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How students experience educational environments and the interconnections between their readiness, task ex-

periences and their long-term desire to reengage with course content are critical questions for educators.
Research postgraduate students (n = 310) at a research-intensive university in Hong Kong, engaging in a 24-h
introductory teaching course, participated in this study. Learner readiness for the course was assessed as prior
Domain interest, self-efficacy, and knowledge. Subsequently, students completed four formative assessments,
reported their on-task interest in seven strategically chosen tasks and end-of-course Course and Domain interest.
Longitudinal-SEM tested interconnections between readiness components, Task, Course and Domain interest.
Initial self-efficacy beliefs for teaching predicted early Task interest, while Domain interest was a predictor of
Task interest in explicitly practical task experiences. Strong interconnections between Task interest across the
study were evident. Individual written and social discussion tasks presented strong contributions to future

Longitudinal latent SEM
Micro-analytic

Course/Domain interest. Implications for theory and practice are discussed.

1. Introduction

Decades of research have and continue to refine our understanding of
interest as a complex psychological process integral to learning, which
in the current study is defined broadly as a desire to reengage with an
object! (Renninger & Hidi, 2016). Applying this growing understanding
to the structures of formal education students and teachers work within
has the potential to enhance student learning processes (Thoman et al.,
2017) and outcomes (Jansen et al., 2016). Furthermore, it also has the
potential to address persistent educational issues (e.g., female student
STEM engagement; Hoffman, 2002). The approach in the current study
is to consider the development of interest in a specific learning domain
as the outcome of students’ readiness to engage in a relevant course in
the form of prior knowledge, Domain interest and self-efficacy, in
combination with on-task interest experiences and developing Course
interest.

The Four Phase Model of interest (i.e., Stimulated, Maintained,
Emerging and Well-developed Individual, see section 2.2; Hidi &

Renninger, 2006; Renninger & Hidi, 2011) is a useful guide to under-
standing how environments can affect the development of an in-
dividual’s interest across a series of engagements with an object. Any
application of the Four Phase Model to courses and classes, however,
must strike a balance between the accumulated theory the model or-
ganises and practicality for stakeholders. This application to course/-
classroom practice needs to provide direction for educators, while still
feeding into the ongoing theoretical discussions surrounding interest as
a learning process and outcome. A refocusing of the phases of devel-
opment as they apply to classroom experiences can achieve this aim.
This begins by building from the readiness students bring with them to
every new learning environment (Renninger & Hidi, 2020). Central to
this readiness are the prior Domain interest (i.e., a desire to reengage
with the domain; Renninger & Hidi, 2016), prior knowledge, and
self-efficacy (i.e., in the current study, an individual’s beliefs that s/he
has the ability to successfully teach) for the course of study that students
come with. From this base, the cumulative student experience, assessed
as a series of interconnected interest in tasks (in class, online and
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independently), can be framed as a pattern, potentially building their
interest in the specific course and through/to students’ broader interest
in the domain of study.

Several longitudinal studies across semesters and a year of school
have been undertaken (e.g., Fryer & Ainley, 2019; Grigg et al., 2018;
Marsh et al., 2005; Xu, 2018). However, because the focus of these
studies has been on individual interest, they have done little to illumi-
nate the contribution of specific classroom experiences for the devel-
opment of students’ interest in a specific domain of study. A refocus of
the phases of interest (Four Phase Model; Hidi & Renninger, 2006) on
students’ course specific experiences can ameliorate this weakness by
offering a detailed map of how week-to-week learning experiences can
feed into students’ interest for the objects of formalised learning.

The current study was designed to begin to address this gap and lay
the groundwork for curriculum-level interventions in students’ interest
development. The current study pursued a micro-analytic research
design across a mandatory course in how to teach for research post-
graduate students (Ph.D. and MPhil students from 10 faculties). This
study attempted to draw a detailed map, establishing pathways from
students’ readiness in the form of prior Domain interest, prior Domain
knowledge and self-efficacy, to students’ interest in specific task expe-
riences, and on to students’ Course and Domain interest at the end of the
course. For the current study, readiness refers to the constituent com-
ponents of an individual’s ability “to focus, comprehend, and problem-
solve” tasks and activities in a given context (Renninger & Hidi, 2020, p.
15).

2. Background

2.1. A growing focus on student interest as a learning resource and
outcome

The importance of interest as a fundamental psychological resource
for engaging with

the wider world (James, 1983/1892) and navigating formal educa-
tion (Dewey, 1913) has long been proclaimed. Parallel to the continued
refinement of our theories of interest and its covariates (e.g., Ainley,
2017; Peterson & Hidi, 2019; Renninger & Su, 2019), there is a growing
call for interest to be treated not only as an essential resource for
learning, but also as a central outcome (Harackiewicz et al., 2016; Hidi,
1990; Renninger & Hidi, 2020).

Many of the studies that have worked to address and amplify this
call, have done so by developing and testing targeted interest in-
terventions from a single theoretical perspective: For example, mindsets
(Burnette et al., 2020) or utility-value (Hulleman et al., 2010; Shin et al.,
2019). Researchers have also tested the potential support of educational
technology: For example, virtual environments (Chen et al., 2016), Al
learning partners (Fryer et al., 2017) and personalised tutors (Wal-
kington & Bernacki, 2019). Other researchers have examined the impact
of specific types of experiential learning: For example, museum visits
(Schwan et al., 2014) and the pursuit of hobbies (Azevedo, 2013). Less
common, but perhaps more sustainable, contributions to supporting
interest as a key outcome of learning, are curriculum-level studies
seeking to explain how classroom/course experiences build interest
steadily over time. Xu et al. (2012) is an important qualitative example
of this kind of research. By observing and interviewing teachers, Xu et al.
revealed critical and culturally relevant factors for instruction that
support interest in science during elementary school. Furthermore, they
reported how specific kinds of classroom interactions can play a role
within the development of student interest. Quantitative research can
also make a serious contribution to our understanding of how classroom
learning experiences might support the development of students’ in-
terest. However, it must be seamlessly integrated into classroom expe-
riences (e.g., for an on-task quantitative approach see Moeller et al.,
2020). Such research needs to enable the advanced modelling necessary
to establish the relative impact of students’ readiness (e.g., prior Domain

Learning and Instruction 75 (2021) 101493

interest, knowledge and self-efficacy) on and through learning experi-
ences, toward the Domain interest students can take with them to their
next semester, year and the world beyond. Students’ readiness (Ren-
ninger & Hidi, 2020) is critical for such a mapping because the interest
and knowledge students bring with them to a task can play a substantial
role in task interest experiences.

The current study builds on a well-established model of interest
(Four Phase model: Hidi & Renninger, 2006). It refocuses the phases and
provides a means of clarifying the connection between students’ initial
readiness for, and micro-analytic interest in experiences in classrooms
and across courses of study. This refocus supports curriculum-level
research and educational reforms targeting the development of stu-
dent Domain interest in subjects. This approach draws on and tests our
burgeoning understanding of the contributions of self-efficacy (Hidi
et al., 2007) and prior knowledge (Fryer & Ainley, 2019; Rotgans &
Schmidt, 2017) for future interest. Finally, this study focuses on the
connections between students’ interest in specific classroom tasks, their
current course and the broader domain under study (Fryer et al., 2016,
2017, 2019; Knogler et al., 2015; Nuutila et al., 2018, 2020).

