tofighi & Enders,
2008). Higher entropy indicates less classification error (Collins &
Lanza, 2010). As has been discussed widely though (e.g. Marsh,
Lidtke, Trautwein, & Morin, 2009; Pastor, Barron, Miller, & Davis,
2007), fit statistics do not tell the whole story and should not be follow-
ed blindly. Therefore, we also determined whether the classes in a k-
class solution were interpretable and meaningful, by checking their
face validity and determining the percentage of students in the smallest
class. We thus could confirm that the classes were large enough to be
meaningful and of practical value.

After determining which number of classes fit the data best, we
assigned students to the class for which their probability of membership
was highest. With analyses of variance (ANOVAs) and post hoc compar-
isons (Bonferroni), we investigated differences between the latent clas-
ses on the indicator variables. To investigate whether the latent classes
differed regarding achievement and adjustment in university we per-
formed ANCOVAEs, so that we could control for differences due to age,
gender, and coursework in secondary school (science vs. social sci-
ences/humanities).

3. Results
3.1. Fit statistics
Table 3 shows the goodness-of-fit measures that we used to deter-

mine the number of classes that provided the best fit for our data. Con-
sidering the significant p-value of the VLMRT, the entropy value, and the

Table 2
Outcomes.
Factor Measurement information or sample item Number of Scale Cronbach's
items range  alpha
Achievement
GPA Average self-reported grade attained at courses in the first semester of university. NA 1-10 NA
ECTS Self-report number of credits attained in the first semester of university. Since not all degrees had the same number of NA 1-5 NA
credits that could be earned, this measure had a scale from 1 (none of the credits that could be attained) to 5 (all of the
credits that could be attained so far).
Academic adjustment
Overall academic 24 1-5 0.86
adjustment
Motivation I enjoy academic work. 6 1-5 0.71
Application I keep up-to-date with academic work. 4 1-5 0.70
Performance I find academic work difficult. 9 1-5 0.73
Environment I am satisfied with the programme of courses. 5 1-5 0.81
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Table 3

Model fit indices.
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Model Number of free parameters AIC BIC Adjusted BIC VLMRT p-value Entropy Percentage of students in smallest class
2-Class 28 13,647.87 13,773.65 13,684.75 <0.01 0.77 40

3-Class 38 13,294.68 13,465.39 13,344.73 <0.01 0.79 23

4-Class 48 13,056.31 13,271.93 13,119.53 0.08 0.78 9

5-Class 58 12,850.85 13,111.40 12,927.25 0.02 0.78 7

6-Class 68 12,726.07 13,031.55 12,815.64 0.76 0.79 6

substantial drop in the ABIC from the four- to the five-class solution, we
determined that the five-class solution offers the best fit. Across the five
groups identified by the LPA, we found that they differed in meaningful
ways and were sufficiently large to have practical value (>5%). On the
basis of both the interpretability of the classes and the model fit indices,
we thus chose a five-class solution.

3.2. Descriptions of the five profiles, based on the engagement dimensions

The names of the profiles reflected their most striking characteris-
tics, e.g. the class with very low intellectual engagement scores was
named ‘intellectually highly disengaged’. Fig. 2 shows the standardised
scores on the indicator variables for each profile. Table 4 offers an over-
view of some background characteristics of these latent profiles.

The smallest latent profile (n = 48; 7.3%), scored relatively very low
on all intellectual engagement indicators, even approaching the —2 SD
point, which is why we referred to this group as intellectually highly
disengaged. Their behavioural and cognitive engagement was well
below average. In terms of their background characteristics, the intellec-
tually disengaged learners had a relatively low high school GPA, and fe-
male and social sciences and humanities students were
overrepresented.

The second smallest class (n =93; 14.2%) consisted of students who
scored about 1 SD below average on most behavioural and cognitive en-
gagement factors. In contrast to the first group, however, these students
had average intellectual engagement, which is why we called this group
behaviourally and cognitively disengaged. This group had a relatively

1.50
1.00
0.50
0.00 i I. I =
-0.50 II ‘I
-1.00
-1.50
-2.00
Intellectually highly Behaviourally and
disengaged cognitively
disengaged
mbeh. eng. ms-e effort mmeta mdeep

surface

low high school GPA and had the highest percentage of male students
(68.8%, while the percentage of male students in the total sample was
43.9). The percentage of science students did not differ from the per-
centage in the total sample.

