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Abstract Considering the pivotal role of academic adjustment for student success, it is
important to gain insight into how several motivational and behavioural factors affect aca-
demic adjustment and the extent to which academic adjustment influences student success.
This empirical study investigated how intrinsic motivation, academic self-efficacy, self-
regulated study behaviour and satisfaction with the chosen degree programme influenced
academic adjustment in university and how these variables and adjustment affected three
important indicators of student success: grade point average (GPA), attained number of credits
(ECTS) and intention to persist. The sample consisted of 243 first-year university students in
the Netherlands. Structural equation modelling showed that academic adjustment was influ-
enced by intrinsic motivation, self-regulated study behaviour and degree programme satisfac-
tion, which together explained 72% of the variance in adjustment. Motivational and
behavioural variables did not influence GPA and credits directly but through academic
adjustment. Furthermore, only satisfaction with the degree programme predicted intention to
persist. These results point to the importance of academic adjustment in predicting university
GPA and credits and the pivotal role of satisfaction with the degree programme in predicting
intention to persist. Universities could integrate the development of self-regulated study
skills—the biggest contributor to academic adjustment—in the first-year programme. More-
over, looking at the importance of students’ satisfaction with the programme, communication
and collaboration between secondary schools and universities should be enhanced in order to
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help students to choose a university degree programme that matches their abilities, interests
and values.

Keywords Academic adjustment - Achievement - Persistence - Motivation - Self-regulation -
Degree programme satisfaction

Introduction

Drop-out rates in the first year of university are high worldwide. In the Netherlands,
where this study was conducted, 33% of first-year university students do not continue
to the second year of the programme they initially started (Inspectie van het Onderwijs
2016). A smooth transition from secondary school to university increases the chances
of student success, in terms of achievement and persistence (Lowe and Cook 2003;
Rienties et al. 2012). Therefore, it is important for university educators to understand
how to improve this transition for students. An effective measure of how well a student
has transitioned to university is the level of academic adjustment to this new environ-
ment. In this study, we draw on traditional theories of student success [e.g. Tinto
(1993) and Astin (1999)] and earlier research on academic adjustment (Baker and
Siryk 1989) and conceptualise academic adjustment as the ability to have successful
interactions with the new academic environment and to cope with its academic de-
mands. In other words, it revolves around the fit between the student and the university
environment (Ramsay et al. 2007). To make the concept of academic adjustment more
explicit, we follow Baker and Siryk’s (1984) categorisation of four aspects of academic
adjustment, which are 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 environment. Previous research consistently showed that academic
adjustment influences academic achievement (Bailey and Phillips 2016; Rienties et al.
2012).

This study has two goals. First, we aim to determine which motivational and behavioural
variables measured in the first year of university affect students’ academic adjustment and
success, i.e. grade point average (GPA), number of attained study credits [European Credit
Transfer and Accumulation System (ECTS)] and intention to persist after 3 months of study.
An important question here is which variables influence student success, either directly or
indirectly through adjustment. Second, we investigate the magnitude of the influence of
academic adjustment on the three outcome variables. Most research only uses one outcome
measure, even though the specific outcome measure chosen may affect the results. Robbins
et al. (2004) showed, for example, that the impact of predictive factors differs for achievement
and persistence. Moreover, these outcome measures in themselves differ. A student’s GPA
reflects how well a student performs, whereas the number of credits merely shows whether a
student is passing courses. Persistence is yet another distinct measure of success, in that
students with a high GPA and many credits may drop out, whereas students with low GPAs
or few credits may choose to persist. The differences in measures of success makes it important
to include all of them and investigate whether academic adjustment affects them differently.

The motivational and behavioural input variables on which we focus appear in prior
literature as important correlates of student success and academic adjustment in university
and will be discussed below.
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Theoretical framework
Academic adjustment influencing student success

