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Abstract

Background: Relationships between students’ academic performance and their employed study approaches have
been studied extensively. However, research using study approaches and learning environment factors as
concurrent predictors of academic performance is sparse. There is a need to disentangle the potentially interrelated
influences of individual and contextual factors on students’ academic performance.

Objective: This study aimed to increase the understanding of the associations between occupational therapy
students’ academic performance, and their approaches to studying, perceptions of the learning environment, and
sociodemographic characteristics.

Method: A cross-sectional study was designed, and 174 first-year students completed the Approaches and Study
Skills Inventory for Students and the Course Experience Questionnaire, in addition to background information. Data
on grades were collected from the data registries of each education institution, and associations were analyzed by
multiple linear regression.

Results: None of the learning environment scales were associated with grades. Adjusting for all variables, better
exam results were associated with being female (β = 0.22, p < 0.01) and having higher scores on strategic approach
(β = 0.31, p < 0.001) and lower scores on surface approach (β = -0.20, p < 0.01).

Conclusion: The study suggests that students with a desire for obtaining good grades ought to use strategic study
behaviors and avoid using surface approach behaviors. While it is important to ensure good quality of the learning
environment for a variety of reasons, the learning environment did not contribute significantly to explain the
students’ academic performance.

Keywords: Academic performance, Approaches to studying, Grade point average, Higher education, Learning
environment, Occupational therapy
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Introduction
Exams are summative assessments traditionally used to
evaluate students’ academic performance, and exam
grades purport to measure students’ learning outcomes.
Previous research has described factors influencing aca-
demic performance as relating to two different sources.
One focuses on the student’s individual characteristics,
of which some are fixed (such as gender) and others are
changeable (such as motivation and study behaviors).
The second focuses primarily on factors comprising the
learning environment, for example the classroom climate
and relationships among students [1–3]. In this article,
study behaviors and learning environment factors are ex-
amined together as possible covariates to first-year occu-
pational therapy students’ academic performance.
In relation to individual characteristics, Bonsaksen and

co-workers [4] described a range of socioeconomic fac-
tors characterizing Norwegian occupational therapy stu-
dents. Some sociodemographic factors – in particular
higher age and female gender – have been found to con-
tribute to determine their academic performance [5, 6].
In recent studies of occupational therapy students, hav-
ing the current study program listed as the prioritized
line of education at the time of enrolment has been
shown to be associated with study behaviors [7, 8].
Moreover, having prior experience from higher educa-
tion and spending more time on independent self-study
has been shown to be associated with study behaviors [8,
9] and academic achievements [5, 6]. Thus, several indi-
vidual factors appear to be relevant for an understanding
of students’ study behaviors and exam grades. However,
the evidence concerned with sociodemographic covari-
ates to academic performance across fields of study is in-
consistent, as shown in a comprehensive review and
meta-analysis covering a range of disciplines and profes-
sional courses [2]. Moreover, sociodemographic charac-
teristics such as age and gender do not change like
behaviors and environments can. Thus, a stronger focus
on contextual factors and what can be done to influence
them in ways that support students’ learning, is recom-
mended [10].
Other individual factors associated with academic per-

formance, yet more amenable to change over time, are
the students’ approaches to studying. These have been
named the deep, strategic, and surface approaches to
studying and are well established across a range of set-
tings and academic fields [11–14]. The deep approach is
described as studying with the purpose of finding mean-
ing in the topic in question and increasing one’s under-
standing of it. The strategic approach is oriented
towards organized studying, and studying is viewed as
instrumental to obtaining high grades. The third ap-
proach, the surface approach, describes studying with lit-
tle reflection, yet with the aim of passing exams while

making little true effort [15]. Students often use a com-
bination of attitudes and behaviors related to each of the
three approaches; thus, they are not mutually exclusive
[16]. Several studies have found study approaches to be
significantly associated with academic outcomes. For ex-
ample, Ward’s studies [17, 18] demonstrated that med-
ical students with who were more inclined to use deep
and strategic study approaches obtained better grades,
compared to students who were more inclined to use
the surface approach. Approaches to studying have also
been used to predict occupational therapy students’
exam grades [6]. While five of the study approach sub-
scales were significantly associated with the students’
exam grades, not all associations were as predicted from
theory [13, 19]. Moreover, associations between study
approaches and academic performance have been found
to vary between countries and cultures [20].
The learning environment generally refers to the edu-

