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Abstract This paper presents a prospective study aimed at identifying the predictors of
academic achievement among first-year university students. It tries to develop an inclusive
view of academic achievement by taking into account the possible differential impact of
several predictors in two different faculties of the university. Some 317 university students
from the two faculties (science and physical education), who were in their first year at
university, participated in the study. During the academic year, these students completed a
questionnaire. The outcome variable was their average academic mark at the end of the year.
Multiple regression analyses were performed to identify the most powerful predictors of
achievement. The results showed that past school failure, parental education and self-
efficacy beliefs predicted achievement in both programs. Age, secondary-school specialisa-
tion, reasons for choosing the program, deep processing, time spent studying and intention to
persist have also been highlighted as significant predictors of success, but only in one of the
two faculties. Self-efficacy was the most powerful predictor of achievement in physical
education courses, whereas intention to persist was the most powerful predictor in science.
These results show the importance of adopting an integrated and contextualised approach to
exploring the predictors of academic achievement at university.
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Introduction

Context

In recent years, a large number of studies have tried to identify predictors of achievement
among university students. These studies have pointed to the importance of many factors
such as socioeconomic status (Arulampalam et al. 2004), past performance (DaDeppo 2009),
attendance (Dollinger et al. 2008), self-efficacy (Bandura 1997), social support (Fass and
Tubman 2002), self-regulatory strategies (Minnaert and Janssen 1999) and certainty of study
choice (Husman and Lens 1999).

However, the overall picture from these studies is scrappy because the aforementioned
factors are seldom studied altogether. Most studies included only a few predictors,
making it difficult to identify the most powerful influences (Galand et al. 2005). For
instance, the study of Minnaert and Janssen (1999) has tested the impact of self-
regulation and intellectual abilities on academic achievement without taking the potential
effect of motivational and behavioral factors into account. Given the high probability of
association between the predictors, some effects could disappear when they are all
included simultaneously in multivariate analyses. In other words, some previous findings
may simply reflect covariance between predictors and would not be incrementally
predictive of academic achievement. In correlative studies, the control of variance relies
exclusively on the inclusion of relevant covariates, and so it is important to cover all the
relevant variables. Recent surveys have underlined the insufficiency of a single-factor
approach to understand the complex processes of academic achievement (Eccles and
Wigfield 2002; Neuville et al. 2007). Some recent studies have adopted a more inclusive
approach to estimating the relative contribution of various predictors to student achievement
(Bruinsma 2004; Lizzio et al. 2002; Robbins et al. 2004; Sandler 2000; Schmitz et al. 2010).
Their results point to the incremental contribution of different factors (e.g. study skills,
perceived learning environment, motivational beliefs and learning strategies) to predict achieve-
ment in higher education.

The majority of studies of academic achievement have either relied on a sample of
students from the same field of study [e.g. psychology (Perry et al. 2001), law (Diaz et al.
2001)] or tested a general model assuming that the effects are the same in different programs
(e.g. Phan 2009). However, differences between institutions or programs in admission
procedures, student body, requirement, assessment, etc. could result in specific learning
environments leading to different relationships between the variables. A few studies have
indeed suggested that the effects of some variables could be different in different programs
or institutions. Lizzio et al. (2002) investigated possible difference between the faculties of
humanities, commerce and science. Their results indicated that the relationships between
prior achievement (at secondary school), learning strategies and university achievement
differed between departments. However another study investigating differences in learning
processes among students from different programs at a Japanese university (Webster et al.
2009) failed to replicate these results. Given the limited number of studies that have
investigated differences between courses and their inconsistent results, this topic deserves
further investigation. However, in order to ensure a better understanding of the factors
investigated in this study, this topic would only be addressed from the hypothesis of this
study and not in the introduction.

M. De Clercq et al.



The present paper tries to develop a more inclusive and contextualised approach to
academic achievement. This is important both from a theoretical point of view, to get a
better understanding of achievement processes, and from a practical point of view, to design
better adapted and more effective interventions. We conceptualized achievement as the result
of an interplay between background, cognitive, social, volitional, motivational, contextual
and behavioural variables. We decided to use prospective study to identify the most powerful
predictors of achievement among first-year university students when socio-cultural back-
ground, previous performance, volitional and motivational factors, learning strategies and
perceptions of the learning environment are considered together. This prospective study was
carried out in two different departments to see if the same factors emerged and if they had the
same predictive power in the two settings.

As strong inclusive theoretical framework does not exist in the extant literature, the selection
of the variables introduced below is based on several existing theories (e.g. future time
perspective, socio-cognitive theory, self-determination theory…) and models depicted in recent
integrative studies (Bruinsma 2004; Lizzio et al. 2002; Robbins et al. 2004; Sandler 2000). The
choice of the variables was also underpinned by an extensive review of the literature about
freshmen adaptation to the academic context. In this line, background, cognitive, social,
volitional, motivational, contextual and behavioral variables extensively documented as being
related to academic achievement among first year at the university were collected.

The selected variables were then grouped into different categories. The classification
established between the different categories of variables have been settled by drawing on the
4P model of student learning (Price and Richardson 2003) based on Biggs’s previous works
(Biggs 1985; Trigwell and Prosser 1997) and on the model of student engagement (Appleton
et al. 2008) based on Skinner’s previous works (Skinner et al. 1990).