2.2. Interest development: in theory and in formal education

Research seeking to clarify the nature of interest, its development
and contribution

To learning has rapidly expanded in the past three decades. From a
field with a significant emphasis on reading (e.g., Hidi & Anderson,
1992; Schiefele, 1992, pp. 151-183; 1996), to a field which is increas-
ingly central to STEM education (Hazari et al., 2017; Renninger et al.,
2019) and learning in the workplace (Renninger & Hidi, 2019), its
progress is clear. This is exemplified by the developmental model that
dominates most of the education-centred interest research: The Four
Phase Model (Hidi & Renninger, 2006; Renninger & Hidi, 2011). Built
on an initial dichotomy of situational and individual interest (Krapp
et al., 1992, pp. 3-25), the Four Phase Model describes developmental
stages while spelling out key environmental contributions. Interest
development in the Four Phase Model begins with triggered situational
interest: affective experience arising from and reliant on the environ-
ment. With continued engagement, maintained situational interest is the
next potential phase: a multi-dimensional construct primarily affective
but with increasing prominence of knowledge components and personal
connections to the object. This type of interest is still reliant on the
environment to be sustained. Bridging these situational interest phases
to a more sustainable source of motivation, emerging individual interest is
the next potential phase: a multi-dimensional construct which includes
affective elements, with increasingly substantial knowledge and value
components. Given sufficient reengagement this can lead to further
knowledge of the object and a strong personal connection, interest can
finally mature into a well-developed individual interest. This final phase of
interest development has the potential to act as a motivational resource
for further learning, driving reengagement with its object, supporting
sustained knowledge and interest growth.

The Four Phase Model (Hidi & Renninger, 2006; Renninger & Hidi,
2011) provides a powerful source of hypotheses about the nature and
development of interest, and its role within learning. In the context of a
specific course of study, whether in a semester of a school subject or a
course during tertiary education, there are benefits to focusing this
model on objects specific to these learning environments. Within the
context of a university course of study and when the focus of attention is
the outcome of ongoing interest in the domain, the domain can be
framed as the interest object, which, because it refers to a domain,
necessarily encompasses more specific and localised objects. Hence, on
the way to the development of an individual’s Domain interest, for
example, teaching, the student will encounter the specific localised
levels of Task interest and the more general level of course interest
within that broader domain. From the perspective of a student who is
new to the domain, then the specific task is the interest object. This
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structure takes into account all four phases in the development toward a
well-developed individual interest in the specific domain of study.

Within this organisation for interest development across a university
course, three specific objects can provide a basis for researching interest
development across a university course. First is the learning tasks stu-
dents engage with across a course. Task interest is consistent with
situational interest, with a specific task as its object (e.g., a discussion,
completing a problem set, a quiz, a written assignment, a short lecture
on a topic). This is consistent with Krapp’s (2002) reference to interest at
the level of current process. Knogler et al. (2015) demonstrated that
measuring interest at the task level, taps both stimulated (constrained to
that experience) and maintained (carried from task-to-task) interest. The
second object is the course itself: that is, Course interest. Consistent with
Hoffmann’s (e.g., 2002) research in schools, interest in a course, or in
her case a specific school subject, taught to a specific group of students,
following a curriculum, with a specific teacher and for a set period of
time. Course interest is a combination of students’ interest in the envi-
ronment wherein the learning takes place and the actual content under
study. The third object is the broader Domain interest, separated from
the course, as it is not confined to a group of students learning together,
a specific curriculum, a teacher, or set period of time, for example
Biology, Math, Earth Science, Sociology. This measurement of Domain
interest is consistent with individual interest, with no clear distinction
between emerging and well-developed phases. Focusing the Four Phase
model in this manner makes it realistic to measure and model the in-
terconnections between the practical components of interest develop-
ment across a single university course.

An initial study, using this structure to understand how student’s
interest in learning a new language, modelled aspects of students’
readiness (prior Domain interest, self-efficacy and self-concept) and
their interest in three similar tasks across a 15-week course, followed by
their Course interest and then the following week their post Domain
interest (Fryer et al., 2016). Latent variable longitudinal modelling
suggested strong pathways from readiness, measured as prior Domain
interest and self-efficacy, through interest in a series of tasks, to Course
interest, which subsequently predicted post Domain interest (Fryer
et al., 2016). The lack of direct connection (prior Domain to Course
interest), is hypothesised to be due partially to mediation through in-
terest in course tasks, and partially due to the unique nature of Course
interest (i.e., pairing of environmental and content constituent
components).

Subsequent use of these levels of interest specificity (Task-Course-
Domain), has been helpful in discerning task engagement that does and
does not contribute to students’ longer-term interest. An example in
which differences in task engagement can be observed are simulation
tasks done alone versus similar tasks with a social component. In recent
studies, only interest in the task with a social component significantly
predicted future interest in the course (Fryer et al., 2016, 2019, 2020).
Recent research with these levels of interest has also pointed to how
perceptions of instruction impact Course interest, relative to prior
Domain interest. For example, autonomy-supportive and
well-structured instructional experiences were found to significantly
predict Course interest whereas Prior Domain interest did not (Fryer &
Barvee, 2020). These studies established the utility of modelling interest
at these levels of specificity. They point to the critical role of students’
readiness, in terms of prior Domain interest and prior knowledge for the
levels of interest students experience. Past studies (Fryer et al., 2017,
2019; Rotgans & Schmidt, 2018) have demonstrated how the nature of a
task interacts with prior Domain interest. Research connecting Task
interest to future Course interest has suggested substantial differential
impact of different task experiences on future Course and Domain in-
terest. For example, teacher’s perceptions (Fryer et al., 2017) and
commonly held assumptions about active learning (Cavanagh, 2011)
regarding behavioural engagement, indicated by teachers’ observations
of “active learning” during a task, in many cases does not correspond to
students later developing Course interest. Conversely, tasks which
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teachers might see as less “active” can sometimes strongly predict future
Course interest (Fryer et al., 2019).

When considering how task experiences might support Course and
Domain interest, we need to consider the social component of classroom
tasks. Social task components might play a role in connecting both
students’ readiness to Task interest, and Task interest with longer-term
Domain interest. Pilot research for the present study suggested that
socially-orientated tasks were significantly related to higher future
Course interest. These preliminary findings are consistent with the
growing body of research pointing to the particular importance of the
social valence of task experience for interest development (Bergin,
2016). For example, past research has highlighted the potential benefits
of tasks which include an element of public performance (Bergin et al.,
2013). Research also suggested that opportunities to be influenced by
the interest of others in a specific task or domain might be particularly
relevant (Bergin, 1999).

The current study built on these findings by integrating a) readiness,
represented by prior Domain interest, knowledge and self-efficacy, b) a
detailed micro-analytic study examining Task interest across a series of
course tasks, c) a series of formative assessments, representing ongoing
knowledge acquisition, and d) their combined contribution to longer-
term Course and Domain interest.

2.3. Readiness: the role of prior knowledge and self-efficacy

Prior knowledge is a critical element of students’ readiness,
impacting students’ task interest, engagement and achievement (Dochy
et al., 1999). Prior knowledge, and the continued acquisition of further
knowledge, is theorised to work through and alongside students’
self-efficacy beliefs (Bandura, 1993). According to Alexander (2003),
students’ knowledge grows as students’ Domain interest and associated
cognitive strategies deepen. Meta-analytic findings suggest that interest
is consistently related to achievement (r = 0.30; Schiefele et al., 1993).
Rotgans and Schmidt’s (2018) findings point to small s from individual
interest to future knowledge and moderate fs from proximal situational
interest to future knowledge. Their mean-based, path modelling sug-
gested the mediated impact of individual interest through situational
interest as well as a small direct connection for future knowledge.

Recent reciprocal modelling of individual (Fryer & Ainley, 2019) and
situational (Nuutila et al., 2020) interest with students’ prior and
ongoing knowledge have indicated that knowledge is part of both initial
readiness and the learning process. These findings are consistent with
research that ties prior knowledge to interest and its development (see
Durik & Matarazzo, 2009; Hidi & Renninger, 2006; Renninger et al.,
1992; Renninger & Hidi, 2011; Schiefele, 1991) and the well-established
fact that prior knowledge can account for between 30 and 60% of the
variance of future learning (Tobias, 1994). Hence, because of these re-
lations with the other readiness variables and the relation between prior
knowledge and future learning, any modelling of the relations between
prior Domain interest, Task interest, and developing Course and Domain
interest needs to control for the effects of prior knowledge.