cational approaches, cultural contexts and physical set-
tings in which teaching and learning takes place. The
perceived quality of the learning environment has been
shown to have a direct impact on students’ learning and
exam results [21–24], as well as students’ satisfaction
with the course or study program [23, 25] and students’
personal well-being [26]. However, the evidence for rela-
tionships between the learning environment and study
performance is mixed. For example, direct associations
between learning environment variables and academic
grades were non-existing in a Norwegian study of higher
education students [1]. On the other hand, studies from
various disciplines, including occupational therapy, have
consistently demonstrated associations between learning
environment factors and students’ approaches to study-
ing [8, 27–31]. For instance, Richardson [32] studied 580
occupational therapy students in seven Danish univer-
sities and found that “students’ perceptions of the quality
of their courses are in broad terms also positively related
to the adoption of desirable approaches and negatively
related to the adoption of undesirable approaches” (p.
200). These studies suggest that aspects of the learning
environment influence study behaviors and may, in turn,
influence academic performance. Moreover, studies have
suggested that forms of teaching that modify the learn-
ing environment (e.g., group work, problem-based learn-
ing, case-study methods) seem to increase deep
approach study behaviors [33–35].
In view of the available research evidence, much re-

search effort has been invested in examining associations
between study behaviors and measures of academic per-
formance in higher education students. Several studies
have also been able to demonstrate associations between
the quality of the learning environment and students’
academic performance, but such studies have not yet
been conducted with students in occupational therapy.
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Learning environment factors have been shown to be
associated with occupational therapy students’ satis-
faction with the education program [25] and their ap-
proaches to studying [8, 35], and a possible indirect
influence from the learning environment on students’
academic performance has been proposed. However,
there is a need to disentangle the potentially interre-
lated influences of individual and contextual factors
on occupational therapy students’ academic perform-
ance. By using learning environment factors and ap-
proaches to studying as concurrent predictors of
occupational therapy students’ academic achievements,
this study adds a unique contribution to the health
sciences literature.

Study aim
The aim of the current study was to increase the under-
standing of the associations between occupational ther-
apy students’ academic performance, and their
approaches to studying and perceptions of the learning
environment. The research question for the study was:
What is the nature of the associations between occupa-
tional therapy students’ exam grades, and their ap-
proaches to studying, perceptions of the learning
environment, and sociodemographic characteristics?

Methods
Design and study context
The study is part of a larger and longitudinal study of
occupational therapy students’ academic performance, in
context of their perceptions of the learning environment
and approaches to studying. In the current study, cross-
sectional data from students enrolled in the first year of
the study program were used.

Participants and recruitment
First year occupational therapy students at six higher
education institutions in Norway were approached for
possible inclusion in the study. They were given infor-
mation about the study in a classroom session and, after
providing informed consent to participate, they were
asked to complete the questionnaire in session or at a
time and place of their own convenience. The data were
collected between December 2017 and February 2018.

Measurement
Sociodemographic variables
Age (in years) and time spent on independent studying
(average hours during a typical week) were registered as
continuous variables. Gender (male/female), having prior
experience from higher education (yes/no) and having
occupational therapy as the highest prioritized line of
education at the time of enrolment (yes/no) were regis-
tered as categorical variables.

The learning environment
In this study, the Course Experience Questionnaire
(CEQ) was used to measure aspects of the learning en-
vironment. In its original version, the CEQ consists of
30 items distributed onto five scales: clear goals and
standards, emphasis on independence, good teaching,
appropriate workload, and appropriate assessment [36].
In addition to the 30 items, one item assesses the stu-
dents’ general satisfaction with the course. The validated
Norwegian translation of the CEQ [37] was used in the
present study. The scales indicate that the respondent
perceives the course to have (1) clearly established and
disseminated goals; (2) high levels of student autonomy
and independence; (3) teaching that engages and in-
volves the students; (4) an appropriate workload; and (5)
assessment forms that promote and support learning. In
view of the preliminary internal consistency results, the
‘appropriate assessment’ scale (Cronbach’s α = 0.45) was
removed from the subsequent analyses [38].

Approaches to studying
Study approaches were measured with the Approaches
and Study Skills Inventory for Students [ASSIST; 19],
and the students used a previously validated Norwegian
translation of the instrument [39]. The ASSIST consists
of 52 statements to which the respondent is asked to
rate his or her level of agreement (1 = disagree, 2 = dis-
agree somewhat, 3 = unsure, 4 = agree somewhat, 5 =
agree). The instrument has a three-factor structure, re-
cently replicated in a cross-cultural study of undergradu-
ate occupational therapy students [40]. The items are
organized accordingly into three main scales (the deep,
strategic, and surface approaches to studying). Scale
scores are calculated by adding the scores on the rele-
vant items.