On the one hand, the 4P model of Price conceptualized student learning as a process
consisting of four types of factors: presage, perception, process and product factors. Presage
factors describe the situational characteristics that define the learning environment and the
personal characteristics of the student to face it. Perception factors refer to the students’
perception of their learning environment. Process factors gather variables reflecting how
students engage in the learning task. Finally, product factors highlight the learning outcomes.

On the other hand, Appleton’s model is a four dimensions model including the social context,
the self-system process, the patterns of action and the outcomes. The social context represents
student’s perception of the learning environment. The self-system processes describe the motiva-
tional, emotional and cognitive student’s self-assessment. The patterns of action refer to the actual
cognitive, behavioral and emotional engagement of the student in the task. Eventually, the
outcomes depict the developments and achievements resulting from the student’s engagement.

In order to obtain a clear picture of freshmen achievement process, these two models were
framed within a classification depicting four sets of variables temporally organized from
more distal to the more proximal one. Firstly, according to the 4P model, constitutive
characteristics of the student were introduced as the more distal category of variables and
were labeled background variables. Secondly, according to the two models, student’s
perceptions of the academic context were introduced through two categories of variables:
study choice and experience of the program. Thirdly, student’s motivational, cognitive and
behavioral processes were introduced in our classification as the most proximal variables of
academic achievement and were labeled: motivational beliefs, learning strategies and
behavioral engagement. This third set of variables is analogous to the process factors of
the 4P model and the patterns of action of Appleton’s model. Finally, academic achievement
was introduced as the last stage of our classification. Figure 1 represents the temporal
classification of the different categories of variables analyzed in this study.
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Background

In this section, we will review several categories of variables that have been docu-
mented as predictors of academic achievement among first-year college and university
students. Student background characteristics (such as gender, age, parental educational
level and socioeconomic status, and past academic performance or standardised
achievement test score), are probably the potential predictors of achievement which
have been most extensively studied. Many studies have indicated that women tend to
get higher grades than men in higher education (Van den Berg and Hofman 2005) and
that age is negatively associated with academic performance (Bruinsma 2004; Osborne
et al. 2003). Moreover, students from lower educational or socioeconomic background
have sometimes been found to achieve less well (Robbins et al. 2004; Sirin 2005).
Other studies have failed to replicate this however, claiming that socioeconomic status
has no direct effect on achievement at university when scores on the admission test are
controlled (Sackett et al. 2009).

Past academic performance [i.e. secondary-school diploma or standardised achievement
test (SAT) scores] is documented in many studies as the most powerful predictor—some-
times the only significant one—of achievement in college or at university (Díaz et al.
2001; Perry et al. 2001; Vandamme et al. 2005). These predictors are, however, far
from explaining all the variance in achievement, suggesting that other variables could
also play a role. Indeed, Robbins et al. (2004) showed in a meta-analysis that back-
ground variables account approximately for 22% of the variance in academic achieve-
ment. The results also confirmed that psycho-social factors make an incremental
contribution to predicting college achievement.

Study choice

Surprisingly, very few studies have assessed the impact of the study-choice process on
achievement. This neglect of the choice process could be due to the fact that the large
majority of available studies were conducted in countries (such as the US and the UK)
where access to higher education is highly contingent on school performance and/or
SAT scores. Nevertheless, in countries like The Netherlands and Belgium, where access

Fig. 1 Temporal classification of the categories of variables from the more distal to the more proximal of
achievement. Note: Adapted from Price and Richardson (2003) and Appleton et al. (2008)
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to university is much more open, study choice process would play a key role in
academic achievement. In such educational systems, the successful completion of any
secondary school diploma allows any student to enter almost any university course
without passing an admission test. Students thus have a very large choice when they
move from secondary school to university. In these open educational systems, the study-choice
process could be initiated later than in more restrictive systems. Therefore, it could be crucial to
take into account the impact of the study-choice process on achievement among first-year
university students.

Study choice is a complex process that can be approached through several indicators such
as the moment of choice, informed choice and reasons for choice. Moment of choice and
informed choice could be characterised as the ‘when’ and ‘how’ of students’ engagement
with a specific university course. Research on future time perspective has highlighted the
importance of these two components of the choice process: Students who made informed
and thoughtful study choices are generally more satisfied with their courses, more involved
in adaptive learning strategies and achieve better academically (Biémar et al. 2003; Lens
1993; Lens et al. 2002).

Reasons for choice is the component of the choice process, which refers to ‘why’ a
student enrols in a specific university course. Research about self-determination suggests
that students who were autonomously regulated when choosing their course get higher
marks than those who based their choice on more extrinsic reasons (such as pressure from
others) (Deci and Ryan 2000; Simons et al. 2004). The concept of autonomous regulation
can be defined as the decision to initiate an activity oneself, without being influenced by
external factors. A good example of autonomous regulation is deciding to study a specific
subject because of a passion for it.