Self-efficacy is a forward-focused ability belief, describing an in-
dividual’s perception of their ability to successfully complete a specific
task (Bandura, 1997). While the majority of self-efficacy research has
addressed task-level outcomes, Bandura (2011) has clarified that
self-efficacy beliefs are also relevant for longer term pursuits such as
skills development (e.g., teaching self-efficacy; Bandura, 1993) playing
out over time and is not restricted to single events.

Self-efficacy is a critical component of students’ readiness for task
engagement. First, self-efficacy at the course level (Fryer et al., 2016)
and at the task level (Nuutila et al., 2020) is a consistent longitudinal
predictor of Task interest. Second, there is strong theoretical (Hidi et al.,
2007) and empirical (Fryer & Ainley, 2019; Nuutila et al., 2020) support
for reciprocal linkages between self-efficacy and interest over time.
Moreover, there is support for the unique contribution of both interest
and self-efficacy to learning outcomes (Fryer & Ainley, 2019; Nuutila
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et al., 2020). Self-efficacy is also consistently one of the strongest cor-
relates of achievement in higher education (Richardson et al., 2012;
Schneider & Preckel, 2017) and education more broadly (Honicke &
Broadbent, 2016). Its impact on learning, hypothesised as being through
persistence (Bandura, 1993), is robust even after applying rigorous
controls for prior knowledge (Fryer & Ainley, 2019; Nuutila et al.,
2020).

The three components of readiness reviewed are certainly not
exhaustive. However, the established theoretical and empirical linkages
between these components of readiness and students’ classroom task
experiences support further investigation of their combined role within
classroom-based interest development. Modelling the pattern of re-
lations between readiness components of prior Domain interest, prior
knowledge, and self-efficacy as they contribute to students Task interest
across a semester will provide further insight into interest development
within formal classroom contexts.

2.4. The current study

The current study tested the unique contributions of students’ task
experiences for students’ longer-term interest in a new domain. For a
test of this kind to be meaningful, it was essential that students’ readi-
ness for tasks be accounted for and that all forward connections to and
through Task to Course and Domain interest were tested.

To map these relations, the current study was designed to record and
identify the links between readiness variables, Task interest, Course and
Domain interest across a mandatory short course for research post-
graduate students, preparing them to conduct undergraduate tutorials.
Across roughly four weeks, in eight modules (3 h each), students
engaged in a broad array of individual and group tasks, short lectures
and reflections. Students’ readiness for the course was assessed as prior
knowledge, Domain interest and self-efficacy at the beginning of the first
module of the course. Students’ interest in seven representative tasks
was collected immediately after each task, and formative evaluation of
students’ understanding of course materials was tested three times.

2 days 10 days
Module Module

1 — 2 —

Task1: Task3:
Video View & Matching
Discussion Verb Levels

Task2:
Reading
Excerpt

Taskd4:
Reading and
Activity

Prior
Domain
Interest

Prior
Self-
efficacy

TaskS5:
Group
Discussion
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During the seventh module students’ interest in the course was collected
(Course interest) and during the eighth and final module students’ in-
terest in the domain (Domain interest) was collected. For a graphical
overview of the current study’s research design, see Fig. 1.

3. Aims

The present study was designed to address three research questions
and facilitate tests of five hypotheses. First, how do aspects of students’
readiness predict their interest in a series of different course tasks,
ongoing formative assessment, and their post Course and Domain in-
terest (Research Question 1: RQ1)?

Hypothesis 1. (H1)

Hla: Based on the conceptual consistency and current modelling of
interest development across a series of reengagements in a domain
(Renninger & Hidi, 2016), strong forward relationships were expected
between prior Domain interest and Task interest and future Domain
interest. Based on previous modelling with these levels of interest, a
direct predictive relationship from prior Domain interest to Task interest
and post Domain interest was expected. Due to potential mediation by
Task interest and its unique constituent components (pairing of envi-
ronment and content), prior Domain interest was not expected to
directly predict Course interest, (e.g., see Fryer et al., 2016). H1b: Based
on the substantial previous research connecting prior knowledge with
future achievement, prior knowledge was expected to positively predict
future formative assessments (Dochy et al., 1999).

Hypothesis 2. (H2)

Weaker and fewer inter-construct (e,g., interest - achievement),
relative to intra-construct (e.g., interest - interest) connections were
expected. Prior self-efficacy due to its strong proximal engagement focus
(Bandura, 1993) was expected to directly, positively predict future
proximal Task, but neither Course nor future Domain interest (supported
by two recent longitudinal studies with these levels of interest; Fryer
et al., 2016; Fryer & Nakao, 2020) (H2a). Prior self-efficacy due to its

2 days
2 days 5 days
Module
Module , | Module Module

5 — s 7 — 8

Task7:

Revisiting
Feedback

Course
Interest

Post

Domain
Interest

prior Module
Knowledge 2 Test

Module Module
5 Test 6 Test

Fig. 1. Research design.

Note: SEM analysis of these variables was fully forward, meaning that all prior variables were modelled as predicting all future variables.
Note: Sequence of measurements are presented left to right. Each module was 3 h

long.
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theoretical focus (Bandura, 1993) on and consistently strong empirical
relationship with achievement (Richardson et al., 2012) was expected to
positively predict future formative assessment (Fryer & Ainley, 2019;
Honicke & Broadbent, 2016; Nuutila et al., 2020) (H2b). Based on in-
terest’s capacity to support learner persistence (Renninger & Hidi, 2016)
and recent studies consistent with this study’s design, interest (Task and
prior Domain) were expected to positively predict future formative
assessment (Fryer & Ainley, 2019; Nuutila et al., 2020; Rotgans &
Schmidt, 2018) (H2c). Prior knowledge was expected to positively
predict interest (Renninger & Hidi, 2016; Tobias, 1994). Recent
modelling (Authors, 2020) and the unique composite nature of Course
interest discussed to this point, however, suggested no significant direct
predictive relationship in the specific case of Course interest (H2d).
There is empirical support for prior knowledge to directly, positively
predict future Domain interest (Fryer & Ainley, 2019) (H2e) and posi-
tively predict future Task interest (Nuutila et al., 2020) (H2f).

Second, how do Task interest experiences predict each other, future
formative tests, and build towards longer-term Course and Domain in-
terest (Research Question 2: RQ2)?

Hypothesis 3. (H3)

Based on theory indicating that interest can drive student engage-
ment (Renninger & Hidi, 2016) and recent supporting empirical evi-
dence (Fryer et al., 2016; Nuutila et al, 2018, 2020; Rotgans & Schmidt,
2018), modelling was expected to present strong predictions between
proximal measures of Task interests.

Hypothesis 4. (H4)

Due to potential mediation (Course - Domain interest) and the spe-
cific composite nature of Course interest (i.e., environmental and con-
tent components), Task interest was expected to strongly directly predict
Course interest, but not Domain interest directly (consistent with Fryer
et al., 2016).

Hypothesis 5. (H5)

Based on longstanding theory suggesting developmental relation-
ships between interest and knowledge (Alexander, 2003; Renninger &
Hidi, 2016) and recent empirical evidence (Nuutila et al., 2020), direct
positive predictive relationships were expected both from Task interest
to future formative assessment outcomes and from formative assessment
outcomes to future Task interest (i.e., a reciprocal relationship).