The largest latent class (n = 237; 36.1%) scored around the average
on most factors, hence we referred to them as overall average engaged.
Their behavioural and cognitive engagement was higher than their in-
tellectual engagement. Female and social sciences and humanities stu-
dents were somewhat overrepresented. The average engaged learners
had an average high school GPA.

The fourth class (n = 141; 21.5%) scored average on most behav-
ioural and cognitive engagement factors and the highest of all groups
on intellectual engagement: thus we referred to this group as intellectu-
ally engaged. Their scores for behavioural engagement, surface learning
and self-regulated learning were a bit below average. Male students and
students pursuing the science track were overrepresented in this group.
Their high school GPA did not differ much from the overall average GPA.

The last group consisted of one fifth of all grade 12 students (n =
137; 20.9%). These students had the highest scores on behavioural and
cognitive engagement, and the second highest on intellectual engage-
ment, which is why we called this group overall highly engaged. Female
students were overrepresented in this class, but there was no notable
difference from the total sample regarding study track. The highly en-
gaged learners had the highest high school GPA of all groups.

Whereas 68.6% of the students in the total sample indicated they
were planning to attend university after graduating from pre-universi-
ty, notably less intellectually highly disengaged learners did so (34.2%)

Overall average Intellectually engaged Overall highly
engaged

engaged

self-reg mnfc minterest ms-e underst

Fig. 2. Standardised scores on the indicator variables per latent profile. Notes: beh eng = behavioural engagement; s-e effort = self-efficacy in effort; meta = metacognition; deep = deep
learning; surface = surface learning; self-reg = self-regulated learning; nfc = need for cognition; interest = academic interest; s-e underst = self-efficacy in understanding.
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Table 4
Background characteristics of the latent profiles.

Characteristic Total Intellectually highly Behaviourally and Overall average Intellectually Overall highly
sample disengaged cognitively disengaged engaged engaged engaged

% of students (number) 100 (656) 7.3 (48) 14.2 (93) 36.1(237) 21.5(141) 20.9 (137)

% male (vs. female) 439 313 68.8 371 54.6 321

% science (vs. social sciences & humanities) 574 40.0 574 53.8 67.3 583

Average GPA 6.68 6.55 6.53 6.70 6.60 6.89

% of students planning to attend university 68.6 34.2 67.5 60.7 81.9 80.3

and more intellectually engaged, and overall highly engaged learners
did so (81.9 and 80.3%).

Bonferroni post hoc comparisons showed that all classes differed
significantly (p < 0.01) from one another in their surface learning and
self-regulated learning (Table 5). On the other variables, varying pairs
of classes had comparable scores. As can be derived from the R-square
values in the last column of Table 5, substantial variance in the indicator
variables could be explained by class membership. The largest effects of
class membership appeared in the academic interest (R?> = 0.60), sur-
face learning (R?> = 0.45), and metacognition (R* = 0.44) measures.

3.3. Relationships between latent profiles and university success

To determine whether and how the profiles related to university
success, we compared them on grade point average (GPA) and number
of attained credits (ECTS) in the first semester of the first year of univer-
sity and on four measures of academic adjustment (see Table 6, Fig. 3).

The results of the ANCOVA - we accounted for the effects of age, gender,
and coursework in secondary school (science vs. social sciences/human-
ities) — showed that the profiles differed significantly in the number of
attained credits, F(4, 67) = 2.83, p = 0.03: intellectually highly disen-
gaged students had earned significantly less credits than intellectually
engaged and overall highly engaged students. The profiles also differed
in overall academic adjustment, F(4, 73) = 335, p = 0.01:
behaviourally and cognitively disengaged learners were significantly
less academically adjusted than overall highly engaged learners.
Looking into the specific dimensions of academic adjustment, we saw
significant differences between the profiles on performance, F(4,
73) = 5.14, p < 0.01: intellectually highly disengaged learners and
behaviourally and cognitively disengaged learners scored significantly
lower than overall highly engaged learners, which means that the latter
had less problems in exerting academic efforts that were sufficient and
efficient than the former two groups. Although the groups' average
GPAs varied from 6.40 for the intellectually highly disengaged and