Experience of the program

Many new students have difficulty adjusting to the new academic environment. New
students are separated from their previous social networks and need to create new ones.
This is one of the first difficulties that freshers have to cope with (Schmitz et al. 2010). The
experience of university, defined as the way the student connects to peers, teachers and the
specific university, may have an impact on engagement and achievement (Rayle et al. 2006).
Three social variables stand out in the literature: perception of the learning environment,
peer support and institutional commitment.

Several studies found a relationship between perceptions of the learning environment
and academic achievement (Lee and Burkam 2003; Lizzio et al. 2002; Patrick et al.
2007; Van den Berg and Hofman 2005). A survey by Lizzio et al. (2002) indicated that
the perception of good teaching was positively associated with academic grades, whereas
the perception of a heavy workload and inappropriate assessment were negatively
associated. Teacher support was also found to be positively correlated with achievement
(Patrick et al. 2007).

Peer support also emerged as a predictor of academic achievement in some studies (Fass
and Tubman 2002; Hackett et al. 1992; Larose et al. 1998; Robbins et al. 2004). However,
the impact of peer support on academic achievement may be indirect. Fass and Tubman
(2002) found that peer support was a good predictor of scholastic competence, which is the
main predictor of academic achievement.

In addition, several studies have suggested that institutional commitment may be impor-
tant for academic success. According to Strauss and Volkwein (2004, p. 209), this construct
can be defined as ‘a student's overall sense of belonging to the institution’. Many studies
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showed a direct impact on persistence (Mannan 2001; Robbins et al. 2004) and the intention
to persist (Braxton et al. 2000; Sandler 2000), which are both predictors of academic
achievement. Nonetheless, no studies seem to indicate that institutional commitment has a
direct impact on academic achievement.

Motivational beliefs

Research on perceived instrumentality indicates that students who perceive their study
as instrumental to their goals, and who appreciate both the immediate and the long-
term utility of their course, tend to get higher marks, to invest substantially more
effort (Phan 2009), and to show greater retention than those who do not (Simons et al.
2004). Research on future time perspective also indicates that the clarity of future goals has
a role in promoting engagement and achievement (Husman and Lens 1999; Lens et al.
2002). In other words, first-year university students who have clear future goals tend to get
higher grades.

Moreover, students enter university with a set of beliefs about their abilities. Self-efficacy
theory (Bandura 1997) claims that confidence in one’s ability and chance of success is
important in the prediction of achievement, and numerous studies in higher education
support this claim (Bruinsma 2004; Chemers et al. 2001; Elias and MacDonald 2007;
Robbins et al. 2004). According to Bong and Skaalvik (2003), academic self-efficacy beliefs
are strongly correlated to performance as well as to goal orientation, intrinsic motivation,
self-regulated learning, effort ratings and engagement in classroom activities. Torres and
Solberg (2001) showed that self-efficacy beliefs foster social integration and the intention to
persist, while reducing the perceived stress of college students. Moreover, Fenollar et al.
(2007) argued that self-efficacy is a strong predictor of deep-processing study strategies.
These results widely support the idea that academic self-efficacy is a key process in student
achievement and the learning process in higher education.

Learning strategies

In addition to motivational beliefs, learning strategies (i.e. how students regulate their
learning and process information) is another field of research into academic achievement.
The results can be divided into two areas of investigation. On the one hand, prior studies in
cognitive psychology have accumulated consistent empirical evidences to show that self-
regulation is a crucial factor in understanding student learning and academic performance
(Minnaert and Janssen 1999; Nota et al. 2004; Perry et al. 2001; Pintrich and De Groot 1990;
Valle et al. 2008). Self-regulation can be defined as an active process in which students try to
monitor, regulate and control their cognition while performing a task. According to several
researchers (Miller and Brickman 2004; Shell and Husman 2008), self-regulation leads
students to be a ‘good strategy user’ in that they become able to observe and evaluate their
own learning approaches and, as a consequence, react when they move away from their
study goals.

On the other hand, previous studies of the relationships between level of processing and
academic achievement have produced less consistent findings. Some studies have found a
positive association between deep processing strategies and achievement (Fenollar et al. 2007;
Neuville et al. 2007; Vermunt 2005; Ward and Walker 2008), while others have reported
positive associations between achievement and both surface and deep processing strategies
(Jakoubek and Swenson 1993), and still others did not find any significant correlations with
achievement (Bruinsma 2004).
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Behavioural engagement

Some scholars claim that indicators of behavioural engagement, such as attendance and
study time, are the most proximal predictors of academic performance (Credé et al. 2010;
Marks 2000). Class attendance is one of the most widely investigated factors in the
achievement literature. Dollinger et al. (2008) conclude that attendance account for 6–10%
of achievement variance among undergraduate students. Similar results were found by Pirot
and De Ketele (2000) among first year university students. Moreover, a meta-analysis from
Credé et al. (2010) revealed a strong relationship between class attendance and academic
marks (r0.41), leading the authors to claim that class attendance is the single best predictor
of achievement.

Study time could be another relevant predictor of achievement. Vandamme et al. (2005)
found that the number of hours per week spent in study was moderately correlated with final
grades in the first year at university. Robbins et al. (2004) also found a direct link between
study time and academic marks. Finally, according to Van den Berg and Hofman (2005),
time devoted to study is positively associated with achievement, while extra-academic
activities (such as paid work) are negatively associated.