The final research question was exploratory and aimed at beginning
to address how the social valence of classroom tasks might specifically
affect future interest at different levels: How might the social nature of
the tasks impact the web of connections into, across and forward,
beginning with readiness to and through each Task, Course and Domain
interest (RQ3)? To enable an exploratory assessment of the social nature
of the Tasks, a comparison of the interest experienced in three task types
was undertaken: large group discussion (Task1, Task5), paired (Task7),
individual (Task 2, Task3) and individual then followed by small group
(Task4, Task6). A hypothesis could not be confidently constructed due to
a lack of detailed theorising and empirical research in this area. How-
ever, theory (Bergin, 1999, 2016; Bergin et al., 2013) and pilot research
for the current study point toward the particularly important forward
contribution of socially orientated (large group or entire class) class-
room tasks and opportunities to demonstrate competence publicly and
experience interest vicariously (as part of a large group). In the current
mapping exercise, this lens will be used in review to examine these task
categories for potential patterns that might support further research in
this area.

4. Methods
4.1. Participants

The current study was undertaken in a mandatory teaching course
preparing research postgraduate students for undergraduate tutorial
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responsibilities. Research postgraduate students from all 10 of the uni-
versity’s faculties (n = 322 invited; n = 310 participated, Female = 148,
Male = 151; Prefer not to say/Non-binary = 11) participated in the
study. Precise demographics for this sample were not included in the
ethics proposal but demographics for the programme of courses that
academic year (n = 564), of which the later half was the present sample
were as follows: Hong Kong residents (17.2%), Mainland Chinese
(72.3%), other countries (10.5%); Ages 22-26.

4.2. Procedures

Prior to starting the current study, the project was reviewed by the
university’s Institutional Review Board and permission to proceed was
granted. Before the study began, all participants were informed of the
project’s aims, that participation was voluntary, that the data they
contributed were anonymous and that they were free to withdraw at any
stage. Informed consent was collected using mobile devices at the
beginning of the first class of the course being researched.

The current research was conducted in 17 short courses (n = 16-22
each). The courses were designed to support students in undertaking
teaching assistantships at the university during their candidacy. The
course consisted of eight modules; each 3 h long completed over four
weeks—two modules a week. The course consisted of readings, short
lectures, paired and group activities. Students conducted two micro-
teaching sessions (10 and 15 min long) and received feedback from
peers and the instructor. The courses were split and taught by two course
teachers, each following the same curriculum and utilising the same
teaching and learning materials (classroom activities, assessments,
printed materials, readings, videos and slides).

Data were collected via a bespoke HTML5 website designed solely for
the collection of self-reported data with touch devices (Fryer & Ainley,
2019, Fryer & Nakao, 2020). Students captured a QR-code embedded in
course materials (usually slides) leading them to the website for anon-
ymously providing self-reported interest and self-efficacy measures,
prior knowledge and completing formative tests. Formative tests were
conducted at the beginning or end of classes. Task interest surveys were
conducted immediately after completing the respective task being
assessed for the interest it stimulated. Task surveys took between 18 and
78 s to complete. The surveys were generally faster to complete as the
course progressed as students grew accustomed to the software’s inter-
face (Fryer & Bovee, 2020).

The overall research design is presented in Fig. 1. Tasks were stra-
tegically selected for interest measurement, aiming for both a wide va-
riety of levels of social interaction (solo, paired and group) and types of
engagement (reading, listening, discussion, writing and combinations of
these). An overview of each of the tasks assessed by the current research
is presented in Table 1 (Appendix), Figs. 1 and 2 indicate the task type
for quick reference in interpreting the study’s findings.

4.3. Instrumentation

Consistent with Kosovich et al. (2017), this study aimed to balance
quality of measurement with the pragmatic realities (time and conve-
nience) of conducting micro-analytic research during class time. To this
end, scales were shortened while striving to maintain their predictive
and construct validity, and reliability.

Three levels of interest (Task, Course and Domain) were measured
across the course, along with a measure of self-efficacy beliefs at the
course level (i.e., consistent with the course’s skills development aims),
tests of prior knowledge and three formative tests (see supplemental
materials, Table 3) were employed in the current research. The Task
interest scale was three items in length and drew on items from past Task
interest-orientated research where it had presented robust reliability
and construct validity (Fryer et al., 2016, 2017, 2019, 2020, Fryer &
Bovee, 2020, Fryer & Nakao, 2020): a) This task was interesting; b) This
task was personally meaningful; c) I want to learn by doing tasks like
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Fig. 2. Fully-forward (test of all s for all future variables) model test.
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Not significant p <. 05

Note: Sequence of measurements left to right. Modules were 3 h long each. Task1 refers to Task interest for Task 1. Same for all Tasks presented in the figure. The
fainter gray arrows represent f3s not reaching significance (0.05 < p), values are included in the appendices Table 2.

this. The Course interest scale was also drawn from the same past
research and also consisted of three items: a) This course is interesting;
b) This course is personally meaningful; ¢) I want to learn in courses like
this. All scales utilised a six-point response scale from 0-Nothing Like Me
to 5-Exactly Like Me.

The pre/post Domain interest scale (Renninger & Schofield, 2014)
was used recently in four longitudinal studies conducted within uni-
versity foundation courses as a pilot to the current study. Based on the
previous use of the scale and consistent with making the instrument
unobtrusive, three items were selected for use in the current study. Items
were selected based on their content (epistemologically and
behaviourally-orientated focus, consistent with reengagement with the
domain), individual factor loading, and reliablity/predictive validity as
a whole. The three items selected for the pre-post measure: 1) How much
do you know about teaching? 2) In your spare time, how often have you
tried to learn about teaching? 3) I have spent time learning about
teaching on my own.; Item 3 was preceded by “How well does this
statement match you?” All items were measured across a six-point cu-
mulative response scale: For Item #1 Almost Nothing-Almost Every-
thing, for item #2 Almost Never-Almost Always and for #3 Not at
all-Completely.

The prior knowledge test was developed by the course instructors
who were best situated to determine what constituted important prior
knowledge for the subsequent course of study. The prior knowledge
assessment (six items) and the formative assessments (six items each)
were all multiple choice to ensure consistent and quick feedback to the
students immediately after completion (See supplemental materials,
Table 4).

To assess students’ initial self-efficacy for the course, initial teacher
self-efficacy, Tschannen-Moran and Hoy’s (2001) Teachers’ Sense of
Efficacy Scale (TSES) was used. Research correlating the TSES (from

teachers) and with self-reported student experiences has indicated that
teacher’s self-efficacy is associated with their teaching performance
(Klassen & Tze, 2014). In higher education, teaching self-efficacy is
associated with a student-focused approach to teaching (Kaye & Brewer,
2013). Four items from the Teachers’ Sense of Efficacy Scale (e.g., I can
craft good questions for students.) were used. These items had recently
been used in the same research context (Shum, Lau, & Fryer, 2020) and
exhibited robust construct validity, reliability and predictive power. All
items were assessed across a scale of 0-5, from nothing like me to exactly
like me. The items themselves were congruent with the course’s content
and its intended learning outcomes. All items for all survey scales are
presented in Appendices (Table 6).

4.4. Analyses

Analyses proceeded in four stages. The first stage was not central to
the study’s questions/hypotheses, but was important to briefly review
the means, standard deviations and reliability of the latent measures
(Raykov’s Rho; Raykov, 2009) and to ascertain the potential effect of the
course on students’ interest in the domain (paired t-test of pre-post
Domain interest). Second, convergent and divergent validity of the
latent constructs were assessed by conducting pairwise correlations and
Confirmatory Factor Analyses (CFA) of all latent variables together.
Third, invariance testing was conducted, first for pre-post Domain in-
terest and then for Task interest. Finally, addressing this study’s research
questions and hypotheses, a fully-forward latent model test was con-
ducted (RQ1,2,3; H1,2,3,4,5). A fully-forward model test is a test of all
variables predicting all future variables with no pathways removed to
improve fit.

