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ABSTRACT
Whether higher education students’ approaches to studying are amenable
to change, is disputed. In this study, Norwegian occupational therapy
students’ (n = 263) approaches to studying were assessed annually across
the three-year course, with the aim of exploring changes during the
undergraduate study program. Sociodemographic information and the
Approaches and Study Skills Inventory for Students were completed.
Changes during the follow-up period were analyzed using linear mixed
models for repeated measures. A significant increase in deep approach
scores and a decrease in surface approach scores during the study
program was revealed. The strategic approach remained unchanged, but
with a difference between education institutions. Overall, the study
suggests that the students’ approaches to studying changed in a positive
direction during the study program. Attention should be given to
students at risk of adopting a surface approach to studying and to the
individual and contextual elements influencing study behaviors.
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Introduction

In occupational therapy education there is a tradition for active learning and varied learning activi-
ties. This tradition concurs with the profession’s philosophy that humans are occupational beings
who learn best by doing occupations that fit their individual capacities and have meaning for them
(Wilcock, 2000). In line with the Minimum Standards for the Education of Occupational Therapists
(World Federation of Occupational Therapists, 2016) a variety of teaching methods are used,
including traditional lecture-based instruction, case studies, problem-based-, team-based- and pro-
ject-based learning (Gramstad et al., 2020). Considering these varied learning activities, emphasiz-
ing student activity and collaborative learning, a development towards more productive study
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approaches during the three-year education program, seems possible. However, studies of change
in occupational therapy students’ study approaches are lacking.

The Students’ Approach to Learning (SAL) tradition is founded on the phenomenographical
studies by Marton and Säljö (1976). This research tradition focuses on how students engage in
learning and handle learning tasks, often by analysis of self-reported data (Biggs, 2001; Entwistle,
2009). The main approaches to learning: the deep, surface and strategic approaches, represent
three different ways students relate to learning and are associated with qualitatively different learn-
ing outcomes (Biggs, 2001; Entwistle & Ramsden, 2015; J. T. E. Richardson, 1997). When using a
deep approach to learning, the student wants to understand and engage in the main themes and
principles inherent in the learning materials, doing so by using strategies appropriate for creating
meaning. By contrast, the surface approach to learning refers to the student selectively memorizing
to get the task done, motivated by the desire to avoid failing exams while using minimal effort.
While the deep and surface approach describes the students’ engagement in learning, the strategic
approach is concerned with how students organize their learning (Entwistle, 2018; Kember et al.,
1999). Students using a strategic approach, are competitive and study towards the aim of producing
the best possible exams results through well-organized studying and alertness to assessment
requirements (Biggs, 2001). This strategy may rely on a combination of deep and surface behaviors.
Researchers in this field have used two different expressions, namely “approaches to learning” and
“approaches to studying”. In this study, we use the expression “approaches to studying”, placing
emphasis on our assessment of study behaviors, not the outcome of such behaviors (learning).

Over the last 20 years, empirical research has shown better clinical and academic performance
outcomes from using deep and/or strategic study approaches, as well as poorer outcomes of surface
approach behaviors (Diseth, 2007a; Herrmann et al., 2017; M. Richardson et al., 2012; Salamonson
et al., 2013; Ward, 2011a, 2011b). Students’ approaches to learning are influenced by student
characteristics, as well as factors in the learning environment (Baeten et al., 2010; Biggs & Tang,
2011; Vermunt, 2005). For example, older students have been found to study more in line with
the deep approach and less in line with the surface approach, compared to younger students (Bec-
caria et al., 2014; Diseth, 2007b; Douglas et al., 2020; J. T. E. Richardson, 1997; Rubin et al., 2018;
Salamonson et al., 2013; Zeegers, 2001), while female students have been more inclined to use stra-
tegic approach behaviors, compared to male students (Bonsaksen et al., 2017; Nguyen, 2016; Smith
& Miller, 2005). Learning environment factors are commonly considered important for students’
approaches to studying (J. T. E. Richardson, 2010). A recent study of occupational therapy students
found that several aspects of the learning environment (generic skills, workload and clarity of goals
and standards) were significantly associated with the students’ study approaches (Mørk et al., 2020).