Another line of research focused on the intention to persist. This can be taken as an
indicator of commitment to the course (Cabrera et al. 1993; Hausmann et al. 2009). Intention
to persist has been found to predict academic persistence and achievement (Neuville et al.
2007). DaDeppo (2009) also found a positive association between the intention to persist
and academic achievement among students with learning disabilities.

The present study

The aim of the present study is to contribute to a more integrated and contextualised
understanding of achievement among first-year university students. More precisely, a
prospective study was conducted in order to answer the following questions:

1. What are the most powerful predictors of achievement among first-year university
students when background, study choice process, experience of the university, motiva-
tional beliefs, learning strategies and behavioural engagement are all considered
together?

2. Do the same factors emerge and is their predictive power the same in different
programs?

From the previous research reviewed above, it was expected that younger students,
female students, students whose parents had a high educational level and students with
better performance at secondary school would get higher marks. We also predicted that
students who had made an informed and long-standing study choice, motivated by
intrinsic reasons, would achieve better than other students. Turning to student experi-
ence of university, a positive correlation between perceived academic support and
achievement and a negative one between perceived organisational problems (work
overload and inconsistent assessment) and performance was expected (Lizzio et al.
2002). Moreover, students perceiving peer support and feeling committed to their
university were predicted to get higher grades (Tinto 1997). Students with clear future
goals and strong self-efficacy beliefs, and those who perceived their study to be
instrumental to their long-term goals, were expected to perform better (Simons et al.
2004). Adaptive self-regulation and deep-processing learning strategies were expected to
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be positively associated with achievement, while maladaptive self-regulation and surface
processing strategies were expected to be negatively related or unrelated to achievement
(Fenollar et al. 2007). Finally, behavioural engagement, as manifested in the intention to
persist, attendance and time devoted to study were expected to be positively linked to achieve-
ment, while extra-academic activities—which could compete with academic work—were
expected to have a negative effect (Van den Berg and Hofman 2005). As no previous
study has considered all these variables simultaneously, it was uneasy to set a prediction
about the most powerful predictors. However, based on the extant literature, past school
failure and self-efficacy could be assumed as being highly related to achievement (Elias
and MacDonald 2007; Vandamme et al. 2005). Concerning contextual variable, differential
impacts of the aforementioned factors on achievement were expected among two con-
trasted programs.

Method

Participants and procedure

A prospective study was conducted in the faculties of Physical Education (PE) and
Science (SC) at the Université catholique de Louvain (Belgium). These two faculties
were chosen because they have a common core of scientific courses, such as biology,
chemistry and physics, while clearly having different requirements and learning out-
comes. A questionnaire was administered during regular lecture time. Students were
informed of the aims of and the procedure for the study 1 week before the adminis-
tration of the questionnaire by the Dean of their faculty. Participation was voluntary and
confidential. The questionnaire was administered by members of the research team, who
explained the instructions, answered any questions from the students and collected the
completed questionnaires. Students’ achievement scores were collected, with their consent,
from the faculty at the end of academic year.

Physical education students Out of the 224 students registered in the first year of PE,
136 participated in the study (a participation rate of 61 %). Twenty-five participants
of these participants were excluded from the analyses because they were not new
entrants to the Bachelor program, but repeating students due to previous failure of
their first year at the university. The remaining 111 new entrants students were 18–
22 years old (with a mean of 19), and 44 % were male. Some 19 % had repeated at
least 1 year in secondary school,1 and 70 % had parents who had completed at least a
college degree.

Science students Out of the 364 students registered in the first year of the science faculty,
259 participated in the study (a participation rate of 71 %). As for Physical Education, some
53 participants who were repeating their first year were excluded from the analyses. The
remaining 206 new entrants students were 17–21 years old (with a mean of 18), and 55 %
were male. Some 14 % of them had failed at least 1 year at secondary school, and 74 % had
parents who had completed at least a college degree.

1 Grade retention is widespread in Belgium, with more than 50 % of students having failed at least 1 year by
the end of secondary school.
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In neither group were there any significant differences between the participants and the
non-participants on achievement (p>.10).

Measures

Most of the scales had been used in previous studies of French-speaking university students and
had shown good reliability and validity (Galand et al. 2003; Galand and Frenay 2005; Galand et
al. 2010). Unless otherwise specified, scales consisted of a number of items, which were graded
by the students on a five-point Likert scale from 1 (totally disagree) to 5 (totally agree).

Background

Parental education The participants were asked to indicate their mother’s and father’s
highest educational level [from 1 (primary school) to 4 (university degree)]. These were
added together to give an indicator of educational background.

Failure at secondary school The students were asked if they had ever repeated a year at
secondary school (00‘no’, 10‘yes’).

School specialisation Three items covered the number of classes per week participants had
attended in French, mathematics, and science during their last year of secondary school
(from ‘0’ to ‘6 or more’). No overall achievement scores being available, failure at secondary
school and school specialisation (maths being the most selective option and French the least
selective) were used as a proxy for past academic performance.