Research on student success in higher education has a rich history. The traditional theories of
Tinto (1993) and Astin (1999) focus on the interaction between the student and the institution,
where Tinto’s theory of student attrition includes academic, social and institutional integration
and goal commitment and Astin’s student development theory revolves around student
involvement, which he defines as the energy that a student devotes to the academic experience
(Astin 1999). The common ground lies therein that a student enters higher education with
certain personal characteristics, e.g. personality, motivation, study skills, which change and
may even be challenged in interaction with the new educational environment. Successful
interaction with this new environment, such as having positive interactions with lecturers and
fellow students and being able to handle the increased complexity and quantity of the learning
content, then determines whether or not a student is satisfied with the first-year experience and
whether he or she obtains good grades, passes his or her courses and persists to the second year
(Astin 1999; Pascarella and Terenzini 2005; Seving and Gizir 2014). Successful interaction
between a first-year student and the academic characteristics and demands of the university
environment can be summarised by the construct of academic adjustment. Prior literature
consistently showed the pivotal role of academic adjustment in predicting achievement
(Aspelmeier et al. 2012; Rienties et al. 2012; Wintre et al. 2011) and persistence (Kennedy
et al. 2000; Kuh et al. 2006) in higher education. Some studies even reported that the effects of
background variables on achievement were indirect, with adjustment as a mediator
(Kamphorst et al. 2012; Petersen et al. 2009). Moreover, academic adjustment explained
variance in achievement beyond secondary school GPA (McKenzie and Schweitzer 2001).
Lowe and Cook (2003) found that 20 to 30% of university students experienced considerable
difficulty adjusting to higher education, leading a significant number to drop out or
underperform. These factors make academic adjustment an important concept when investi-
gating student success.

Correlates of student success and academic adjustment

Because of the aforementioned importance of academic adjustment as a correlate of first-year
success, it is useful to know which variables influence adjustment. Robbins et al. (2004)
emphasised the importance of combining motivational factors and study skills when
explaining academic achievement, and Kennedy et al. (2000) warned against using too narrow
a range of variables. We followed this line of thought to explain adjustment and included
different motivational and behavioural factors in our model to obtain a more integrative view
of adjustment and achievement.

Motivational correlates of success and adjustment

Intrinsic motivation Meta-analyses on academic achievement showed a consistent relation-
ship between motivation and achievement (Richardson et al. 2012; Robbins et al. 2004). Other
studies investigated the link between motivational factors and adjustment. For example, Lynch
(2006) and Petersen et al. (2009) reported a positive link between intrinsic motivation and
adjustment. Baker and Siryk (1984) showed that achievement motivation was correlated with
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academic adjustment. Moreover, Baker (2004) showed that lack of motivation is related to
poorer adjustment to university. Following these findings and the expectation that students
who are intrinsically motivated to study a certain topic will find it easier to adjust to an
educational environment where they get the opportunity to study this topic, we expected
intrinsic motivation to have a direct and an indirect effect on achievement through adjustment.

Academic self-efficacy According to Robbins et al.’s (2004) meta-analysis, academic self-
efficacy is the strongest non-cognitive correlate of GPA. Self-efficacy is a person’s perception
of the ability to perform adequately in a given situation (Bandura 1997). Academic self-
efficacy in the university context thus refers to a student’s confidence that he or she can
perform adequately in the university environment. Besides being an important correlate of
achievement, academic self-efficacy relates to effort and perseverance in learning, self-regu-
lation, less stress in demanding situations and better adjustment to new learning situations
(Chemers et al. 2001). McKenzie and Schweitzer (2001) found that the prediction of GPA
improved by 12% when academic integration and self-efficacy were added to a model with
university entry score as a predictor. De Clercq et al. (2013), who used an inclusive approach
that took into account several predictors, also reported that self-efficacy was one of the most
powerful predictors of GPA at the end of the first year in university. When investigating
persistence as an outcome measure, Kennedy et al. (2000) found no differences in self-efficacy
between students who continued their studies after 1 year and those who did not. Still, there is
some evidence that self-efficacy could affect persistence, because Willcoxson et al. (2011)
found that the opposite of academic self-efficacy, lack of academic confidence, caused students
to give up their studies. Examining the relationship between academic self-efficacy and
adjustment, several studies showed that self-efficacy, or the comparable concept of academic
self-confidence, positively affected adjustment (Chemers et al. 2001; Martin et al. 1999). This
finding can be explained by Bandura’s (1997) self-efficacy theory, which states that people
high in efficacy show more persistence in the face of challenges. The transition from secondary
education to university is such a challenge. Moreover, Aspelmeier et al. (2012), who found that
self-esteem and internal locus of control had a positive effect on first-year students’ academic
adjustment, suggested that academic self-efficacy is an important factor to consider in future
research on adjustment. We thus hypothesised that academic self-efficacy influences achieve-
ment both directly and via adjustment.