All latent modelling was undertaken with Mplus 7.0 (Muthén &
Muthén, 2014). Missing data were 8%, which is acceptable given the



L.K. Fryer et al.

complexity of the design (during class and spanning multiple courses)
and micro-analytic (on task and short) nature of the data collection. The
missing data were chiefly due to students missing class or arriving late.
Missing data were resolved through the Full Information Maximum
Likelihood method (Enders, 2010).

For all structural equation modelling, the nested quality of the data
(i.e., students in 17 different courses) was accounted for using cluster-
robust standard errors with Mplus (Muthén & Muthén, 2014). For this
analysis, each individual course group was treated as a cluster. This
approach was used because the number of level two clusters was
insufficient to prevent bias (i.e., <50; Maas & Hox, 2005).

Structural models were assessed using four fit indices. Root Mean
Square Error of Approximation (RMSEA), with values below 0.08 and
0.05 indicating acceptable and good fit respectively (Browne & Cudeck,
1992), Tucker Lewis Index/Confirmatory Fit Index (TLI/CFI) with
values above 0.90 and 0.95 indicating acceptable and good fit respec-
tively (Marsh et al., 1988), and Standardized Root Mean Square Residual
(SRMR) where values less than 0.08 are generally considered a good fit
(Hu & Bentler, 1999).

Invariance testing in the present study followed Marsh et al.,’s
(2013) example. Invariance testing of Task interest (Task 1-7) and
Domain interest (pre-post) used CFI and RMSEA comparisons to assess
the adequacy of the invariance across the study. Chen (2007) contended
that the assumption of invariance is tenable if CFI does not change by
greater than 0.01 and the RMSEA increases no more than 0.015 for the
invariant model.

For modelling of the type pursued in the current study, statistical
significance, is a useful, but weak heuristic; as result, effect sizes are the
focus of the study’s results and discussion. With this in mind, Keith’s
(2015) guidelines for interpreting beta coefficients in research on
learning influences were used, suggesting that standardized betas below
0.05 should be interpreted as ‘too small to be considered meaningful’;
those above 0.05 should be considered ‘small but meaningful’; those
above 0.10 should be considered ‘moderate’; and those above 0.25
should be considered ‘large’.

5. Results
5.1. Descriptive statistics, reliability and pairwise correlations

Table 1 presents the means, standard deviations, Raykov’s Rho and
the pairwise correlations for all variables in the present study. The
reliability for all scales was well above the standard cut-off for accept-
able (>0.70; Devellis, 2012). Pairwise correlations were consistent with
past research connecting interest, self-efficacy beliefs, prior knowledge
and formative assessments.

Comparison of Domain interest across the study indicated a large
increase across the course (t(309) = 25.83, Large Cohen’s d = 2.07).

5.2. Structural equation modelling

Fit for each of the four models tested is presented in Table 2. Based on
the model fit guidelines presented for invariance tests, the assumption of
invariance for both the Task and Domain interest was deemed tenable.
Fit for both the configural and fully-forward final models presented
excellent fit for all four heuristics referenced.

Fig. 2 presents the final model in full. The modelling results will be
reviewed in concert with this study’s research questions and hypotheses.
While statistically significant (p < .05) predictions will be the focus of
the main results and discussion, all significant and nonsignificant tested
pathways are presented in Fig. 2, and all fs, significant and nonsignifi-
cant, are presented in the Appendices in Table 2.

Prior to reviewing the forward connections, correlations between
prior variables should be acknowledged (no hypotheses set). Prior
knowledge presented small (p < .05) relationships with prior Domain
interest and self-efficacy (r = 0.09, 0.04 respectively). Prior Domain
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interest and self-efficacy presented a strong relationship (r = 0.67).

Providing support for H1, prior Domain interest presented significant
predictive direct relationships with just one Task interest (H1a:Task6,
= 0.25) and post Domain interest (H1a: # = 0.24), but not future Course
interest (Hla: # = —0.02, p = .53). Prior knowledge directly predicted all
three formative assessments (H1b): Module2 test (8 = 0.11), Module 5
test (8 = 0.24) and Module6 test (5 = 0.11).

Consistent with H2, prior self-efficacy presented three significant
predictive relationships (H2a) with future interest: Taskl (§ = 0.18),
Task3 ( = 0.14), but did not significantly predict future Course interest
(# = 0.06, p = .32). Inconsistent with H2a, however, prior self-efficacy
presented a moderate negative relationship with post Domain interest
(# = —0.13). Consistent with H2b, prior self-efficacy significantly pre-
dicted the first formative assessment (Module2 test, f = 0.18), but not
the other formative tests. The modelling results presented mixed support
for H2c. Just two Task interest variables made significant direct con-
tributions to Module6 test: Task3 positive (f = 0.31) and Task4 negative
(# = —0.21), but prior Domain interest did not present a statistically
significant g for any future formative test.

Prior knowledge failed to significantly predict future Course interest
(H2d, consistent), Domain interest (H2e, inconsistent) and Task interest
(H2f, inconsistent).

Consistent with H3, Task interest was strongly connected, particu-
larly with the interest in the subsequent two tasks (H3) and strongly
connected to Course interest (see Fig. 2; H4). Contrary to H4, Task in-
terest also directly predicted Domain interest: Task3 interest (f = 0.10)
and Task5 interest (f = 0.15).

Inconsistent with H5, no statistically significant reciprocal relation-
ships between Task interest and formative tests were apparent (H5).

6. Discussion

This study mapped the interconnections between students’ readiness
for a mandatory

introductory course, to and through their interest in a series of tasks,
formative assessments, and on to their interest in the course and then
their interest in the broader domain of study.

6.1. Research questions and hypotheses

Three broad research questions were addressed, with the first two
framing five hypotheses that were tested by the longitudinal latent
structural equation model (Fig. 2). Initial difference tests confirmed that
students’ Domain interest increased dramatically across the short
course, suggesting that the intensive introduction to teaching was
helping students develop a lasting interest in teaching.

RQ1. How do aspects of students’ readiness predict their interest in
course tasks, formative assessment performance, and post Course and
Domain interest?

Partially confirming expectations of robust forward relationships
between conceptually close variables (H1), prior Domain interest pre-
dicted Task interest (Task6, Marking Activity) and post Domain interest,
with moderate and large effect sizes, but no formative assessment out-
comes (H2). Consistent with expectations (H1) prior knowledge pre-
dicted all future formative assessments with moderate fs, but no other
future constructs (H2). The final aspect of readiness examined presented
the most cross-theoretical connections, generally confirming our ex-
pectations (H2): self-efficacy presented moderate fs for proximal Tasks’
interest (Taskl, Task3), supporting past evidence linking it to task ex-
periences (Fryer et al., 2016); self-efficacy presented the strongest f for
the first formative test (H2). In an unexpected model outcome,
self-efficacy also presented a moderate negative $ for post Domain in-
terest (H2).

RQ2. How do interest in task experiences predict each other, future
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Table 1
Correlations, Raykov’s rho, means and SD.
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Interest
Prior Domain
Interest
Prior Self- 67%*
efficacy
Prior .09 .04
Knowledge
Module 2 Test .03 .15% 15
1
Task Interest 1 .09 .01 .07
Task Interest2 .08 -.06 .07
Task Interest3 .09 -.02 .02 61%*
Task Interest 4~ .15* -.09 -.05 52%* .58%** .64%*
Task Interest 5 .10 -.05 .01 54%* 57%* .64%* .65%*
Task Interest 6 .20%* -.01 .00 46%* 51%* 54%* .52%* .62%*
Module 5 Test ~ -.01 15 37%* -.05 -.10 -.09 -.06 .06 -10
2
Task Interest7 .14 17%* -.09 -.08 41%* 54%* .60%* .63%* 67%* .53** -.03
Module 6 Test .08 .09 15 21%* .00 .06 .16 -.04 .07 .03 .19* .03
3
Course 12 .20%* -.06 .06 .50%* 53%* .66%* .62%* T7** .63%* -.03 .66%* 11
Interest
Post Domain .26%* 22%% -.07 13 45%* 54%* 54%* .60%* 1 .58%* -.01 62%* .15% .83%*
Interest
Raykov’s Rho .94 .92 .92 .94 .93 .96 .97 .96 .97 .92 .93
Mean 1.56 1.97 3.33 2.78 3.72 3.20 3.51 3.26 2.61 3.61 3.51 2.89 3.65 3.32 3.45
SD .79 .89 1.21 1.18 .89 .98 1.11 1.13 1.17 1.06 1.08 1.03 1.04 1.22 .93

Note: * =p < .05; ** =p < .01.
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Table 2
Fit for Configural, invariance and final model.