The evidence related to within-person changes in study behaviors over time is mixed, and the
degree to which approaches to studying represent a stable, predisposed trait, or a state depending
on the context, is debated (Nijhuis et al., 2008; Vermetten et al., 1999). Therefore, researchers should
distinguish between the student’s general predisposition towards a particular approach (with which
he or she enters the education program), and the student’s development of his or her study
approach during the education program; a development which is possibly related to the particular
learning context (Wierstra et al., 2003). Nonetheless, it may still be challenging for researchers in
longitudinal studies to distinguish between individual and contextual elements influencing stability
or change in students’ study approaches (Postareff et al., 2014; Vanthournout et al., 2013).

Researchers have found that study approaches are changeable over time, due to various contex-
tual effects or individual development. For example, some studies have indicated positive develop-
ment (increased deep and/or strategic scores and decreased surface scores) (Asikainen et al., 2014;
Hall et al., 2004; Walker et al., 2010), whereas other studies have found change in the undesired
direction with decreased deep scores and/or increased surface scores (Ballantine et al., 2008; Gijbels
et al., 2009; Piumatti et al., 2021; Prat-Sala & Redford, 2010; Wilding & Andrews, 2006). Postareff
et al. (2018) found that changes in deep and surface approach scores varied from one course to
another. Yet again, other studies have revealed no significant change over time (Chen et al.,
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2015; Edmunds & Richardson, 2009). The mixed results from previous research, lead Asikainen and
Gijbels (2017) to the conclusion that there is no clear evidence to support the assumption of a gra-
dual change towards employing more deep approach to studying.

Considering the link between productive study approaches (i.e., deep and strategic approaches)
and clinical and academic performance outcomes, educators would have an interest to know if –
and possibly, how – they can support their students to adopt productive study approaches. How-
ever, the results of previous research pertaining to changes in approaches to studying have been
ambiguous. Studies on occupational therapy students appear to have largely used a cohort compari-
son approach – thus, potential temporal changes in study approaches are yet to be explored. This
study, investigating longitudinal changes in occupational therapy students’ approaches to studying,
adds to the knowledge base concerned with study approaches in higher education by using students
in occupational therapy education as the case example.

Study aim

This study aimed to increase the knowledge about occupational therapy students’ approaches to
studying and assess how these approaches developed across the three-year course of the under-
graduate study program. The research question was: To what degree do students’ study approaches
change over time?

Materials and methods

Design and study context

The study is part of an investigation of Norwegian occupational therapy students’ perceptions of the
learning environment (Bonsaksen et al., 2019; Thordardottir et al., 2022; Thygesen et al., 2020),
their approaches to studying (Dalomba et al., 2020; Gramstad et al., 2020; Mørk et al., 2020; Thørri-
sen et al., 2022) and their academic performance (Bonsaksen et al., 2021).

The context of this study is the six occupational therapyprograms inNorwaywithclass sizesbetween
24 and 77 students. These bachelor’s degree programshave a duration of 3 years,which includes amini-
mumof 1/4 clinical practice (known as fieldwork). In each of the education programs, students partici-
pated in diverse learning activities such as traditional lectures, seminars, case studies, problem-based,
team-based, and project-based learning, and individual self-organized studies. Although all of these
programs build on and are regulated by the national qualification framework (Ministry of Education
andResearch, 2014), the educational institutions adjust the relevant curriculumaccording to their edu-
cational profile and local differences. For that reason, the programs differ in terms of class sizes, edu-
cational profiles, clinical practice and admission requirements. The study employed data from the
students in their first, second and third year of study. The data collections were conducted with one-
year interval at each of the education programs, about midway into each study year.