Degree programme satisfaction Although models explaining university success included
degree programme satisfaction less often than motivation and self-efficacy, it may be crucial
for predicting persistence (Suhre et al. 2007; Yorke and Longden 2007), especially in the
Netherlands and many other European countries such as Germany and Belgium, where
students entering university immediately start in a specific major. Not being satisfied with
the programme is one of the most important determinants of dropping out (De Buck 2009;
Wartenbergh and Van den Broek 2008). Moreover, satisfaction relates to achievement; Suhre
et al. (2007) showed that students who were more satisfied obtained more credits. We know of
no research that investigates the relationship between degree programme satisfaction and
academic adjustment, but we expect that students who are satisfied can better cope with
academic demands. In the first few weeks of the programme, where students immediately start
with several courses specific to the degree programme they chose, students already get a good
view of what the programme entails and they can judge the extent to which the programme
meets their expectations and the extent to which they are satisfied with the programme.
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Adjustment to the whole first-year experience, which includes among other things
adjusting to a new way of learning, to more independency, and to a faster learning pace,
however, is a process that takes longer. The rationale here is that when students are
satisfied with the programme they chose, the process of adjusting academically may be
easier. On the contrary, students who are having doubts regarding whether this specific
degree programme matches their interests may be preoccupied with the dilemma of
whether or not to proceed with this programme, which may also have a negative effect
on their process of adjusting to university. Their doubts about the programme may even
transfer into doubts about belonging in university altogether. Thus, we expected degree
programme satisfaction to be related to academic adjustment, achievement and
persistence.

Behavioural correlate of success and adjustment

Self-regulated study behaviour Motivation is an important but insufficient condition to
perform well in university. As Robbins et al. (2004) concluded, it is important to include
study skills, along with psychosocial variables, in models predicting achievement. Self-
regulation is a specifically important skill in the university environment, where students
must regulate their own study behaviour. Moreover, students who live independently
may have many personal and social demands that compete with academic demands. At
this point, behaviour regulation becomes crucial. According to Pintrich (2004), behav-
iour regulation is part of self-regulation, referring to individual attempts to control one’s
own behaviour. Important behaviour regulation activities in the academic environment—
or self-regulated study behaviour—are effort regulation, time management and environ-
ment management. Effort regulation refers to the ability to control the allocation and
intensity of effort, with the goal of doing well in a course; time management involves
activities such as making schedules for studying and allocating time for different
activities; and environment management pertains to finding the optimal physical condi-
tions for a learning environment, such as avoiding distractors (e.g. social media
[Jacobsen and Forste 2011]) or people (Pintrich 2004). Effort, time and environment
regulation are among the study skills often connected to achievement (Burlison et al.
2009; Lynch 2006). A meta-analysis of the Motivated Strategies for Learning Question-
naire (MSLQ) even showed that of all learning strategies included in the MSLQ, effort
regulation and time and study environment management had the highest observed
validities for predicting GPA (Credé and Phillips 2011). In addition, Wintre et al.
(2011) reported that first-year students who maintained their secondary school GPA in
the first year of higher education had better time management skills than those whose GPA
would drop and Hurtado et al. (2007) found that students’ time management skills was a
significant predictor of academic adjustment. In contrast with university lecturers’ expec-
tations, first-year students often do not possess the self-regulatory skills that the university
environment demands, because they are accustomed to the structured and supervised
situation in secondary education (Cook and Leckey 1999). This lack of regulatory skill
could cause adjustment problems in university; Abott-Chapman et al. (1992) showed that
students with insufficient study skills were at risk of academic adjustment problems. We
therefore expected self-regulated study behaviour to influence adjustment and
achievement.
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Previous achievement as a predictor of success and adjustment

Much research indicated that past achievement is a predictor of university achievement
(Bowles et al. 2014; McKenzie and Schweitzer 2001; Richardson et al. 2012; Robbins et al.
2004; Suhre et al. 2007). However, it is equivocal whether past achievement (i.e. secondary
school GPA) also influences academic adjustment at university. It seems reasonable to expect
that students with higher scores in secondary education will be better equipped to cope with
academic demands and thus adjust to university more easily (Baker and Siryk 1989;
Kaczmarek et al. 1990). However, Wouters et al. (2011) found no relationship between
achievement in secondary education and academic adjustment in higher education, so we
questioned whether to expect a pathway from secondary school GPA to adjustment in
university.

The conceptual model

Figure 1 presents a schematic representation of the conceptual model of motivational and
behavioural factors influencing academic adjustment and the three measures of student
success. We expected intrinsic motivation, academic self-efficacy, self-regulated study behav-
iour and satisfaction with degree programme choice to relate to academic adjustment, as well
as to the measures of student success, GPA, credits and intention to persist.