Study choice

Moment of choice Two items referred to the timing of participant study choice (from 10‘just
before registering’ to 30‘several years ago’) (rPE0 .54; rSC0 .45).

Informed choice This variable was operationalised as the number of sources consulted by
the student in process of choosing what subject to study. Participants were asked to indicate
which of eight sources of information (e.g. teacher, former student, counsellor) they had
consulted while they were making their choice. In this line and based on the conception of
choice process of Germeijs and Verschueren (2006) and Germeijs et al. 2012), informed
choice can be understood as the exploratory behaviour undertaken and the information
gathered by the student to make his own study choice.

Reasons for choice Participants were asked to indicate how strongly they agreed with seven
possible reasons for studying their particular subject. These reasons were selected to reflect
different levels of self-determination (Deci and Ryan 2000) and different kinds of instru-
mentality (endogenous and exogenous) (Husman and Lens 1999): I chose this subject… (a)
because I have a real passion for this subject and I want to learn more about it (passion), (b)
because it is a good opportunity to prove what I am able to do (self-image), (c) because it
prepares students for the occupation I would like to have later on (vocation), (d) because it is
where I have the most chance of success (probability of success), (e) for the occupational
opportunities it provides (job opportunities), (f) to avoid some courses that I would have to
take in other faculties (course avoidance) and (g) because some people encouraged me to do
it (pressure from others).
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Experience of the program

Perceived learning environment Items relating to perceptions of the learning environment
were adapted from previous studies (Galand and Philippot 2005; Galand et al. 2010) and
grouped into two scales according to the results of an exploratory factorial analysis. Eight
items assessed participants’ perception of the extent to which their teachers provided them
cognitive and emotional support, and promoted authentic learning and transfer of learning to
a ‘real-life’ context (academic support) (alphaPE0 .79, alphaSC0 .66). Six items assessed
participants’ perception of the extent to which they were confronted with a heavy workload
in their courses and the extent to which they perceived the learning assessment process (tests
and exams) to be unfair, inappropriate or inconsistent (organisational problems)
(alphaPE0 .70, alphaSC0 .60).

Peer support Four items assessed the participants’ perceptions of the help and support
students gave each other (e.g. ‘I know I can rely on some other students to help me’)
(alphaPE0 .72, alphaSC0 .77).

Institutional commitment Three items assessed participants’ commitment to their university
(e.g. ‘I feel that I belong to this university’) (alphaPE0 .81, alphaSC0 .77).

Motivational beliefs

Clarity of future goals Three items assessed the clarity and precision of participants’ future
goals (e.g. ‘I have a precise idea of what I want to do later in my life’) (alphaPE0 .88,
alphaSC0 .89).

Perceived instrumentality Three items assessed the perceived utility of different com-
ponents of the program (e.g. ‘I see clearly what are theoretical courses useful for’;
alphaPE0 .65, alphaSC0 .70).

Self-efficacy Five items adapted from Galand (2004) assessed participants’ confidence in
their ability to succeed in their first year at university (e.g. ‘As long as I do my work, I’m
sure I can succeed this year’) (alphaPE0 .72, alphaSC0 .67).

Learning strategies

Self-regulation strategies Items related to the use of various self-regulation strategies were
adapted from previous studies (Galand and Frenay 2005; Galand et al. 2010) and grouped
into two scales according to the results of an exploratory factor analysis. Ten items covered
participants’ reports of self-supervision, control and management when executing a learning
task (adaptive strategies) (alphaPE0 .71, alphaSC0 .63). Six items were concerned with
participants’ views on facing difficulties in managing potential distractions from learning
and low persistence when facing problems (maladaptive strategies) (alphaPE0 .61,
alphaSC0 .66). These items were answered on a five-point Likert scale ranging from 1
(never) to 5 (very often).

Processing strategies Items related to the use of various processing strategies were also
adapted from previous studies (Galand and Frenay 2005; Galand and Philippot 2002) and
grouped into two scales according to the results of an exploratory factor analysis. Twelve
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items assessed participants’ reports of making links between different pieces of information,
trying to establish the relevance of their learning material to real-life situations and having a
critical stand towards the learning material (deep processing) (alphaPE0 .80, alphaSC0 .84).
Six items assessed participants’ reports of underlining, summarising, memorising and
rehearsing learning material (surface processing) (alphaPE0 .60, alphaSC0 .56). These items
were answered on a five-point Likert scale ranging from 1 (never) to 5 (very often).

Behavioural engagement

Attendance Participants were asked to indicate the percentage of classes they attended on a
ten-point scale ranging from 10 to 100 % (Finn and Rock 1997).

Study time Participants were asked to indicate how many hours per week they usually spent
on academic work outside classes on a ten-point scale ranging from ‘0 to 3’ to ‘30 or more’.

Extra-academic activities Participants were asked to report if they were involved in five
different kinds of extra-academic activities (e.g. paid job, sports club, youth organisations).
The number of activities in which they participated was used in subsequent analyses.

Intention to persist Four items assessed participants’ intention to persist in their present
course or to change to another course (e.g. ‘I would like to change to another course’
(reverse scoring) (alphaPE0 .80, alphaSC0 .83).