Table 5
Mean scores on indicator variables per latent profile and post hoc comparisons.
Indicator Variable Total sample Intellectually highly ~ Behaviourally and Overall average Intellectually  Overall highly p F R?
mean (SD) disengaged cognitively disengaged engaged engaged engaged
Behavioural engagement
Behavioural engagement 3.66 (0.73) 3.50a 2.73b 3.85¢ 3.50a 4.23d <0.01 101.53 041
Self-efficacy: effort 3.73 (0.70) 3.27a 3.29a 3.68b 3.75b 4.24c <0.01 3528 0.19
Cognitive engagement
Surface learning strategy 4.60 (0.97) 4.48a 3.56b 4.85¢ 4.08d 5.50e <0.01 117.22 045
Deep learning strategy 4.48 (0.72) 3.76a 3.76a 4.48b 4.55b 5.17¢ <0.01 104.37 042
Metacognitive learning 4.82 (0.68) 4.32a 4.04b 4.87c 4.80c 5.48d <0.01 11458 044
strategy
Self-regulated learning 4.57 (0.76) 4.03a 3.57b 4.80c 4.38d 5.31e <0.01 171.92 0.40
Intellectual engagement
Need for cognition 3.55(0.48) 2.76a 3.33b 3.42b 3.90c 3.80c <0.01 10745 042
Academic interest 3.56 (0.70) 2.21a 3.46b 3.23c 4.14d 4.03d <0.01 223.06 0.60
Self-efficacy: 3.82 (0.49) 3.21a 3.69b 3.72b 3.94c 4.15d <0.01 4332 023
understanding
Note: Within-row means with the same letters did not differ significantly from each other (p > 0.05).
Table 6
Achievement and academic adjustment in university, per latent profile.
University Total sample Intellectually highly Behaviourally and Overall average Intellectually Overall highly p F 7
outcomes mean (SD) disengaged (5.6%) cognitively disengaged (7.8%) engaged (33.3%) engaged (35.6%)  engaged (17.8%)
Achievement
GPA 7.17 (1.00) 6.40 6.86 7.27 7.10 7.53 021 151 0.08
ECTS 4.63 (0.79) 3.50 4.67 461 471 4.85 0.03 283 0.14
Academic adjustment
Overall academic  3.69 (0.43) 3.40 3.27 3.71 3.69 3.92 0.01 335 0.14
adjustment
Motivation 4.07 (0.51) 4.10 3.79 4.02 4.10 421 028 129 0.07
Application 3.52 (0.85) 3.00 2.86 3.66 341 3.90 0.14 1.81 0.09
Performance 3.34(0.54) 2.80 2.86 341 332 3.64 <0.01 5.14 022
Environment 3.96 (0.54) 3.88 3.66 3.89 4.03 411 034 1.14 0.06

Note: In the analyses is corrected for the effects of the covariates age, gender, and coursework in secondary school (science vs. social sciences/humanities). Significant differences between
latent profiles: ECTS: intellectually highly disengaged < intellectually engaged, overall highly engaged; overall academic adjustment: behaviourally and cognitively disengaged < overall
highly engaged; performance: intellectually highly disengaged, behaviourally and cognitively disengaged < overall highly engaged (p > 0.05).
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Fig. 3. Students' standardised scores on achievement and academic adjustment in university, per latent profile.

7.53 for the overall highly engaged, this difference was not significant.
The adjustment dimensions motivation (i.e. motivation to do academic
work), application (i.e. applying yourself to academic work in universi-
ty), and environment (i.e. satisfaction with the academic environment
at university) also did not show significant differences between the pro-
files. The amount of variance in achievement and academic adjustment
explained by profile membership was quite small. The adjustment di-
mension performance was affected most by class membership (1 =
0.22).

4. Discussion
4.1. Discussion of the main findings

For this study, we were interested in knowing whether students’
characteristics in secondary school would affect their success in univer-
sity. We used LPA to identify five groups of grade 12 pre-university stu-
dents who shared the same characteristics on three dimensions of
engagement: behavioural, cognitive, and intellectual engagement. One
year later, we investigated how group membership related to academic
adjustment and achievement in the first semester of university.

One group, the overall highly engaged learners (21%), scored high on
all measures of engagement in secondary school and had the highest
achievement and academic adjustment in university. Being engaged
behaviourally, cognitively, and intellectually during high school thus in
general seemed to lead to a successful transition to university education.

The largest group, the overall average engaged students (36%), scored
average on behavioural and cognitive engagement, but below average on
intellectual engagement. In other words, although these students worked
hard (behavioural engagement) and were able to use learning strategies
(cognitive engagement), their attractiveness to intellectual activities
was somewhat low (intellectual engagement). These students' achieve-
ment and academic adjustment in university was average.