Configural Domain Interest- Task Interest- Final Model
CFA Invariance test invariance test
CFI .97 .97 .97 .97
TLI .96 .96 .96 .96
SRMR .033 .034 .034 .034
RMSEA .038 (C-1. .038 (CI. .032- .038 (C-1. .032- .038 (C-1.
.032-.044) .044) .043) .032-.044)
X2 805.57(564) 816.83(566) 820.118(576) 9113.26
(703)

formative test outcomes, and build towards longer-term Course and
Domain interest?

Strong interconnections between proximal Task interest were pre-
sent (H3). With the exceptions of Task6, each measure of Task interest
significantly predicted (large fs) Task interest in the next task. For
Taskl, 2, 3 and 5 fs were significant in the subsequent two tasks wherein
interest was assessed. As expected, Task interest (Task3, Task5, Task6)
was a strong direct, large predictor of Course interest (H4). Unexpected
were the additional ubiquitous direct moderate fs from Task interest to
Domain interest (Task3, Task4, Task5; H4). Inconsistent with H5, no
statistically significant reciprocal connections between any of the Task
interest and formative assessments were observed.

RQ3. (Exploratory): How might the social nature of the tasks impact
the web of connections into, across Tasks, Course and Domain interest?

The pattern of the connections to and through the tasks (Fig. 2)
suggested no clear differences from readiness to the tasks with a clear
social valence (RQ3). Prior teacher self-efficacy predicted proximal Task
interest for tasks which demanded active engagement (i.e., discussion
Taskl; individual writing activity, Task3). Prior Domain interest pre-
sented a large f for the Task interest for the most practical task of the
course (marking actual past tutorial tasks, Task6) but not Task interest
(Taskl and Task5) with a clear social valence. Task3 (the least social
task; individual writing task) interest presented the most direct pre-
dictions for future Task, Course and Domain interest, and a formative
test outcome (Module6 test). There were also findings that were
consistent with substantial research connecting social experiences and
interest development (Bergin, 2016; Bergin et al., 2013). For example,
interest in both of the discussion tasks (Taskl, Task5) were substantial
predictors of future Task interest. Consistent with pilot findings, Task5’s
interest (exclusively focused on group discussion) presented the stron-
gest overall Task interest § for students’ Course and post Domain
interest.

For the majority of the non-significant fs that could have been ex-
pected given theory and/or past research, mediation is the most likely
reason: for example, Task1 interest predicting Task4-7 interest, future
Course or Domain interest. In other cases, the lack of significant linkages
might be attributed to the introductory nature of the course, students
lack of experience, and perhaps not knowing what to expect: for
example, prior Domain interest’s failure to predict Task1-5, 7 interest or
prior knowledge’s failure to predict future interest at any level assessed.
Finally, while it might have been expected that students’ performance
on formative tests would present statistically significant fs going for-
ward, this lack was likely due to the very different, modularised content
assessed.

6.2. Implications for theory

6.2.1. Students’ readiness

Prior Domain interest presented significant fs for Task interest in just
one case in addition to the auto-lagged connection to Post Domain in-
terest. The Task interest predicted was for one of the most practical
course activities students engaged in during the course (Task6). In this
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task students marked actual past assignments from past tutorial students
and compared their marks with past tutors. This strong, singular
connection, suggested that students interested in teaching, wanted
hands on practice, something they could concretely identify as real
teaching. More interested students were ambivalent about the standard
course curricula (e.g., reading, written exercises), but as we would
expect remained more interested in the domain at the end of the course.

In contrast to prior Domain interest, students’ initial self-efficacy for
teaching was an important predictor of interest in two of the course’s
early tasks (as in Fryer et al., 2016). Prior self-efficacy’s direct prediction
of performance on the first formative test points to its robust proximal
role within learning experiences and is consistent with theory (Bandura,
1993; Honicke & Broadbent, 2016). Prior self-efficacy’s negative $ for
post Domain interest while seemingly counter-intuitive, is actually
consistent with the course and its aim in giving students a crash course in
teaching: Supporting novice teachers (i.e., lower self-efficacy for
teaching) in developing a lasting interest in teaching.

6.2.2. Connecting task experiences

The large, consistent connections between interest in the proximal
tasks assessed is in alignment with both theory framing interest as a
desire to reengage which sets up the reciprocal support for interest
development across time (Renninger & Hidi, 2016). A considerable body
of research in the area of interest measured at the task level also supports
these connections (e.g., Fryer et al., 2016; Nuutila et al., 2020; Rotgans
& Schmidt, 2018). In most cases, Task interest presented a substantial g
for interest in the next two tasks. The only task to miss a pairing of
potential proximal incoming and outgoing fs to other tasks was the
course’s most practical and realistic task (marking past assignments;
Task6). Interest in this task was also the only one predicted by prior
Domain interest. Both the type of cognitive engagement the task
demanded (interpretation and evaluation) and its very practical nature
likely played a role in this outcome.

Compared to past research organising interest across a repeated task
(i.e., a series of group quizzes) during a university course (Fryer et al.,
2016), the present study demonstrates that some task experiences can
make a direct contribution to both Course and Domain interest. Two
types (discussion and individually completed activities) of tasks con-
trasted strongly here suggesting that the nature of the task content might
play significant and complex roles in interest outcomes. Tasks consistent
with the courses goals, but not socially engaging (individual written
activity; e.g., Task3) might stimulate interest in the course (and poten-
tially thereby the domain), but at the same time be directly connected to
a decline in interest in the domain. The present modelling also suggests
that interest in some tasks can directly predict just Domain interest, as
well as, or instead of only having a connection to Course interest. Stu-
dents might have perceived the written task (Task3) as being an addi-
tional, over structured and extraneous reading task. Students might have
seen the task as important for the course (i.e., introduction course on
teaching) but not directly related to the domain of study (i.e., teaching)..
This type of perceived alignment is critical for maximising instructional
impact (Fryer et al., 2017; Boekaerts, 1999).

Task interest only predicted one of the three formative tests. Given
that this formative test (Module 6) was predicted by prior knowledge in
a manner consistent with the first two formative tests, there is no reason
to think it was any more challenging or in any way aberrant. Students
interested in the individual writing task did better and students inter-
ested in the reading and paired sharing task fared worse. As the content
of the test was not consistent with either of the tasks, it suggests that the
students’ interest in the contrasting nature of the different tasks played a
role in their preparation for the test.

Examining the potential contribution of the tasks’ varying degrees of
social components (i.e., individual, individual-then-small group, paired,
large group discussion) for future interest presented no clearly con-
trasting pattern to support deductive conclusions. There is some evi-
dence to support an outsized role for large group discussions for future
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Task, Course and Domain interest (i.e., Task5). It is reasonable to
postulate that the public performance (Bergin, 2013) and vicarious el-
ements (Bergin, 1999) of these discussions contributed to the positive
forward relationships seen in this study and in previous pilot research
with these levels of interest specificity (Fryer et al., 2017). It is important
to point out that the social nature of these types of tasks alone is unlikely
to be sufficient; clear structure (e.g., Task6, cases analyses) and feedback
(e.g., Task3, comparisons of knonwledge levels) are also important
factors (Skinner, 1995).