Participants, recruitment, and response rate

Students from each of the six occupational therapy education programs in Norway were recruited. A
member of faculty distributed the questionnaires and consent forms to students, and the students com-
pleted the questionnaires by paper and pencil. From the six education programs, 305 students where
eligible to participate. At the first assessment, 187 students participated (61.3% response rate), while
168 (55.1% response rate) and 200 (response rate 65.6%) participated in the second and third years,
respectively. In total, 118 students participated in each of the three assessments, 58 students participated
twice, and 87 students participated at only one assessment. A total of 263 students (response rate 86.2%)
participated at a minimum of one assessment. These 263 students were included in the current study
sample. Table 1 displays an overview of participants in each of the study years by education program.
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Measurement

Sociodemographic background and education-related variables
Information regarding sociodemographic background (age and gender) and education (education
institution and individual study efforts; the latter operationalized as hours spent on independent
study during a typical week) was collected as part of the questionnaire.

Approaches to studying
Study approaches were measured with the Approaches and Study Skills Inventory for Students
(ASSIST) (Entwistle et al., 2013), and the students used a previously validated Norwegian trans-
lation of the instrument (Diseth, 2001). The ASSIST consists of 52 statements to which the respon-
dent is asked to rate his or her level of agreement (1 = disagree, 2 = disagree somewhat, 3 = unsure,
4 = agree somewhat, 5 = agree). The instrument has a three-factor structure (Dalomba et al., 2020),
a structure recently confirmed in a cross-cultural study of undergraduate occupational therapy stu-
dents (Bonsaksen et al., 2019). 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 relevant items. Internal consistency estimates (Cronbach’s α) were calculated while the students
were in the first year of study. Cronbach’s α for the study approach scales were 0.71 (deep
approach), 0.84 (strategic approach), and 0.76 (surface approach) (Gramstad et al., 2020; Mørk
et al., 2020).

Data analysis

All data were entered into the computer program IBM SPSS Statistics (Version 26). Descriptive
analysis on all variables was performed, using means (M), standard deviations (SD), frequencies
and percentages as appropriate. Changes during the follow-up period were analyzed using linear
mixed models (LMM) for repeated measures. Unlike traditional ANOVA approaches for repeated
measures analysis, LMM allows for estimating trajectories despite missing scores at single
occasions. These models use all available data to estimate possible within-subject dependencies,
and no imputation is necessary provided that the missing at random assumption is fulfilled (Ibra-
him &Molenberghs, 2009). Thus, the procedure of using all available data reduces the possibility of
selection bias, which would be higher if only completers (i.e., students who participated each year)
were included. Separate linear mixed effect models were fitted to assess the development on each of
the three study approach scales, and to assess whether the pattern of development differed by edu-
cation institution. Dependencies within individuals were modeled using unstructured covariance
matrix. In addition to time and education institution, possible confounders (age, gender and
study efforts) were entered as fixed effects. The results are presented as the overall effect (F-test)
of a given variable over the whole study period, the estimated marginal means (means adjusted
for all covariates included in the model) and regression coefficients b with 95% confidence intervals
(CI). All the analyses were considered exploratory so no correction for multiple testing was per-
formed and p-values <0.05 were considered statistically significant.

Table 1. Participants in each of the study years by education program.

First study year Second study year Third study year

Trondheim 56 53 54
Oslo 24 31 47
Sandnes 31 25 30
Bergen 33 24 24
Gjøvik 19 18 24
Tromsø 24 17 21
Total 187 168 200
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Ethics

The Norwegian Center for Research Data gave their approval for collecting, storing and utilizing the
data (project no. 55875). The students were informed that completion of the questionnaires was
voluntary, that their responses would be treated in confidence, and that there would be no negative
consequences from opting not to participate in the study. All participants provided written
informed consent.

Results

Participants

The 263 participants represented six different education institutions in Norway, located in Oslo (n
= 69, 26.2% of the total sample), Bergen (n = 41, 15.6%), Trondheim (n = 64, 24.3%), Sandnes (n =
35, 13.3%), Tromsø (n = 28, 10.6%) and Gjøvik (n = 26, 9.9%). The great majority of the sample (n
= 207, 78.7%) was women, while 55 (20.9%) were men (one participant did not report his/her sex).
In the sample, the mean age was 23.0 years (SD = 4.9 years) and the number of hours spent on inde-
pendent study during a typical week was 8.7 h (SD = 6.0 h).