Outcome variable

Achievement Academic achievement in the first year at university was represented by the
average percentage obtained for all subjects at the end of the academic year. This measure
was collected from departmental records. As each student of the same faculty attended the
same curricula, the internal consistency of the outcome variable was assessed by analyzing
the reliability coefficient of the exams scores for the two faculties (alphaPE0 .81,
alphaSC0 .89).

Results

The means and standard deviations for the variables in the study are presented in Table 1,
separately for the two samples. Except for the higher proportion of girls in physical
education, there were no significant differences in the background characteristics or the
learning strategies between the two groups of students. However, there were several
significant differences in study choice and experience of university. Students in SC made
their study choice before students in PE and consulted more sources of information in their
choice-making process. Their choice was motivated more by concern about their self-image
and job opportunities, and less by vocation, probability of success and pressure from others.
SC students also reported less clearly defined future goals, higher self-efficacy beliefs and
higher perceived utility. PE students perceived more academic support, fewer organisational
problems and less peer support than SC students. They also reported higher institutional
commitment, stronger intentions to persist and more extra-academic activities. Attendance
and study time did not differ significantly between the two groups. Students in PE tended to
receive higher grades than students in SC.

Achievement among first-year university students



Table 1 Means and standard deviations for the two samples

Means and standard deviations
for the two samples

Range Physical Education (n0111) Science (n0206)

M SD M SD

Background

Gendera 0–1 – – – –

Age 17–22 18.8 1 18.1 0.7 ***

Parents’ education 1–4 3.1 0.7 3.1 0.7

Failure at secondary schoolb 0–1 – – – –

School specialisation

Language 2–6 4.3 0.7 4.4 0.8

Math 2–6 5 1 5.5 0.9 **

Science 2–10 6.2 2.9 6.3 2.4

Study choice

Moment of choice 1–3 1.8 0.6 2.1 0.6 ***

Informed choice 0–8 3.3 1.6 3.9 1.8 **

Reasons for choice

Passion 1–5 4.4 0.8 4.5 0.7

Self-image 1–5 2.7 1.2 3 1.2 *

Vocation 1–5 4.5 0.7 4.2 1 **

Probability of success 1–5 2.4 1.1 2 1.2 **

Job opportunities 1–5 2.7 1.4 3.1 1.3 *

Course avoidance 1–5 1.5 0.9 1.5 1

Others pressure 1–5 2.4 1.3 1.8 1 ***

Experience of the program

Perceived learning environment

Academic support 1–5 3.3 0.4 3 0.5 ***

Organizational problems 1–5 2.5 0.5 2.8 0.5 ***

Peer support 1–5 3.8 0.5 4.1 0.6 ***

Institutional commitment 1–5 3.6 0.7 3.4 0.9 *

Motivational beliefs

Clarity of future goals 1–5 3.8 1 3.3 1.1 ***

Perceived instrumentality 1–5 3 0.7 3.8 0.7 ***

Self-efficacy 1–5 2.9 0.6 3.1 0.5 **

Learning strategies

Self-regulation strategies

Adaptive 1–5 3.1 0.5 3.1 0.4

Maladaptive 1–5 2.3 0.5 2.3 0.6

Processing strategies

Deep processing 1–5 3.1 0.5 3.2 0.6

Surface processing 1–5 3.1 .06 3.1 0.6

Behavioural engagement

Intention to persist 1–5 4.3 0.8 4 0.9 **

Extra-academic activities 0–5 1.3 0.6 1.1 0.9 *

Attendance 1–10 9 1.1 9.2 1

Study time 1–10 4.2 2 4.4 1.9

Achievement 0–100 49 16 44 23 *

*p<0.05; **p<.01; ***p<.001
a 56% of students in PE are girls and 45% of SC are girls
b 19% of PE and 14% of SC have been retained in secondary school
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Table 2 shows the zero-order correlations between the variables for the two groups
of students separately. In both groups, achievement was positively associated (p<.05)
with parents’ education, specialising in maths at school, making an informed choice,
having strong self-efficacy beliefs, using adaptive strategies and deep processing,
intending to persist and attending class regularly. It was negatively associated with
age, past school failure, and maladaptive strategies. In SC, positive correlations emerged
with passion, perceived utility, peer support, extra-academic activities and study time.
Achievement was also negatively associated with course avoidances and organisational
problems. In PE, a negative correlation between achievement and pressure from others
appeared.

Multiple regression analyses were performed in order to identify the most powerful
predictors of achievement in each program. According to the classification presented
above (Fig. 1), variables were entered in the regression equation in three blocks from
the more distal set of variable to the more proximal one. The variables were entered
into the regression equation in three blocks. In the first stage, only the background
variables were included in the analysis. Next, variables related to the study choice
process and students’ experience of university were added to the equation. Finally, the
variables relating to students’ motivational beliefs, learning strategies and behavioural
engagement were entered into the equation. Given the large number of variables, a
stepwise method was used at each stage to include only variables having an incremental
contribution to the prediction of achievement and to avoid artificial inflation of the
explained variance (Bressoux 2010).