Secondary school

GPA
\ 4
Psychological and Student success
behavioural factors outcomes
Intrinsic >
. . L
motivation L.
University GPA
Academic self-
efficacy o Academic N
" adjustment ” University
Self-regulatory credits
study behaviour
D Intention to
egree .
programme persist
satisfaction

Fig. 1 Conceptual model of motivational and behavioural factors impacting academic adjustment and student
success outcomes
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Educational context

There are two characteristics of the Dutch secondary and higher education system that are
relevant in this study. First, in the Netherlands, as in many other European countries, the
secondary school system is differentiated: from grade 7 onwards, students attend a level of
secondary education that matches their capabilities. Pre-university education is the highest of
the three existing levels and graduating from pre-university grants access to a degree pro-
gramme at a research university. For some programmes, additional requirements are at play,
such as specific subject uptake in pre-university education, but in general, the application
process is not as intense as in for example the USA. Second, also quite common in Europe,
students entering university choose the degree programme they major in before they start.

Method
Sample

The total sample was a convenience sample that consisted of 243 first-year university
students from different research-intensive universities in the Netherlands, who completed
the questionnaire approximately 3 months after the start of their programme. Many
different degree programmes were represented in the sample, but a large majority of the
students were pursuing a social sciences degree (77%), e.g. Spatial Sciences, Sociology
and Law, and a smaller number of students were in the humanities (4%) and natural
sciences (19%). Women were overrepresented in this study (60%, as opposed to 53% in
the population of first-year university students in the Netherlands; Sociaal en Cultureel
Planbureau [SCP] 2014). Most students started university after graduating from pre-
university education (82%); 14% came from higher vocational education, and the other
4% had switched from another programme at university. Students’ average age was
19.13 years (SD 1.57), ranging from 17 to 28 years, hence the sample can be seen as a
sample of traditional students. This makes the sample representative, as in the Netherlands
80% of all pre-university students directly continue to university education (Centraal
Bureau voor de Statistieck [CBS] 2016). Furthermore, 24% of students can be classified
as first-generation university students, students of whom neither of their parents had
attended higher education. Among all first-year university students in the Netherlands,
the percentage of first-generation students is 33% (Van den Broek et al. 2014).

Measures

Student success outcomes

GPA Students indicated the average grade they obtained for the courses they had taken in the
first quarter of the study year. In the Dutch education system, grades range from 1 to 10, and a
5.5 or higher is required to pass. The students’ grades in this sample ranged from 4 to 9, with

an average grade of 6.90 (SD = 0.98).

Credits In addition to their GPA, students reported the number of credits they had obtained in
the first quarter of the year.
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Intention to persist We measured students’ intention to persist with one question: ‘Do you
intend to finish this degree programme (i.e. the 3-year university bachelor’s program)?’

Academic adjustment

We measured students’ academic adjustment with the academic adjustment subscale of
the Student Adaptation to College Questionnaire (SACQ) by Baker and Siryk (1984).
This subscale consists of 24 questions that involve coping with the academic demands of
the university experience. In line with Baker and Siryk’s internal consistency measures
for the scale, which range from « = .82 to .87, and with more recent studies who used
the academic adjustment subscale of the SACQ [e.g. Jones et al. (2015) and Rodriguez-
Gonzalez et al. (2012)], the alpha of this scale in our study was good: .85.

Motivational factors

Intrinsic motivation We used a measure of intrinsic motivation specifically focused on the
university environment, i.e. a desire to gain academic knowledge in one’s field of interest and
to conduct research because one finds it inherently interesting or enjoyable (based on Ryan and
Deci 2000). The 13 items were based on the Scientific Attitude Inventory II (SAI II; Moore
and Foy 1997).

Academic self-efficacy To measure academic self-efficacy for the university environ-
ment, we used 16 of the 33 items of the College Academic Self-Efficacy Scale
(CASES; Owen and Froman 1988). Previous research has shown that these items were
sufficient to obtain a reliable measure of academic self-efficacy (Van Rooij et al. 2017).
The 16 items were typical behaviours that students need to demonstrate at university,
such as being able to understand difficult passages in textbooks and attending class
consistently even in a dull course.

Degree programme satisfaction We measured the extent to which the university students
were satisfied with the degree programme they had chosen by averaging the score on two
items: ‘I am satisfied with the programme I chose’ and ‘Looking back, I wish I had chosen a
different degree programme’ (reverse coded).