Approaches to studying

The students’ estimated marginal means of the deep, strategic, and surface approach scales are dis-
played in Table 2. All estimated means are presented according to time of assessment and are
adjusted for their participants’ age and study efforts. Table 3 displays the results from the analyses
of the deep, strategic, and surface approach scales, respectively. The listed p-values represent the
overall impact of a given covariate and a given scale. Thus, when the F-test is statistically significant
(p-values <0.05) a given covariate is statistically significantly associated with the outcome (given
scale) when the whole study period is considered.

Deep approach
In a multivariate model adjusted for gender, age, education institution, time, and study efforts, most
of these covariates were statistically significantly associated with the deep approach scores. Male
students scored on average two points higher compared to females (b = 2.44, 95% CI [0.20; 4.67],
p = 0.033). For each year the students were older, they scored about 0.4 points higher on deep
approach scale (b = 0.39; 95% CI [0.20; 0.58], p < 0.001) and each hour of increased study efforts
was associated with an 0.2 points higher level of deep approach (b = 0.21; 95% CI [0.05; 0.37], p
= 0.009). Overall, the students scored almost two points lower the first compared to the last assess-
ment point (b =−1.71, 95% CI [−2.74; −0.68], p = 0.001), but only a half point lower at the second
compared to the last assessment point (b =−0.48, 95% CI [−1.41; 0.45], ns). Thus, significant
change in the level of deep approach only occurred between the first and the second time of
assessment.

Table 2. Study approach scales (estimated marginal means) at the three assessment points.

Study approaches

Years of study

1st year M (95% CI) 2nd year M (95% CI) 3rd year M (95% CI)

Deep approach 56.7 (55.4-58.0) 57.9 (56.6-59.2) 58.4 (57.1-59.7)
Strategic approach 70.9 (69.4.72.5) 70.9 (69.3-72.4) 70.9 (69.5-72.4)
Surface approach 47.3 (45.9-48.8) 45.1 (43.6-46.6) 44.7 (43.1-46.2)

Note. The estimated marginal means are adjusted for age and study efforts.
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Strategic approach
In a multivariate model adjusted for gender, age, education institution, time and study efforts, gen-
der and study efforts remained independently significantly correlated with scores on the strategic
approach scale. Male students scored on average 2.9 points lower compared to females (b =
−2.86, 95% CI [−5.40; −0.32], p = 0.028) and each hour increase in study efforts was associated
with about 0.4 points increase in the level of strategic approach (b = 0.38, 95% CI [0.20; 0.56], p
< 0.001). When assessing and comparing the estimated marginal means, significant differences
emerged among the institutions. The highest estimated means (>70) were observed for students
in Gjøvik, Sandnes and Trondheim, while the lowest (<70) were for students in Oslo, Tromsø
and Bergen. However, the scales remained almost unchanged over the whole observation period.

Surface approach
In a multivariate model adjusted for gender, age, education institution, time, and study efforts, only
time and student age were significantly correlated with the surface approach scores. On average, the
students scored about 2.7 points higher the first year compared to the last year (b = 2.69; 95% CI
[1.36; 4.01], p < 0.001), but only a half point higher in the second year compared to the last year
(b = 0.45; 95% CI [−0.77; 1.66], ns). Thus, significant change in the level of surface approach
only occurred between the first and the second time of assessment. Older students scored lower
compared to the younger ones (b =−0.29; 95% CI [−0.50; −0.07], p = 0.011).

Discussion

This study examined changes in occupational therapy students’ approaches to studying across the
three-year course of the undergraduate study program. Contrary to Asikainen and Gijbels (2017)
conclusion, the results from this study showed that the deep approach scale scores increased,
and the surface approach scale scores decreased over time, thus indicating a gradual change towards
more deep approach to studying during the education trajectory. The strategic approach score
scales remained unchanged across time, however, a difference between education institutions
was revealed. Age, gender, and time spent on independent studying was associated with the
study approach scores in a mostly predictable pattern, reflecting results from previous research.