6.3. Implications for practice

Implications for practice must be considered in light of the nature of
the course: A compulsory, introductory course in teaching for post-
graduate students from 10 different faculties. As a result, students often
come with low prior knowledge, self-efficacy and a wide range of in-
terest (quantity and quality) in the course and domain of study. This
kind of introductory learning environment and its resulting student
profiles is not rare at university, and can be some of the most difficult to
effectively engage students in. With this in mind, three clear practical
implications from this study’s results are worth reviewing.

The first is the role of initial self-efficacy for the course of study.
Students who are more confident in their ability to successfully engage
with the course content (i.e., how to teach) are more interested in the
early course tasks and perform better on early formative tests-in
contrast to prior Domain interest’s lack of statistically significant role.
The pattern of Task interest connections modelled makes it clear how
important each and every task can be and how they build interest across
the course. The question is how can instructors do anything about initial
self-efficacy beliefs? After all, it is the first class, instructors do not know
the students, there is limited opportunity to support students’ self-
efficacy through the standard means suggested by socio-cognitive the-
ory (e.g., mastery or vicarious experiences; Bandura, 1993, 1997), and
these take time. An alternative route of initial support is suggested by
broadening from self-efficacy to perceived control (Skinner et al., 1998);
self-efficacy is one type of perceived control (Skinner, 1996). Perceived
control is supported by structure, which at the beginning of the course is
mostly clear communication of teacher expectations, and the funda-
mental goals, and organisation of the course (Skinner, 1995). This
communication about the course structure and expectations helps stu-
dents understand the demands of the course and how to work towards
them, potentially providing a path to enhancing their self-efficacy for
the course of study right away.

Second, the present study suggests that students who come to a
course with interest (ready to reengage) are likely to find clearly prac-
tical tasks interesting. Relevance is an important part of interest and its
development particularly at later phases (Hidi & Renninger, 2006;
Renninger & Hidi, 2011). A growing body of utility-value interventions
(e.g., Canning & Harackiewicz, 2019; Hulleman et al., 2010) has come
from the other direction, helping students to understand how relevant
their studies are, seeking to increase interest in them. In a university
course context with a diverse array of initial levels of interest, engaging
already interested students is just as important as engaging students less
s0.

Third, of the wide range of task interest types assessed in the current
study, only large group structured discussion (Task5: Case Analyses)
significantly predicted both Course and Domain interest positively.
Providing students with opportunities for vicarious interest and public
demonstrations of knowledge are well-established keys to interest
development across formal education (Bergin, 2013, 2016). The current
study demonstrated that these experiences can have impact across a
wide variety of university courses, through supporting interest in the
course and directly on individual interest. Every course at university
should provide engagements of this kind, to ensure students’ interest
continues to develop. The only caveat to this suggestion might be to
ensure groups are large enough to feel public, but small enough to
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ensure everyone has an opportunity to engage both personally and
vicariously.

It is worthwhile considering how different task experiences might
impact students’

preparation for future learning. In the current course, some readings
were done during class, while others were assigned for homework. The
latter type was the focus of formative tests, which were used to
encourage completion of homework assignments. As the content for
Task4 in class reading and the Module6 test were unconnected, one
hypothesis for the negative connection is that students who preferred in
class reading, were less likely to do the out of class readings. As a result,
they might have been less prepared for the formative test. This situation
might be remedied by scaffolding the outside class reading experiences
by engaging students in solo reading in stages: In class, then blended,
then solo. Especially as the domain was entirely new, students might not
have been confident in engaging with them alone, preferring instead to
do it with the class, with the instructor present. For adult (in this case
research postgraduate) students, this lack of readiness for independent
reading might easily be overlooked.

Not every task needs to drive Domain interest directly, some
important tasks might

even be directly related to lower long-term interest (as seen with
Task3: Organising verbs in appropriate learning levels). Their positive
contribution might be mediated through other tasks, interest in the
course and growing understanding of the content. The current study
suggests that a balance of “heads-down” individual, paired and large-
group discussions can go a long way towards supporting interest and
knowledge in a new domain of study, for students with a wide variety of
initial readiness.

Readiness as framed and modelled in the current study offers an
initial sense of the complex role the composite construct plays. The
components assessed here were not exhaustive but covered key aspects
for establishing students’ initial willingness and ability to effectively
engage in a course of study. Broadly speaking, the components of
readiness modelled impacted the learning experience in theoretically
consistent ways: For example, greater prior knowledge predicted higher
future test scores. However, modelling also highlighted the challenges of
matching readiness with course curricula. Introductory courses like the
context for this study might not appeal to students with higher prior self-
efficacy for course content (i.e., related to lower post Domain interest).
Readiness is clearly not a simple, broad “more is better” ingredient for
course learning, course instructors need to think carefully about how
course contents are likely to engage (or fail to engage) students. In-
structors either need to be sure that the match between curriculum and
student readiness is robust by carefully selecting students (rarely
possible) or ensuring that elements of the course can be personalised to
fit a diverse array of student readiness for learning in the course.

7. Limitations and future directions

One of the broad aims of this study was to establish a detailed map
from critical components of learner readiness to and through task ex-
periences, on to a lasting desire to reengage with the domain of study.
While a map of interest experiences has been drawn for the course
researched here, subsequent studies will be necessary to secure clear
external validity for the pattern of findings presented.

The forward relationships from interest in three tasks remains
partially unexplained and deserves attention from future research. The
first is the negative relationship between Task4 interest and the Module6
formative test. How does specific Task interest connect with proximal
learning is a budding research area supporting positive connections (e.
g., Nuutila et al., 2020), but not negative relationships? The complicated
web of connections between Task interest and learning deserves further
research. The second question raised by the current study is how a task
experience might be positively connected to all proximal tasks and
Course interest, but negatively directly linked to Domain interest. This
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type of complex interplay of situational and individual interest needs
further theorising and fine-grained research. The final Task interest
related question arising from this research originates from the lack of
forward connections from Task7 (i.e., revisiting feedback from other
students) interest. Reflection is an essential part of the learning process
(Daudelin, 1996) and certainly plays a critical role in the development of
important self-beliefs. That said, despite its proximity to the Course in-
terest measurement, it failed to present even a small forward connec-
tion. The role of reflection within interest has not to our knowledge been
the focus of interest development research. We believe it deserves some
attention, with a specific focus on how it might or might not affect future
interest and how to best structure reflection to promote interest
development.

The singular connection from prior Domain interest to the course’s
most practical Task’s interest (Task6) is worthy of more investigation. It
might be that this kind of singular focus for initial interest is specific to
introductory, skills-based courses like the one under research here.
Further research is necessary to test this hypothesis.

Contrary to past research using the same course-based measures of
interest (e.g., Fryer et al., 2016), interest in two of the tasks presented
forward connections to both Course and Domain interest—past research
suggested Course interest entirely mediated Task interest experiences on
Domain interest. The current finding confirms that Course interest (a
collation of interest in the course learning environment and interest in
the content of the course; Hoffman, 2002) and Domain interest (indi-
vidual interest in the broader domain of study) are conceptually and
empirically different and should be assessed separately in research like
that presented here. It also suggests that some tasks can straddle these
types of interest driving them both positively (Task5 interest) or in
different directions (Task3 interest). How the content (e.g., Topic in-
terest: Ainley et al., 2002; Hoffman, 2002) and structure of tasks makes
this possible is an area in need of additional research.

8. Conclusions

In an introduction to teaching course for research postgraduate
students, the fully-forward network of relationships between students’
readiness, knowledge development, Task and Course interest experi-
ences on course-end Domain interest was tested. Framing this study is

Appendices.