The results of these analyses are presented in Table 2. The predictive power of all
three blocks together was different in the two groups of students. The model explained
33 % of the variance in PE, compared to 48 % in SC. Nevertheless, in both faculties,
each block accounted for a substantial proportion of the variance in achievement. In
both samples, students whose parents had higher educational qualifications, who had
never repeated a year in secondary school and who were confident about their ability to
succeed got higher grades.

All the other effects were specific to one group. In PE, students using more deep
processing strategies and feeling less pressured by others in their choice-making process
got higher grades. In SC, younger students and those who had taken more mathematics at
secondary school got higher grades, as did students reporting a stronger intention to persist
and more time spent studying. Moreover, SC students who chose their course because they
were passionate about the subject and those who felt supported by their peers got higher
grades, although these two effects disappeared when intention to persist and study time were
included in the equation.

Finally, the single most powerful predictor of achievement was different in the two
groups. Academic success in PE was mainly predicted by self-efficacy, while academic
success in SC was mainly predicted by intention to persist.2

Discussion

This study focused on two distinct questions, namely what is the strongest predictor of
academic achievement when an inclusive approach is adopted, and do the various predictors

2 Analyses with all the variables entered together (no blocks) gave similar results.
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Table 2 Zero-order correlations and standardized coefficients for multiple regressions (stepwise) with
achievement as dependant variable

Physical Education (n0111) Science (n0206)

r Step 1 Step 2 Step 3 r Step 1 Step 2 Step 3

Background

Gender −.12 −.08
Age −.15* −.35*** −.20* −.20* -.17*

Parents’ education .29** .31** .31** .21* .16* .13* .13* .10

Failure at secondary school −.18* −.17* −.19* −.21* −.37*** −.19* -.23** −.19*
School specialisation

Language −.10 −.10
Math .16* .30*** .26*** .20* .15*

Science −.10 −.09
Study choice

Moment of choice .04 .04

Informed choice .13* .23**

Reasons for choice

Passion −.02 .21** .17* .04

Self-image −.06 −.04
Vocation .04 .07

Probability of success −.07 −.06
Job opportunities −.08 .04

Course avoidance .04 −.18*
Others pressure −.20* −.22* −.16* .03

Experience of the program

Learning environment

Academic support .05 .07

Organizational problems −.10 −.15*
Peer support .06 .25*** .19* .10

Institutional commitment .00 .05

Motivational beliefs

Perceived instrumentality .11 .22**

Clarity of future goals −.09 −.04
Self-efficacy .40*** .35*** .34*** .17*

Learning strategies

Self-regulation strategies

Adaptive .20* .25***

Maladaptive −.18* −.34***
Processing strategies

Deep processing .24** .18* .24**

Surface processing .06 .01

Behavioural engagement

Intention to persist .25** .48*** .31*

Extra-academic activities .02 .15*

Attendance .16* .22**

Study time .06 .28*** .13*

R2 .13 .18 .33 .25 .33 .48

ΔR2 .13* .05* .15* .25* .08* .15*

Gender: 00female, 10male

*p<0.05; **p<.01; ***p<.001
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of academic achievement have a differential impact among students studying different
subjects.

Towards an integrated and contextualised approach

Our results confirm the expected effect of past performance and the importance of parents’
education. Even at this level of the educational system, social inequalities are still clearly
apparent. The effect of background variables on achievement is quite similar at each step and
does not seem to be mediated by study choice, experience of the university, motivational
beliefs, approaches to learning or behavioural engagement. The difference between the
proportion of variance explained in the two faculties (33 % in PE and 48 % in SC) was
mostly related to the larger proportion of variance accounted for background variables in SC
(step 1). Self-efficacy beliefs also emerged as a significant predictor of academic achieve-
ment in both programs. Consistent with our assumption and previous research, self-efficacy
appears to be a key predictor of performance in both compulsory (Schunk and Pajares 2005)
and higher education (Elias and MacDonald 2007; Robbins et al. 2004).

The results of the present study also show that several categories of predictors are useful
in understanding achievement. In addition to academic background and motivational beliefs,
some variables related to the study-choice processes, experience of university, learning
strategies and behavioural engagement were directly associated with achievement in at least
one program. Therefore, our findings support the idea that a multifactor, integrated con-
ceptualisation is needed to capture the dynamic of achievement among first-year university
students. This is consistent with the fact that students experience a multitude of social,
academic and emotional stressors in their first year at university (DeBerard et al. 2004).
Questions remain about the relevance of all those categories of variables to predicting
academic achievement once students have become more accustomed with university life.

Another issue raised by this study was the differences and similarities in predictors of
achievement in two faculties with a common core of courses but different requirements.
Many zero-order correlation coefficients are within the same range in both programs, but
some are two or three times larger in one faculty than in the other. Even when a predictor of
achievement is important in both programs, it does not necessarily have the same predictive
power. In fact, the single best predictor of achievement differs from one faculty to the other.
Moreover, different effects emerged from the multivariate analyses, suggesting that the
covariance matrix could be specific to each program. For instance, the zero-order association
between deep-processing strategies and achievement was similar in the two programs, but
the multivariate effect was only significant in PE. These variations between faculties are
consistent with the results of Lizzio et al. (2002). However, no variable was found to have
opposite relationships with achievement in the two groups of students, and all the significant
effects were in the expected direction.