Behavioural factor: self-regulated study behaviour

The self-regulated study behaviour scale consisted of the effort regulation and the time and
study environment management subscales of Part B of the Motivated Strategies for Learning
Questionnaire (MSLQ) (Pintrich et al. 1993). The effort regulation scale had four items, and
the time and study environment management subscale consisted of eight items. Credé and
Phillips’s (2011) meta-analyses of the MSLQ showed that the scales of time and study
environment management and effort regulation were so strongly correlated that they may
assess the same construct. Correspondingly, the internal consistency of the complete self-
regulated study behaviour scale was good (« = .87). Table 1 summarises measurement
characteristics.
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Table 1 Measurement characteristics of the motivational and behavioural factors

Factor Sample items Number Scale Cronbach’s
of items range alpha

Academic I keep up-to-date with academic work. 24 1-5 .85
adjustment I find academic work difficult. (reverse coded)

Intrinsic I like to gain more academic knowledge in the field of my 13 -5 .88
motivation interest.

Looking for new research-based knowledge is boring.
(reverse coded)

Academic (How confident are you that you can perform this task 16 1-5 74

self-efficacy well?) Understanding difficult passages in textbooks.
Taking well-organised notes during a lecture.

Degree I am satisfied with the programme I chose. 2 1-5 .80
programme Looking back, I wish I had chosen a different degree
satisfaction programme. (reverse coded)

Self-regulated I find it hard to stick to a study schedule. (reverse coded) 12 1-7 .87
study T usually study in a place where I can concentrate on my
behaviour course work.

Previous achievement

We determined academic achievement in secondary school with an item that asked for average
secondary school diploma grade. Scores ranged from 6 (satisfactory) to 9 (very good), with an
average grade of 7.07 (SD = .72).

Procedure

The Ethics Committee of the university had given approval of the study. All participants
received an e-mail invitation to participate in the study. Seventy-one percent of participants
received this e-mail, composed by the researchers, via a coordinator of their programme who
was interested in having the first-year students of his or her programme participate in the study
and the other 29% received the invitation directly from the researchers. This latter group
participated in a previous study a year earlier, when they were still in secondary school, and
had given consent to be contacted again for a follow-up study. The e-mail invitation explained
the research purpose and asked the student to complete an online questionnaire; participation
was voluntary. Incentives were allotted among participants who had completed the question-
naire. The response rate was 52%.

Analyses

Due to 11 students having missing values on multiple variables, we based our structural
equation model tests on 232 first-year university students. We used Mplus, Version 7, to
perform the analyses. First, we inspected the descriptive statistics and correlational matrix to
conclude whether certain variables were significantly and substantially related to each other.
Second, using these results, we decided which variables to include in the first model, based on
the conceptual model with both direct and indirect links from the motivational and behavioural
factors to the student success outcomes. Third, we tested this first model and evaluated its
goodness of fit based on agreed-upon criteria (e.g. Kline 2005). Fourth, if the model fit was
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insufficient, we adapted the model, according to the reported modification indices and
theoretical considerations, after which we tested the new model.

Results
Descriptive results

Table 2 presents the descriptive statistics of all factors used in the model. The mean scores on
all factors, as well as on secondary school and university GPA, were relatively high and the
variances, especially those of academic adjustment and academic self-efficacy, were quite low.
There were no significant differences in factor and outcome means between first-generation
students and continuing generation students. We also did not find any significant differences
between students who came from pre-university, from higher vocational education and from
another university degree programme.

Table 3 shows the correlations between all factors used in the model. The motivational and
behavioural variables had higher correlations with academic adjustment than with the three
measures of student success, with the exception of degree programme satisfaction, which
correlated equally strongly with intention to persist and academic adjustment.

Path analysis

As can be deduced from Fig. 1, our conceptual model consisted of many links, between each
of the motivational and behavioural variables and academic adjustment and each of the student
success outcomes. However, because correlations lower than .25 would likely have resulted in
insignificant links in the model, we excluded the hypothesised pathways between intrinsic
motivation and GPA, ECT and intention to persist, and those between academic self-efficacy
and ECT and intention to persist. We then tested this model in Mplus. Goodness-of-fit statistics
showed that this model had good fit (X* (11) = 14.91, p = .07, X*/df = 1.36, RMSEA = .04
[confidence interval = .00—.08], CFI = .99, TLI = .98, SRMR = .06). However, many of the
pathways were insignificant: secondary school GPA and academic self-efficacy were not