Exam grades
The students’ average exam grade scores were based on
the qualitative descriptors related to the students’ exam
grades [41]: fail = 1, sufficient = 2, satisfactory = 3, good =
4, very good = 5, and excellent = 6. As the exam grade
measure, we used the students’ grade point average
(GPA) by the time the data was collected.

Data analysis
The sample was described with means and standard de-
viations on continuous variables, whereas frequencies
and percentages are used on categorical variables. Men
and women were compared statistically by Chi-square
tests (categorical variables) and independent t-tests (con-
tinuous variables), and Cohen’s d was used as effect size
[42]. Generally, d ranging 0.20–0.49 are considered small
effect sizes, whereas d ranging 0.50–0.79 and 0.80 or
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above are considered medium and large effect sizes,
respectively.
To assess the strength of associations between the in-

dependent variables and the students’ GPA, a hierarch-
ical linear regression analysis was performed using GPA
as outcome variable. In Block 1, representing the back-
ground variables, age, gender, educational priority, prior
higher education, and time spent on independent study
were included as independent variables. In Block 2,
representing the perceived learning environment, clear
goals and standards, student autonomy, good teaching,
and appropriate workload were included. In Block 3,
representing the study approaches, the deep approach
scale, strategic approach scale, and surface approach
scale were included as independent variables. The
strength of associations was assessed with the standard-
ized β coefficient. The regression models were also used
to assess the outcome variance proportions accounted
for by each of the models and by all variables together.
All analyses were performed with SPSS for Windows,
version 26 [43], and results were considered statistically
significant if p < 0.05.

Research ethics
The Data Protection Official at the Norwegian Center
for Research Data approved the study on October 12,
2017 (project no. 55,875). The participants provided in-
formed consent prior to the commencement of the study
and were assured that their information would be
treated in confidence.

Results
Participants, response rate, and exam grades
A total of 305 students were eligible participants, and of
these 187 students (response rate 61.3 %) participated.
For each of the institutions, the response rates were 24/
76 = 31.6 % in Oslo, 56/77 = 72.7 % in Trondheim, 19/
39 = 48.7 % in Gjøvik, 31/47 = 66.0 % in Sandnes, 24/
24 = 100.0 % in Tromsø, and 33/45 = 73.3 % in Bergen.
Thirteen students had missing values on one or more of

the employed variables and were consequently removed,
rendering a sample of 174 students for the analysis.
The demographic characteristics and average exam

grades of the study participants are displayed in Table 1.
The sample was composed predominantly by female stu-
dents (81 %). The mean age of the participants was 22.7
years (SD = 4.3 years), where the male subset had a
higher mean age than the female (p < 0.01). Compared
to the female students, a higher proportion of the male
students had prior experience from higher education be-
fore enrolment in the occupational therapy program
(p < 0.05). The female students had obtained significantly
better exam grades, compared to the male students (p <
0.001).

Learning environment and study approaches
In the current study, internal consistency measures
(Cronbach’s α) for the learning environment scales were
0.73 (clear goals and standards), 0.63 (emphasis on inde-
pendence), 0.70 (good teaching), 0.69 (appropriate work-
load). Cronbach’s α for the study approach scales were
0.71 (deep approach), 0.84 (strategic approach), and 0.76
(surface approach).
The mean ASSIST and CEQ scale scores for the sam-

ple are reported in Table 2. There were no significant
gender differences related to the learning environment
scales. Compared to their male counterparts, the female
students showed significantly higher scores on the stra-
tegic approach scale (p < 0.05).

Factors associated with exam grades
The results from the regression analysis are displayed in
Table 3. Adjusting for all variables in the final model,
being female was associated with obtaining better exam
results (β = 0.22, p < 0.01). None of the learning environ-
ment scales were associated with the outcome. Among
the study approach scales, better exam grades were asso-
ciated with higher scores on strategic approach (β = 0.31,
p < 0.001), and lower scores on surface approach (β =
-0.20, p < 0.01). The full model explained 27.5 % of the
variance in exam grades, with the sociodemographic

Table 1 Sociodemographic characteristics and average exam grades of the study participants

Variables All
n = 174

Men
n = 33

Women
n = 141

p d

M (SD) M (SD) M (SD)

Age 22.7 (4.3) 24.6 (5.7) 22.3 (3.8) < 0.01 0.47

Time spent on self-study 9.1 (6.3) 10.0 (8.1) 8.9 (5.9) 0.38 0.16

Average exam grade 3.9 (1.1) 3.3 (1.2) 4.0 (1.0) < 0.001 -0.63

n (%) n (%) n (%)

Had OT as priority education 106 (60.9) 20 (60.6) 86 (61.0) 0.97

Had prior higher education 73 (42.0) 19 (57.6) 54 (38.3) < 0.05

Note. OT occupational therapy. Time spent on self-study is average number of hours spent during a typical week
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variables and the study approach scales accounting for
similar proportions (11.5 % and 11.2 %, respectively).