The intellectually highly disengaged students (7%) were the second
group that showed lower intellectual engagement than behavioural
and cognitive engagement. Their behavioural and cognitive engage-
ment was below average and their intellectual engagement was very
much below average. These students had the lowest GPA and ECTS in

university. Their adjustment, most notably regarding application (i.e.
applying themselves to their academic work) and performance (i.e.
exerting academic efforts that are sufficient and efficient), was below
average. Interestingly, this group had the highest percentage of second-
ary school students who indicated in grade 12 that they did not intend
to go to university, so maybe they had a good level of self-knowledge
that made them realize university would be an environment that re-
quired a certain level of intellectual engagement as well as behavioural
and cognitive commitment which did not match their characteristics.
The behaviourally and cognitively disengaged students (14%) and
the intellectually engaged students (22%) were perhaps the most inter-
esting. These students earned average respectively high scores on need
for cognition and academic interest but this did not translate into a same
level of behavioural and mental effort. Likewise, their confidence in
being able to put in the necessary amount of effort to succeed at univer-
sity was substantially lower than their confidence that they could un-
derstand university-level content - as opposed to the other three
groups who had more faith in their effort than in their intellectual capa-
bility. Interestingly, even their scores on deep learning and self-regulat-
ed learning fell behind their intellectual engagement scores, while
Evans, Kirby, and Fabrigar (2003) showed that these two learning strat-
egies are associated with intellectual engagement, and Von Stumm and
Furnham (2012) found a positive relationship between measures of cu-
riosity and deep learning, and a negative one with surface learning. This
finding in that the association between meaningful learning strategies
and intellectual engagement was not strong for every profile also
showed the added value of the person-centered research approach.
Nonetheless, the fact that these two groups, as opposed to the other
three groups, had higher scores on deep learning than on surface learn-
ing was in line with this previously established association in variable-
centered research. The question is how this difference between the
level of intellectual engagement on the one hand and behavioural and
cognitive engagement on the other hand can be explained. One expla-
nation may be that the intellectual engagement indicators can be seen
as motivational constructs, whereas the behavioural and cognitive en-
gagement indicators such as effort and actively applying learning strat-
egies emphasise actual behaviour. Being motivated and being
behaviourally engaged are not the same. Appleton et al. (2006) also
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referred to this distinction by emphasizing that motivation (or in this
case need for cognition, academic interest, and being confident in your
ability to understand difficult learning content) is a necessary, but not
sufficient condition for engagement: “One can be motivated, but not ac-
tively engage in a task” (p. 428). Following this line of thought, one can-
not assume that students high in intellectual engagement automatically
are behaviourally engaged students, even though at first sight they may
seem excellent students because they may talk about academic topics
that interest them or show that they enjoy cognitive endeavours such
as solving difficult problems. Another explanation for the contrast be-
tween behavioural and cognitive engagement and intellectual engage-
ment could be that these students are, although motivated for
intellectual work, not motivated in school work and hence do not trans-
fer their curiosity and interest to the school context. When looking at
the intellectually engaged students, who even outperform the overall
highly engaged students on the indicators of intellectual engagement,
these may be students who are not being challenged sufficiently in
school and consequently have become bored and disengaged in class.
An important task for secondary school teachers is to try to ignite these
students' curiosity, interest, and self-estimated capability of understand-
ing difficult subject matter in such a way that their actual effort in school
work will rise. This is important, because these students may be at risk of
underachieving and this study showed that these students may experi-
ence a difficult transition to university: the academic adjustment scores
of the behaviourally and cognitively disengaged students were lowest of
all groups on almost all indicators — even lower than the scores of the in-
tellectually highly disengaged students (the students who were disen-
gaged overall and showed very low intellectual engagement).