These differences between faculties point to the importance of paying more atten-
tion in future to the characteristics of the subject being studied and the characteristics
of the program. Such an approach may explain the inconsistent findings in the present
literature. For example, the inconsistent findings about the relationships between
surface processing, deep processing and academic achievement (Bruinsma 2004; De
Clercq et al., manuscript submitted for publication; Ward and Walker 2008) could
perhaps be explained by the learning activities and assessment tools used in different programs
(Donche et al. 2007).

Some variables, such as the moment of choice, institutional commitment, and
clarity of future goals, were not associated with achievement in any program. Some

Achievement among first-year university students



other variables such as the reasons for choice and the peer support lost their
predictive power on academic achievement after inclusion of motivational beliefs,
learning strategies and behavioural engagement. It could be that those variables are
not important for achievement in the faculties investigated or that they only have an
indirect effect on achievement. This study has focused on direct effects and has not
tested for mediation effects. The effect of the study-choice process could be mediated
by motivational beliefs and behavioural engagement (Boudrenghien et al. 2012). Or
the effect of the perceived learning environment could be mediated by learning
strategies and behavioural engagement (Donche et al. 2007; Fass and Tubman
2002). The comparison of regression coefficients between steps 2 and 3 in Table 2
is consistent with these hypotheses in SC, but not in PE. These results could also
highlight that these two sets of variables would not be incrementally predictive of
academic achievement when an inclusive approach is undertaken, bearing out the need
to further investigate multifactor conceptualisations. Eventually, the results have main-
ly highlighted that background variables explained a significant proportion of variance
of achievement (13 % in PE and 25 % in SC) and remain significant predictors of
achievement after inclusion of more proximal variables. It can be assumed that
background variables have a direct impact on achievement. This finding therefore
insists on the need to consider the achievement process from the beginning of the
academic year, taking freshmen’s entrance characteristics into account.

While our results emphasise the importance of developing a more inclusive and more
contextualised model, they also show the theoretical challenges that such a model has to
undergo: which categories of predictors are important to take into account, and which
specific variables within each category? How are these various predictors related, and do
they have direct or indirect effects? What characteristics of the courses are important to
measure and how do they moderate the effects of the predictors?

Limitations and perspectives

The results of the present study are limited to two faculties in an open-access university.
Some replication of our integrated methodology in other faculties and other educational
systems is needed to confirm the robustness and the generalisability of the findings.
Additional integrated and contextualised studies could shed light on the reasons for different
factors being effective in different faculties. We need to answer questions such as whether
and how the effects are related to the composition of the student body in each program and to
the content and organisation of each course? There was no significant background differ-
ences between the participants in the two faculties investigated in this study. However, the
participation rate was different, so a selection bias could not be totally excluded. Moreover,
students’ intellectual abilities were not directly assessed in this study, but were only
indicated by past performance and school specialisation. The results might be different if a
more standardised measure of student knowledge and skills when arriving at university were
available.

Although this study endorsed an integrated and inclusive approach, we cannot be sure that
all the relevant categories of predictors were included in our model. For instance, it might be
interesting to include more emotional variables, some of which have already been shown to be
associated with achievement in higher education (Chemers et al. 2001; Diaz et al. 2001; Hackett
et al. 1992) in future models. It is also bare noting that some stability coefficients of our scales
were quite low, which induce a careful consideration of certain results. Moreover, several
variables, such as attendance and study time, were measured through self-reported
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questionnaire. This kind of procedure could impede the measurement validity of the variable. In
a certain extent, students misrepresent their actual behavior implying a gap between actual and
self-reported measure of a variable (Kuncel et al. 2005). Therefore the above findings should be
taken with caution.

Beyond the inclusive approach endorsed by this study, another way to improve our
understanding of achievement at the university could be by investigating the interrela-
tions between the different variables introduced in our analyses. Based on two models
of learning and engagement (Appleton et al. 2008; Price and Richardson 2003), a
dynamic classification of several categories of variables has been proposed. However,
despite the assumed interrelations between these categories of variables in the initial
models, these different variables were only investigated though their relations with
academic achievement. Therefore, future studies could go a step further in the investi-
gation of academic achievement among first year at the university by considering the
interaction between these variables. It can be assumed that the impact of a variable on
achievement is contingent on the way it combines with others variables. Such an aim
could be undertaken using a typological approach. Distinct combinations of variables
could be identified through cluster analysis. In this way, distinct achievement profiles of
first-year students could be identified, each of them being a different combination of the
same set of variables.

The correlative nature of our data precludes any demonstration of causality. Nevertheless,
the results provide some hints about how failure rates among first-year university students
could be decreased. Preventive interventions could be targeted at students from less
advantaged socio-cultural backgrounds and/or students who had repeated a year during
compulsory education. Interventions that foster academic self-efficacy among students
(Galand and Vanlede 2004) and promote study choice based on intrinsic reasons could be
particularly effective. Moreover, our results suggest that the interventions should be suited to
the characteristics of each program.
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