Discussion
This study investigated how exam grades in a sample of
Norwegian occupational therapy students were associ-
ated with the students’ background variables, their

perceptions of the learning environment and their ap-
proaches to studying. None of the learning environment
scales were significantly associated with the students’
grades. Adjusting for all variables, we found that better
exam grades were associated with being female, and with
higher scores on the strategic scale and lower scores on
the surface scale.
In view of previous research in other fields and disci-

plines, we had expected to find associations between
some of the learning environment variables and the stu-
dents’ academic outcomes. For example, in a study using
the CEQ, higher perceived workload was previously
found to be directly associated with poorer study per-
formance [27]. Another study, in which a different learn-
ing environment measure was used, found higher
teacher support for student autonomy to be associated
with better performance [23]. In our study, despite sig-
nificant differences in learning environment perceptions
being detected across study sites [44], no associations
between learning environment factors and study per-
formance were found. These findings imply that varia-
tions in academic performance were essentially
unrelated to how the students perceived the learning en-
vironment. Despite dissimilarities with regards to field of
study and measurement methods, these results appear to
echo a recent Norwegian study, in which no direct asso-
ciations between learning environment variables and the
students’ academic grades were found [1]. Thus, there is
mixed evidence related to the role of the learning envir-
onment for students’ academic performance. However,
the results of this study should not be interpreted as evi-
dence of the learning environment being irrelevant. In
fact, studies have demonstrated associations between
learning environment factors and students’ use of study
approaches [8, 27–30, 35], suggesting that learning en-
vironment factors may influence academic performance
indirectly by influencing study behaviors. In addition,
their relationship to students’ satisfaction with courses
and study programs [23, 25] and students’ well-being

Table 2 The participants’ approaches to studying and perceptions of the learning environment

Variables All
n = 174

Men
n = 33

Women
n = 141

p d

Study approach scales M (SD) M (SD) M (SD)

Deep approach score 56.5 (8.7) 58.5 (11.7) 56.1 (7.8) 0.16 0.24

Strategic approach score 72.2 (10.3) 68.5 (9.2) 73.0 (10.4) < 0.05 -0.46

Surface approach score 47.5 (9.2) 45.9 (10.0) 47.8 (9.0) 0.28 -0.20

The learning environment

Clear goals and standards 16.6 (3.9) 16.7 (3.9) 16.5 (3.9) 0.84 0.05

Student autonomy 18.6 (4.0) 18.2 (4.4) 18.7 (3.9) 0.58 -0.12

Good teaching 27.3 (6.1) 26.2 (5.3) 27.6 (6.3) 0.27 -0.24

Appropriate workload 15.2 (3.7) 15.4 (3.5) 15.1 (3.7) 0.61 0.08

Table 3 Factors associated with the participants’ grade point
average (n = 174)

Independent variables Average exam grade

1) Demographics Std. β P

Age 0.05 0.52

Gender 0.22 < 0.01

Educational priority 0.11 0.11

Prior higher education 0.00 0.99

Time spent on self-study -0.10 0.20

Explained variance 11.5 % < 0.01

2) The learning environment

Clear goals and standards 0.02 0.83

Student autonomy -0.10 0.25

Good teaching 0.12 0.16

Appropriate workload -0.03 0.69

R2 change 4.7 % 0.06

Explained variance 16.3 % < 0.001

3) Study approach scales

Deep approach score -0.06 0.44

Strategic approach score 0.31 < 0.001

Surface approach score -0.20 < 0.01

R2 change 11.2 % < 0.001

Explained variance 27.5 % < 0.001

Note. Table content is standardized β weights, indicating the strength of each
variable’s relationship with average exam grade controlling for all variables in
the model, and p-values associated with these relationships. Variable coding:
male = 0, female = 1; occupational therapy was first priority = 1, occupational
therapy was not first priority = 0, prior higher education = 1, no prior higher
education = 0. On all other variables, higher scores indicate higher levels