Increased deep approach scores and decreased surface approach scores

As it may be easier to induce a surface approach than a deep approach to studying (Biggs & Tang,
2011; Diseth, 2007b; Marton et al., 1997), the detected changes on the deep and surface approach
scales are particularly desired results. Student-centered environments have predicted a deep
approach to learning, while teacher-centered environments have predicted a surface approach
(Beausaert et al., 2013). Thus, contextual factors need to be considered when aiming to create a
more student-centered learning environment. For example, faculty and staff should strive to

Table 3. Study approach scale scores: tests of fixed effects.

Variables

Deep approach Strategic approach Surface approach

F statistics p-value F statistics p-value F statistics p-value

Intercept 368.67 < 0.001 565.91 < 0.001 336.89 < 0.001
Age 15.88 < 0.001 0.15 0.70 6.63 < 0.05
Sex 4.61 < 0.05 4.91 < 0.05 1.12 0.29
Study efforts 6.95 < 0.01 17.19 < 0.001 1.70 0.19
Education institution 1.40 0.23 3.63 < 0.01 0.69 0.63
Time 5.40 < 0.01 0.00 > 0.99 10.1 < 0.001

Note. ‘Education institution’ refers to differences in scale scores between the education institutions. ‘Time’ refers to changes in
scale scores over time.
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maintain appropriate student workload and information load, provide sufficient support, set clear
learning goals and create possibilities for independent studying (Baeten et al., 2010). Designing the
curriculum to include writing tasks that require reflection and independent engagement can also
have an impact on students’ adoption of a deep rather than a surface approach to studying (English
et al., 2004). Research has suggested that a surface approach to learning is encouraged by poor
teaching quality (Diseth, 2007a), unclear standards and goals as well as inappropriate workload
(Lizzio et al., 2002; Mørk et al., 2020). Fryer and Vermunt (2018) suggested that students who
adopt a surface approach, and are left to their own devises, are unlikely to improve. Thus, in
line with the many studies suggesting an impact of the learning environment on students’ study
behaviors, we wondered whether the students’ positive study approach development might be
related to corresponding positive change in the learning environment. However, another study
from the same project showed a decrease on some of the learning environment scales, specifically
“Emphasis on independence” and “Good teaching” (Stigen et al., 2022). The positive changes in the
students’ study approach ratings may therefore be a result of their increased maturity and their
adapting to the student role and the tasks and requirements of the education program (Thordar-
dottir et al., 2022), rather than a result of positive changes in the learning environment. The gradual
processes from novice to advanced learner may positively influence engagement in group work and
teaching forms such as team-based learning. Engagement in such learning activities might
strengthen the feeling of commitment to the group. Explaining ideas to other group members
and engaging in case discussions can enhance a deep approach to learning (Pires et al., 2020), as
can also the promotion of a safe and supportive social climate among students and between teachers
and students (Tho et al., 2020). Deep learning may also be enhanced by increasing students’ aware-
ness of how to learn, possibly through learning activities by which the students themselves construct
meaning (Fyrenius et al., 2007).

The students gained limited fieldwork experience before the first assessment point (Gramstad
et al., 2020), while fieldwork was used increasingly throughout the subsequent parts of the edu-
cation programs. Clinical practice can urge higher-level cognitive processes giving rise to new
understanding and increasing problem solving- and decision making skills (Donaghy & Morss,
2007). The occupational therapy students’ development, increasing the deep and decreasing the sur-
face approach to studying, may therefore be related to a change in the dominant forms of teaching
environment – from an emphasis on the theoretical environment in the classroom to an increased
emphasis on the clinical environment with “real” patients. This is in line with previous research
suggesting that a contextualized understanding, conceivably derived more easily from experiences
in clinical practice, might stimulate deep study behaviors (Asikainen et al., 2014; Entwistle, 2018).