When looking at the background characteristics, one interesting
finding was that the two groups discussed above consisted of signifi-
cantly more male students. Having relatively high intellectual engage-
ment but lower behavioural and cognitive engagement thus seemed
to be a typical male engagement pattern. This is consistent with re-
search that shows that boys put less effort into schoolwork (Fischer,
Schult, & Hell, 2013). Boys' poor effort is a problem that continues to
contribute to the growing gender gap in education. To prepare boys bet-
ter for university and lower their risk of dropping out, strategies that in-
crease their effort to learn should be a central focus. Another interesting
background finding was that students pursuing a science track in high
school could be found more often in the group of intellectually engaged
students, whereas social sciences and humanities students were over-
represented in the intellectually highly disengaged group. As graph 2
showed, these two groups were at the opposite ends of the spectrum
of intellectual engagement indicators, so science students seemed to
have a higher need for cognition, more academic interest, and more
confidence in their capability to understand difficult content than social
sciences and humanities students. First of all, this could be self-selec-
tion. In grade 10, students chose their track. Those students who were
not particularly intrinsically intellectually engaged may have opted for
social sciences/humanities because according to a widespread stereo-
type in the Netherlands this high school track would be less challenging
(Groot, 2016). However, it could also be the case that students' intellectu-
al engagement was being aroused more in science subjects than in social
sciences/humanities subjects, for example because in the former subjects
teachers more often apply enquiry-based learning (Anderson, 2002).

To conclude, among groups of students, it is reasonable to distin-
guish between intellectual engagement on the one hand and school-re-
lated behavioural and cognitive engagement on the other hand. That is,
our person-centered analysis clearly showed that the students with
high need for cognition and academic interest were not necessarily
the same students who also put in the necessary effort in their school
work and adopted useful learning strategies, even though variable-cen-
tered approaches implied that curiosity related positively to effort
(Chamorro-Premuzic, Furnham, & Ackerman, 2006; Goff & Ackerman,
1992). Identifying this distinction clearly is an important result, because
research indicates that both being curious and putting in effort are

important for academic performance (Von Stumm et al., 2011), a result
that our research also showed, since the overall average engaged and
overall highly engaged had the highest GPA in university and were
most adjusted to their university studies.

4.2. Limitations

An important limitation of this study was that all the measures were
self-reported. Self-reports can cause social desirability biases. Students
also might not be able to rate their own behaviour and cognitions accu-
rately, such as their use of learning strategies. Moreover, the amount of
explained variance in the outcomes in university was rather low.
Adding predictors in future research might increase this amount. It
would, for example, be interesting to add personality traits, as the
meta-analysis of adjustment research by Credé and Niehorster (2012)
showed that these influence academic adjustment. Since these traits
are relatively stable, they can already be measured in secondary educa-
tion. Another limitation is that the number of students who filled out
the follow-up questionnaire in university was relatively low and that fe-
male students were overrepresented in that sample. Moreover, regard-
ing two of the five latent profiles there may have been some response
bias in play: the percentage of university students belonging to the
group of behaviourally and cognitively disengaged students was sub-
stantially smaller than the percentage of grade 12 students belonging
to that group (7.8% in university and 14.2% in grade 12), whereas the
percentage of university students in the profile of intellectually engaged
students was higher than the percentage of grade 12 students belonging
to this profile (35.6% in university and 21.5% in grade 12). Since we have
no achievement data of students who did not respond to the question-
naire at university, we cannot test whether these students were
performing worse than the students who completed the questionnaire.
It seems plausible, however, that students who are more engaged in
their education are more likely to respond to a questionnaire about
how well they are doing in university. As a consequence, it is probable
that the achievement and adjustment differences between university
students in different profiles would have been more pronounced if our
university sample had been more representative. Future longitudinal
research should therefore include a larger sample and a better balance
of response across the five profiles. A last limitation is that this study
took place in the Netherlands, where the secondary education system
is highly differentiated and there is a specific secondary school track
that aims to prepare students for university. Our findings can, nonethe-
less, also be relevant for countries with less differentiated systems, be-
cause regardless whether a student transitions to university from a
comprehensive school or from a more selective type of secondary edu-
cation (such as in the Netherlands), the issue of having to adjust aca-
demically to the new learning environment is present, as well as the
fact that students likely differ in their levels of behavioural, cognitive,
and intellectual engagement in secondary school. Moreover, a world-
wide meta-analysis by Credé and Niehorster (2012) of studies that in-
vestigated academic adjustment showed that GPA in higher education
was strongly related to academic adjustment. This emphasises the glob-
al importance of academic adjustment, and the need to further investi-
gate this construct across countries and education systems. For example,
it would be interesting to replicate the findings of our study in a country
with a comprehensive secondary education system; to investigate wheth-
er the same engagement profiles would be found in secondary education
and whether these profiles would also be related to the number of
attained credits and academic adjustment in higher education.