Bonsaksen et al. BMC Medical Education          (2021) 21:496 Page 5 of 8



[26] strongly suggest that they are important for several
good reasons.
The associations between exam grades and the scores

on the strategic and surface study approach scales are in
line with previous studies in fields such as psychology
[12], medicine [17, 18, 44–46], and health science educa-
tion more in general [48]. The results also mirror the
study of associations between study approaches and
exam grades in a cross-cultural sample of occupational
therapy students [6]. Thus, the study results corroborate
the notion that strategic and surface approaches to
studying are related to students’ academic performance
and supports the notion that these associations are rela-
tively similar across contexts and fields of study. While
students with predominant strategic study behaviors
tend to perform better academically, those with predom-
inant surface study behaviors perform more poorly.
However, no association was found between the stu-

dents’ academic performance and their scores on the
deep approach scale. While existing theory and research
have suggested deep study behaviors and students’ exam
grades to be intrinsically linked (e.g., [2, 19, 47, 49]),
other researchers have questioned this idea [50, 51].
Moreover, some researchers have expressed a view that
the deep-surface dichotomy is overly simplistic, suggest-
ing that study behaviors appear in a broader context
(e.g., the nature of the knowledge to be acquired) – thus,
the deep approach is not universally preferred [52]. This
may have particular relevance for education programs
that emphasize practice and skills training, such as the
Norwegian occupational therapy programs. Possibly, al-
though extensively used in health and medical education
programs across the world [17, 18, 45, 47, 48, 53–56] ,
the content of the ASSIST scale items may fit better
when applied in academic contexts focused on critical
thinking concerned with the evidence and rationale for
different forms of practice, compared to contexts in
which students work on mastering practical skills. For
example, a student whose study approach leans largely
towards the deep approach in academic contexts may re-
spond differently to items related to reading, linking
ideas and comprehensive understanding, while focused
on improving practical skills. Although the question-
naires were completed while undergoing campus-based
study modules, the study programs’ orientation towards
practice and practical skills may have influenced scores
on the deep approach scale and how they related to stu-
dents’ exam grades.
The results of the current study provide support for

Ward’s [18] interpretation, suggesting that decreasing
surface-type study behaviors among students may be
more beneficial for their academic performance than in-
creasing students’ deep-type behaviors. In addition, clus-
ters of study approaches – e.g., having high scores on

strategic study behaviors combined with low scores on
surface behaviors – may be particularly important in re-
lation to students’ academic performance.
It should be noted that exam grades are not perfect

expressions of students’ academic ability. Grades express
academic performance within a given assessment con-
text, and according to constructive alignment theory
[57], both the frequency and type of assessment are
likely to influence the students’ ways of managing the
course. Thus, the lack of association between grades and
the deep approach scale score may reflect assessment
forms used in the occupational therapy programs that
do not favor deep learning.
Female students received better exam grades than

their male counterparts. Occupational therapy is a pro-
fession with a large over-representation of women,
among practitioners as well as among students, educa-
tors and researchers [4, 58], and it has been suggested
that the female dominance in the profession might make
it easier for female students to succeed within the estab-
lished culture [59]. The study points towards a need for
conducting more research on the male minority of occu-
pational therapy students, addressing their perceived
needs in the study situation and their views on what can
assist their success as students and future occupational
therapists.

Study strengths and limitations
A strength of the study is the use of data from all of the
occupational therapy education programs in Norway,
adding to the generalizability of the results. The total
sample was sufficient in size for a multiple regression
analysis with a relatively large number of independent
variables. However, the response rates varied substan-
tially between education programs, which may have
biased the results with more weight given to education
institutions with higher response rates. The cross-
sectional study design does not allow for causal interpre-
tations of the results. Future studies may examine the
extent to which approaches to studying can predict aca-
demic outcomes at subsequent assessments, and
whether study approaches can mediate relationships be-
tween learning environment factors and subsequent aca-
demic outcomes. Moreover, research may further
explore the situation for male students enrolled in occu-
pational therapy study programs. Finally, given that a
substantial outcome variance proportion is left unex-
plained by the tested regression model, we suggest that
future studies include more relevant variables that can
account for variance in grades among students. Such
variables may include academic achievements prior to
those obtained in the current study program, personality
factors, and direct measures of study motivation.
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Conclusions
The students’ perceptions of the learning environment
were not significantly associated with the grades they ob-
tained, whereas higher scores on the strategic approach
scale and lower scores on the surface approach scale
were significantly associated with better grades. Occupa-
tional therapy students with a desire for obtaining good
grades are therefore advised to use strategic study behav-
iors and avoid using surface approach behaviors. In the
development of courses and study programs, educators
should strive to organize curricula, assignments and
exams in ways that discourage students from relying on
a surface approach to studying. They may also routinely
assess study behaviors among their students and target
students inclined to use the surface study approach for
courses or support programs aimed at learning how to
study successfully. In addition, organizing student men-
toring groups, where successful advanced students share
their views and experiences with more inexperienced
students, may be useful for students who need support
with their studies.
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