Table 2 Descriptive statistics

Variable M SD Min-Max
Secondary school GPA 7.07 72 6-9
University GPA 6.90 98 4-9
University credits® 442 1.10 1-5
Intention to persist® 4.66 .69 1-
Academic adjustment 3.65 45 2.27-4.78
Intrinsic motivation 3.46 .59 1.67-5
Academic self-efficacy 3.064 42 2.63-4.69
Self-regulated study behaviour 5.09 .96 2.33-7
Degree programme satisfaction 4.23 .70 1.33-5

# Because study programmes differ in the possible number of credits a student can attain in the first half of the
first semester, credits is an ordinal variable ranging from 1 (‘I attained none of the credits that could be attained so
far’) to 5 (‘T attained all of the credits that could be attained so far’)

b Students rated their intention to persist on a five-point scale: 1 = ‘I will quit this programme’, and 5 = ‘I am
determined to finish this programme’
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Table 3 Correlations between the motivational and behavioural factors and student success outcomes

1 2 3 4 5 6 7 8
1. University GPA
2. University credits 59w
3. Intention to persist 22%% 6%
4. Secondary school GPA ARFE 33%x 10
5. Academic adjustment AdEE ATRE 35kE DRk
6. Intrinsic motivation 21% 16* .16* 21%% 28**
7. Academic self-efficacy 34kE 0 20* 15 22%%  55%E - Dk
8. Self-regulated study behaviour — .44**  36** 01 37 1% 10 STk
9. Degree programme satisfaction ~ .27%%  27*%  60** 1] 60%FF  17* 23%F 4%

#p < 05; *p < 01

significantly related to academic adjustment; self-regulated study behaviour and satisfaction
with the choice of degree programme were not significantly related to GPA; secondary school
GPA, self-regulated study behaviour and satisfaction with the programme were not signifi-
cantly related to credits; and academic adjustment was not significantly related to intention to
persist.

These results implied that many links from the motivational and behavioural variables
affected university success outcomes not directly but through adjustment. Therefore, we tested
a second model in which we removed all insignificant pathways from the first model. We
present this model in Fig. 2. This model achieved good fit: X* (19) = 20.55, p = .36, X/
df=1.08, RMSEA = .02 [CI =.00-.06], CFI = .99, TLI = .99, SRMR = .06. All hypothesised
links were significant, except the link from academic self-efficacy to university GPA (3 =.13
(SE = .06), p = .06). Moreover, university GPA and intention to persist were not significantly
related to each other (3 = .12 (SE = .07), p = .12) and neither were self-regulated study
behaviour and intrinsic motivation (3 = .14 (SE = .08), p = .10). The model showed that the
motivational and behavioural variables affected two university success outcomes, GPA and
credits, through academic adjustment. Self-regulated study behaviour (3 = .61), intrinsic
motivation (3 = .14) and satisfaction with the choice of degree programme (3 = .36) had
impacts on academic adjustment. Academic self-efficacy was not significantly related to
university GPA, but did correlate highly with self-regulated study behaviour (3 = .63), thereby
indirectly influencing adjustment and subsequent achievement. In total, 72% of the variance in
academic adjustment was explained by the aforementioned variables. Academic adjustment
influenced both GPA (3 = .38) and the number of attained credits (3 = .50) in university.
Secondary school GPA only had impact on university GPA (3 = .28). Respectively, 29 and
25% of the variance in GPA and credits were explained. The intention to persist was largely
influenced by students’ satisfaction with the degree programme they had chosen (3 = .60).

Discussion

Conclusions and discussion of the main findings

We investigated which motivational and behavioural variables measured in the beginning of
the first year of university affected students’ academic adjustment and success (GPA, credits

and intention to persist) and the influence of academic adjustment in predicting these three
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Fig. 2 Fitted model of motivational and behavioural factors impacting academic adjustment and student success
outcomes. Note: dotted lines represent insignificant pathways