4.3. Implications for secondary education

If teachers could get a rough view of students’ engagement charac-
teristics during secondary education, appropriate measures can be
taken. With the goal of preparing students for a smooth transition to
university, it is useful to pay attention specifically to behavioural and
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cognitive engagement, since the two groups with relatively lower
scores on these factors had the lowest GPA and adjustment scores in
university. Considering the profiles with relatively low cognitive en-
gagement, these students clearly need to develop and use learning
strategies more effectively to be sufficiently prepared for university. Un-
like the relatively high level of external regulation in secondary educa-
tion, university studies require students to be independent learners
and regulate their own learning processes (Jansen & Suhre, 2010).
This demand in turn requires metacognitive learning strategies and
self-regulated learning strategies, such as planning, monitoring, and
regulating the learning process to regulate the use of time, study envi-
ronment, and effort.

In the group of intellectually highly disengaged students, need for
cognition and academic interest were lowest among all latent classes.
Overall average engaged learners also scored below average on these in-
tellectual engagement indicators. Teachers thus should pay particular
attention to stimulating need for cognition and academic interest in stu-
dents who do not seem to have this inside flame of curiosity burning. A
useful starting activity might be to discuss with students what topics
they find interesting; search for appealing, understandable academic
knowledge related to these topics; then design an enjoyable, challeng-
ing assignment around this.

Looking at the university results of the students in the group of intel-
lectually highly disengaged students, who had the lowest university
GPA and almost 1.5 SD below the average number of attained credits,
and the behaviourally and cognitively disengaged students, it also
seems reasonable for teachers and guidance counsellors to discuss
with students who seem to have low engagement whether university
is the best path. Our data showed that 34% respectively 67.5% of these
students plan to enter university. For these students career guidance
and counselling talks might provide space to explain what factors mat-
ter for a successful start in university, e.g. the adjustment factors of ap-
plication and performance, and that due to the students' current low
engagement in secondary school the chances are high that he or she
might end up struggling with those factors in university. Raising a
student's self-awareness then might be a first step to remediation if
the student is eager to attend university. After that, measures to help
students develop the necessary skills and attitudes might be more
effective.

The two profiles with high intellectual engagement scores but lower
behavioural and cognitive engagement - the behaviourally and cogni-
tively disengaged students and the intellectually engaged students -
need their intellectual engagement to be leveraged to raise their effort
and learning strategy use. These students like to be intellectually en-
gaged, so in that sense they are very suitable for undertaking university
education, but there may be a mismatch between their interests and the
way topics are taught in school, which prevents them from transferring
their intellectual engagement to the school setting. Even better than re-
mediation that tries to re-engage these students would be prevention
efforts. That is, students often enter secondary education enthusiastical-
ly, but their disengagement grows along the way (Kuh, 2007). The cru-
cial question, central to talent development and motivational research,
with massive implications for the future of any society that strives to in-
crease the number of well-prepared university students and highly ed-
ucated employees, thus becomes: How can we prevent talented, curious
students from becoming disengaged from high school?

4.4. Conclusion

In this study, we showed that there are five distinct engagement
profiles of secondary school students. Once in university, students be-
longing to different profiles differ from each other regarding academic
adjustment and the number of earned credits in the first semester.
The characteristics of two of these groups, the intellectually highly dis-
engaged students and the behaviourally and cognitively disengaged
students, are such that these students might be at risk of problems in

university: their average university GPA was relatively low, as well as
their scores on academic adjustment, especially regarding application
and performance. Application, the extent to which students apply
themselves to their academic work, and performance, the effectiveness
or sufficiency of students' academic efforts, relate to behavioural and
cognitive engagement aspects, so it may be useful if these students re-
ceive extra guidance during high school in developing for example
self-regulated learning skills. Moreover, guidance counsellors and
teachers could talk to students who are suspected of low behavioural
and cognitive engagement about the feasibility and suitability of univer-
sity education.

The impact of this study lies therein that based on a person-centered
approach we showed the value of different dimensions of engagement
and showed that a student's specific engagement profile also affects
how well he or she performs in university. Secondary school teachers
could use this information to address specific shortcomings in engage-
ment if these are clearly visible in their students. If this is not the case,
then at least teachers can remind themselves to pay attention to ad-
dressing and increasing students' behavioural, cognitive, and intellectu-
al engagement. This could lower the risk of students facing a difficult
transition or even dropping out in the first year of university.
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