Lastly, reducing the surface approach to studying may bemore beneficial for students than increas-
ing the deep approach (Ward, 2011b). Our previous study, based on first-year data only, showed that
better examgradeswere associatedwithhigher scores on strategic approachand lower scoreson surface
approach, while no association was found between the students’ exam grades and their scores on the
deep approach scale (Bonsaksen et al., 2021). There is also evidence that students with high ratings
ondeep approach to studying combinedwith low ratings onorganized studying aremore likely to exhi-
bit poor academic achievement, operationalized as low grade point average and delayed graduation
(Haarala-Muhonen et al., 2017). Therefore, the theoretically proposed benefit from deep study beha-
viorsmay be overrated, and not necessarily enough to succeed in studies (Asikainen et al., 2014; Parpala
et al., 2022). Possibly, a relationship between deep study approach ratings and better academic out-
comes may depend on the students’ organizing study skills (Haarala-Muhonen et al., 2017; Parpala
et al., 2022), in other words; their level of strategic approach to studying.

Unchanged strategic approach scores, but differences between educational institutions

Across the three-year period, the strategic approach score scales among the occupational therapy
students remained unchanged. The definition of the strategic approach has changed from less
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competitive, and more in terms of utilizing organized effort (Entwistle, 2018). Nevertheless, there
are arguments for an ego enhancement by achievement, as indicated by having long-term life goals
such as wealth and status life goals (Wilding & Andrews, 2006). Good exam performance may be
seen as instrumental for achieving such outcomes. Biggs (2001) argued that the motive behind the
strategic approach relates more strongly to personality, compared to deep and surface approaches.
In support of this reasoning, Postareff et al. (2018) found that across five different courses the stra-
tegic study approach had less within-student variation compared to the deep and surface
approaches. The researchers, therefore, argued that the strategic study approach is less context-
specific and possibly more strongly related to individual characteristics. Understanding levels of
strategic study approach to be largely determined by individual factors would contribute to explain
the consistent levels of strategic approach across the three study years.

In this study, we found differences between the education institutions regarding the students’
strategic approach to studying. The data are insufficient to conclude about the reasons for these
differences. However, one viable explanation is that students in the six education institutions
had different initial levels of the strategic approach to studying when entering the study program.
In fact, the analysis of the first-year students showed that the differences – higher strategic scores
among students in Gjøvik, Sandnes and Trondheim – were exactly the same at the outset of the
education program (Gramstad et al., 2020). Thus, leaning towards the theory suggesting that stra-
tegic approach behaviors are largely trait-based (Biggs, 2001; Postareff et al., 2018) we may conceive
the overall differences on this approach as a continuation of the initial differences between the stu-
dents at the six education institutions.

Sociodemographic covariates to study approaches

In this study, men had significantly higher scores on deep approach and lower on strategic scores
than women. Female students’ higher scores on the strategic approach confirms the results of our
previous study based on first-year data only (Mørk et al., 2020) and have also been reported in other
studies of occupational therapy students (Bonsaksen et al., 2017). Higher deep approach scores
among men are in line with the results obtained by Sadler-Smith (1996), while diverging results
have also been reported (Heijne-Penninga et al., 2008; Rubin et al., 2018; Salamonson et al.,
2013). Consistent with findings in previous research (Beccaria et al., 2014; Diseth, 2007b; Douglas
et al., 2020; J. T. E. Richardson, 2013; Rubin et al., 2018; Salamonson et al., 2013; Zeegers, 2001),
older students had higher scores on deep approach to studying and lower scores on surface
approach, compared to younger students. Lastly, in line with a previous study on occupational
therapy students (Bonsaksen et al., 2017), we found statistically significant associations between
higher scores on the deep and strategic approach scales and spending more time on independent
study. Strategic approach behaviors, comprising skills in managing time and effort, have previously
been found to be positively related to study progression (Asikainen et al., 2014). Thus, there is a
logical association between favoring productive study approaches and spending more time on inde-
pendent studying, and they may both be important for students’ progression during the educational
course. As previously suggested, attention should be paid to assisting students develop their study
skills and time management skills (Asikainen et al., 2020; Haarala-Muhonen et al., 2017), particu-
larly since organizing skills may be difficult to develop (Parpala et al., 2022; Postareff et al., 2018).