outcomes. Students who were more intrinsically motivated to gain academic knowledge and to
do research, who could effectively regulate their study behaviour and who were more satisfied
with their chosen degree programme had better academic adjustment (i.e. had more successful
interactions with the academic experience and were better able to cope with the academic
demands of the university environment). Furthermore, students with better academic adjust-
ment and who had a higher GPA in secondary education had a higher university GPA. In
addition, better academic adjustment led to more credits in the first half of the first semester of
university. However, whether these students actually intended to persist was a different
question: it depended less on the level of academic adjustment and secondary school GPA
than on their satisfaction with their chosen degree programme. Our results thus confirmed the
importance of academic adjustment as a measure of how successfully the student transitioned
from secondary school to higher education in predicting study results in the first year of
university. In addition, academic adjustment was substantially more important in predicting the
number of attained credits and university GPA than secondary school GPA. Thus, it is again
confirmed that first-year students’ experiences, more specifically how they interact with the
learning environment, have more impact on their success than their previous results (Kuh et al.
2006). Motivational and behavioural factors did not influence GPA and credits directly but
only through academic adjustment. Thus, effectively regulating study behaviour (e.g. main-
taining study schedules, turning off social media when studying), being intrinsically motivated
to gain academic knowledge and being satisfied with chosen degree programme did not
necessarily mean students would achieve high grades and obtain all credits. It did, however,
increase their chances of being well-adjusted (i.e. able to cope with the academic demands of
the new learning environment). Subsequently, this academic adjustment led to a better GPA
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and more credits. Studies that tested the effects of these motivational and behavioural factors as
having only direct effects on achievement may underemphasise the pivotal role of adjustment.

Another important finding was that self-regulated study behaviour exerted the largest
influence on academic adjustment of all measured variables. This means that in order to
experience a smooth transition, it is very important that students are capable of
regulating their study behaviour and less important that they are intrinsically motivated
and satisfied with the degree programme. The high degree of self-regulation that
university demands is one of the largest differences with secondary school; therefore,
students who are good self-regulators will adjust more easily. Another possible expla-
nation is that behavioural factors are more important in explaining adjustment than
motivational ones. In this regard, Astin’s claim about student involvement can be
applied to academic adjustment as well: “It is not so much what the individual thinks
or feels, but what the individual does, how he or she behaves” (Astin 1999, p. 519).
Furthermore, the differences in magnitude of influence on adjustment could be attrib-
utable to smaller differences between students in intrinsic motivation than in self-
regulated study behaviour.

A surprising result was that academic self-efficacy, widely accepted as a very important
correlate of student success (e.g. Robbins et al. 2004), did not affect any of the student success
outcomes of our study, nor did it affect academic adjustment. Its only role in the model was as
an important correlate of self-regulated study behaviour, consistent with previous research
indicating high correlations between self-regulation and self-efficacy (Bouffard-Bouchard
et al. 1991; Fenollar et al. 2007). Again, a possible explanation is that behavioural factors
are more important in influencing adjustment than motivational factors such as self-efficacy
and that the differences between students in self-efficacy were rather small. Two other
explanations are provided by De Clercq et al. (2017), who found a relationship between
self-efficacy and achievement that was less strong than expected in their person-centred study
on first-year achievement. As they explained, global self-efficacy, such as the general measure
of academic self-efficacy that we used in this study, is not as good a predictor as domain-
specific self-efficacy, e.g. self-efficacy in a specific subject or a specific skill, and self-efficacy
beliefs are not good predictors of achievement in new learning contexts, such as the first year
at university (De Clercq et al. 2017). However, we did find that students who were more
confident in their academic skills tended to regulate their effort and manage their study time
and environment more effectively than students lower in self-efficacy. Because self-regulated
study behaviour is very important in university—where instructors provide little control or
structure and more autonomy and responsibility is demanded of students (Pintrich 2004)—
self-efficacy is still an important factor in the transition from secondary to university education
due to its influence on behaviour regulation.

Contrary to our expectation, only one variable influenced students’ intention to persist,
namely, the level of satisfaction with their chosen degree programme. Although this satisfac-
tion also influenced academic adjustment, academic adjustment did not have any influence on
intention to persist. Thus, whether a student planned to continue his or her studies after the first
year was not related to how well the student could cope with the demands of the academic
environment in general, but rather how well he or she fitted within the specific study
programme. The outcome variable, intention to persist, thus measured a different entity than
the outcome variables GPA and credits, which did not directly relate to a specific degree
programme. If we had measured intention to persist as a students’ intention to stay in
university altogether or drop out completely, academic adjustment may have played a role.
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Implications

The results indicated the crucial role of academic adjustment in predicting achievement in university.
Self-regulated study behaviour, satisfaction with degree programme choice and, to a lesser extent,
intrinsic motivation influenced students’ academic adjustment. All these factors can be influenced,
both before and after the transition. For example, secondary education could emphasise the develop-
ment of self-regulated study behaviour. Jansen and Suhre (2010) showed that study skills preparation
in secondary school, regarding time management and learning skills, positively influenced university
students’ study behaviour. We also found a connection between academic self-efficacy and self-
regulated study behaviour (e.g. Bouffard-Bouchard et al. 1991). Schunk and Ermter (2000) stated that
when either of these aspects is low or lacking, the other aspect cannot fully develop, because they
influence each other reciprocally. Therefore, they recommended addressing self-efficacy and self-
regulatory competence together: interventions that teach self-regulation skills should contain compo-
nents that increase students’ confidence in their academic skills (Schunk and Ermter 2000).

University staff should temper their expectations of first-year students’ self-regulation skills.
Previous studies showed that many first-year lecturers believe students already possess these
skills (Cook and Leckey 1999), and therefore, they do not emphasise (further) development of
these skills, even though they are crucial to student success. Paying attention to study skill
development, however, may produce positive effects. Interventions focused on the develop-
ment of academic skills led to gains in academic achievement (Evans and Burck 1992).
Promoting good study behaviour alone may not be sufficient, in that intrinsic motivation also
influenced adjustment. Moreover, many researchers emphasised the importance of combining
study skills factors and motivational factors to boost students’ achievement (Eccles and
Wigfield 2002; Pintrich et al. 1993; Robbins et al. 2004). Of Zepke and Leach’s (2010) ten
proposed actions to enhance higher education students’ engagement, the first two focus on
increasing motivation: enhancing students’ self-belief and enabling students to work autono-
mously, enjoy learning relationships with others and feel they are able to reach their own goals.
These actions could be a meaningful starting point to increase motivation.

Whereas self-regulation skills and motivation can be positively influenced when the student
already is in university, this is to a lesser extent the case with students’ satisfaction with their
chosen programme. There is not much that can be done when the student has simply chosen a
programme that is not what he or she expected it to be and thus does not match his or her
abilities, interests and values. Switching programmes then is a good solution. Because of this
large influence we found of satisfaction with the programme on persistence [which is in line
with a study by Jansen and Suhre (2010)], it is worthwhile to help prospective students make a
good programme choice. Both secondary schools and universities play important roles in this
regard. Secondary schools could provide students with the opportunity to get to know the
programmes in which they are interested—for example, by having them write a comparative
essay of three study programmes, which would encourage them to go in depth to investigate
the study programmes and the extent to which they fit the students’ individual strengths,
interests, values and learner characteristics. Universities could provide information for pro-
spective students in such a way that their expectations of a programme will be realistic.
Information should be transparent about crucial characteristics of the study, such as the
curriculum, the degree of difficulty, the level of guidance and availability of staff, the available
facilities of the university and so on. Last, since both universities and secondary schools are
important parties in the transition, it would be beneficial if they would communicate and
collaborate more.
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Limitations and directions for future research

A first limitation of the current study was that we only accounted for academic adjustment, not for
other types of adjustment. Although it is the most consistent correlate of achievement compared with
other types (Rienties et al. 2012), measuring social, personal-emotional and institutional adjustment
in addition could be valuable. Second, there were some limitations regarding the sample: it was a
convenience sample that consisted of students from several universities and degree programmes
without taking these differences into account. Although interesting for future research, investigating
differences between fields or programmes was not the intention of this study and the sample was not
sufficiently large to do so. Looking at the relatively high GPAs, and the relatively small variance of
measures as self-efficacy and academic adjustment that we found, it seems likely that the sample was
biased towards the better performing students. We know from research on response bias that it is a
familiar problem that higher-achieving students are more inclined to complete surveys than their
lower-achieving peers (Sax et al. 2003). Therefore, it is important to validate these results with a
larger and more diverse sample. In this regard, especially the absence of a link between self-efficacy
and academic adjustment would be worthwhile to re-investigate. If the variance between both
factors would be increased the model may behave differently. Third, we measured all variables at
one point in time, which makes it impossible to detect causal relationships and to map processes.
Many of the proposed linkages in the conceptual model could arguably be turmed around, e.g.
academic adjustment could influence self-efficacy. To determine causal relationships, it would be
worthwhile to conduct longitudinal research that starts measuring motivational and behavioural
variables in secondary school and investigates how they relate to adjustment and student success
outcomes later in university. Relatedly, research should investigate whether secondary school
teachers are giving adequate attention to preparing students for university. If so, how, and are their
practices in line with what students need to be well prepared? In this study, for example, self-
regulated study behaviour is very important for first-year university students. Are secondary schools
preparing their students to manage their time, environment, and effort efficiently? Moreover, study
choice is crucial; students who are dissatisfied with their chosen programme are at a high risk to quit.
Researchers could provide a clear image of what teachers and advisors in secondary school currently
are doing to help their students make suitable choices and how they could improve those choice
processes.
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