Study limitations and suggestions for future research

Our study has some limitations. It is based on the students’ self-evaluations of their approaches to
studying, and self-evaluations are always susceptible to social desirability bias – respondents may
respond in the way they feel is more socially acceptable. However, the study approaches were
measured with three well-established scales, and Cronbach’s alphas were good for all scales thus
implying good internal validity.
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Exploring changes in students’ approaches to studying is challenging and some may argue that
three measurement points is scarce. At least three measurement points are needed to explore linear
growth trajectories and four measurement points to investigate quadratic growth models (Singer
et al., 2003; Vanthournout et al., 2013). We have strived to reach a balanced study design allowing
for longitudinal analysis without imposing excessive strain on the participating students.

The study allowed for describing the developmental pattern of students’ approaches to studying
over the course of three years, but our understanding of why students developed like they did is
limited. To address this issue, future studies may incorporate qualitative interviews with students
that can be used as supplement to questionnaire-based data collection. In addition, investigating
how students change their approach to studying in higher education should emphasize context
to a larger degree. Therefore, future research on study approaches may focus on the course-,
topic- or task level, which would allow for a detailed analysis of how study approaches are related
to highly specific contextual variables (Asikainen & Gijbels, 2017).

The study is also limited by its focus on each of the separate study approach scales, and not on
the profiles of students – that is, the students’ combination of scores on all three study approaches.
For instance, Vanthournout et al. (2013) advocated for the consideration of individual differences
when investigating developmental trajectories in students’ approaches to studying. Recent research
has also demonstrated that different combinations of approaches to studying are important in
explaining students’ academic achievement (Fryer & Vermunt, 2018).

Another limitation of the study is using only one group of professional healthcare students, as all
the participants were occupational therapy students enrolled in undergraduate programs in Nor-
way. The specific sample characteristics suggest that the population of students to which the results
of this study can be generalized, is limited. Therefore, future studies may focus on other disciplines
and may also include comparative analyses of change patterns in different groups of students. In
addition, we do not have data concerned with non-responders that might allow for a comparison
of participants and non-participants.

Finally, we have compared responders and non-responders at assessment 2 (T2) and assessment
3 (T3) compared to assessment 1 (T1) on selected baseline variables and ASSIST baseline scores.
There were no statistically significant differences between students who answered at T2 and base-
line, and students who answered at T3 and baseline, regarding selected baseline variables (age, sex,
study effort and education institution). The proportion of students enrolled from the different edu-
cational institutions varied over time and was significantly different at T2 and T3, compared to
baseline (both p < 0.01). However, the ASSIST scores at baseline did not differ between those
who answered at baseline and assessment 2 (p = 0.667), and between those who answered at base-
line and assessment 3 (p = 0.907). Based on the above, we concluded that we could assume MAR
(missing at random) and thus use LMM without any imputation. Model based imputation was
not needed given the MAR assumption was fulfilled (Ibrahim &Molenberghs, 2009). Thus, we con-
sider our results still representative for the original target population despite the relatively high level
of missingness.

Conclusion and implications

This study aimed to examine changes in occupational therapy students’ approaches to studying
across the undergraduate study program, with the research question; to what degree do students’
study approaches change over time? While the students’ scores on strategic approach remained
unchanged, the deep approach scores increased, while their scores on surface approach decreased.
Overall, therefore, the study suggests that the approaches to studying are changeable, and that they
did in fact change in a positive direction throughout the course of the study. Particular attention
should be given to students at risk of adopting a surface approach to studying and the kinds of
learning environments that best support productive study behaviors. Such environments may com-
prise supportive relationships between students, and between students and educators, and may also
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focus on eliciting teaching and learning experiences that are directly linked to clinical professional
practice.
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