Table 1
Description of tasks assessed for interest during the study.
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evidence suggesting that the course was strongly supporting students in
developing interest in the domain of study. Specific modelling findings
confirmed the role of self-efficacy for the course of study as an important
source of support (i.e., a “kickstart”) for early task experiences and
knowledge development. Prior interest in this introductory course
context presented a solitary connection to one explicitly practical,
authentic task, suggesting what initially interested students want from
courses of this type. Results emphasise the diverse and potentially
outsized contributions of intensive task experiences that are heads-down
individual or large-group discussion based. The strong forward con-
nections of the ends of this classroom task type continuum demonstrate
how the structure of individual tasks can play a large role in both course
experiences and the long-term interest students leave them with. The
present study aimed to map students’ interest experiences from readi-
ness, to tasks and tests, to interest in the course and domain moving
forward. The resulting model established clear levels of measurement
and a preliminary set of findings to guide future studies in understanding
how students get interested in new domains across a university course
experience.
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Tasks

Expectations regarding students’ cognitive
operations during tasks

Module 1 - Task 1 - Video viewing and group discussion

Students formed four groups. Each group was assigned with different focuses of classroom teaching skills, such as
communication, student engagement, etc. While watching a short video clip, students were required to observe the teaching
skills individually and to take notes regarding the assigned focus. They then compared the notes in the group and discussed

- Generation of ideas
- Comparison of different views
- Construction of knowledge with peers

good practices or areas for improvement. Finally, each group summarised their views and shared to the whole class in order to

co-construct a whole picture of good classroom teaching.
Module 1 - Task 2 - Reading of excerpt: connections between teaching and research

This post-module task was designed to encourage participants to reflect on the topics in Module 1. After reading an excerpt from

- Reflection of presented texts

a published book, students reflected on the connections between teaching and research by answering two reflective questions

provided.

Module 2 - Task 3 - Fill in a strucutre handout organsing verbs into appropriate learning levels

Students were tasked to match various action verbs with appropriate levels in worksheet provided, based on their own
understanding. Instructor shared the answers and provided further explanations to clarify any misconceptions.

Module 2 - Task 4 - Reading and highlighting activity

Two short readings about students’ motivation to learn and teachers’ drive to teach in mandatory courses were provided to
students. Based on the readings, they were tasked to identify any tips that might be useful in dealing with apathetic students.

- Interpretation of presented materials
- Classification

- Conceptualisation
- Formation of lesson plan

Finally, students were required to share with neighbours how they plan to use those tips in their initial teaching practice.

Module 5 - Task 5 - Group discussion

Students were grouped to discuss two cases relating different assessment designs and student’s perceptions about course
assessments. They summarised the strengths and limitations of assessment designs, and various implications on student

learning.
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Table 1 (continued)
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Tasks

Expectations regarding students’ cognitive
operations during tasks

Module 5 - Task 6 - Marking activity

This activity provided students with hands-on experience to mark authentic student works (such as a short essay in an education
course), and to go through a peer moderation process. Students were required to mark individually and to give feedback to the

student works. Then, they compared their initial results and feedback in groups to reach a consensus. Finally, instructor
explained the results and feedback made by the course teachers.
Module 6 - Task 7 - Revisiting Feedback

Students were paired. They retrieved one feedback that they had written for each other on their initial teaching practices in last
week. They were required to rewrite the feedback after reading a short article on principles of good feedback and listening to

the peer about his/her feelings on the initial feedback. Their peers received the new feedback at the end.

- Interpretation of assessment criteria
- Evaluation of student sample works
- Team decision-making

- Self-evaluation
- Revision of feedback

Table 2
Full regression results for structural equation model.

Task
Interest 7

Task
Interest 6

Task
Interest 5

Task
Interest 4

Task
Interest 3

Post Domain Course Task

Interest Interest

Interest 2 Interest

Task Module 6

Test 3

Module 5 Module 2
Test 2 Test 1
1

s p B p B p B p K p S p L p B

p s p B p B p B P

Task Interest 1 .01 94 .01 .87 -10 .12 .07 44 14 .06 .14 .19 .36** .00 .53**
Task Interest 2 12 .06 -03 .65 .12 .15 .15 .04 .14 .10 .27** .01 .40** .00
Task Interest 3 -16** .00 .17* .04 .17 .06 .16 .16 .26** .00 .39** .00

Task Interest 4 .10% .04 .22%* .00 .05 .66 .32** .00

Task Interest 5 .13 11 .34%* .00 .00

Task Interest 6 -.03 .64 .19 .02 .10 .25

Task Interest 7 .07 30 .17 .09

Course Interest .67** .00

Prior Domain Interest .24** .00 -.05 .39 .02 .85 .25** 00 -01 .81 .13 .11 -.07 .36 -.02
Prior Self-efficacy -13 .01 .06 .32 .03 .78 -19 .09 .04 .34 -07 .35 .14 .01 .09
Module 2 Test 1 .08* .01 .05 .16 -06 .15 .00 .96 .00 97 -06 .17 -05 .22
Module 5 Test 2 -.02 .62  -.01 .79 .01 .92

Module 6 Test 3 .07 .06 .04 .32

Prior knowledge -.04 .32 -.02 .53 .02 .85 .00 93 -01 .88 -06 .26 .01 .74 -.06

.00 -11 .21 .01 .93 .02 .77
.04 .53 -.06 .69 .03 .71
.31%* .01 -.05 .65
-21* .03 .06 .58
.05 .68
-05 .52

.81  -.03 .77 .08 .39 .04 .11 -10 .26
.32 .18 .04 -01 .96 -10 .71 .18* .03
.07 .21 .10 .22
11 .05
.38 .01 .78 .11* .02 .24** .00 .11* .04

Note: *p < .05; **p < .01.

Table 3
Formative Tests for Module 1 (prior knowledge), Module 2, Module 5 and Module 6

Prior knowledge Module 1

1 What does SOLO stand for in teaching and learning?

a.  Solar and Heliospheric Observatory

b.  Student Organizations and Leadership Opportunities

c Structure of the Observed Learning Outcome (correct answer)

d.  Sounding Oceanographic Lagrangian Observer

2 Which of the following indicate descending order of levels of understanding in SOLO taxonomy?

a. Prestructural, Multistructural, Unistructural, Relational, Extended abstract.

b. Multistructural, Unistructural, Relational, Extended abstract, Prestructural.

c. Prestructural, Extended abstract, Multistructural, Unistructural, Relational.

d. Extended abstract, Relational, Multistructural, Unistructural, Prestructural. (correct answer)

3 With regard to the vision and mission of HKU 2016-2015, which aspect of the strategic plan targets the wish to continue encouraging critical questioning and thinking to innovate
for change and social good ?

a. Internationalisation

b. Impact

c. Innovation (correct answer)

d.  Interdisciplinarity

4 Which of the following is an incorrect statement about constructive alignment?

a.  Learning outcomes have to be gradually revealed to the students through learning activities and assessment. (correct answer)

b.  Learning activities should be organized so that students will likely to achieve those outcomes.

c. Learning outcomes state what is to be achieved in fulfilment of the aims.

d.  Assessment must be designed such that students are able to demonstrate that they have met the learning outcomes.

5 Teachers can motivate students by:

a.  communicating clearly

b.  creating situations that allow student to make and correct mistakes

c. showing teachers, enthusiasm for the subject matter

d. all of the above (correct answer)
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Table 3 (continued)
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Which of the following strategies does NOT help students to overcome a passive approach to the subject?
Frequent formation of discussion groups in class.

Frequent high-stakes testing (test with important consequences for the test taker) during the course. (correct answer)
Problem-based learning (PBL) project based on real-life examples.

Providing hands-on practice outside class time.

le 2 Test

What does SOLO stands for in teaching and learning?

Solar and Heliospheric Observatory

Student Organizations and Leadership Opportunities

Structure of the Observed Learning Outcome (correct answer)

Sounding Oceanographic Lagrangian Observer

Which of the following indicate descending order of levels of understanding in SOLO taxonomy?
Prestructural, Multistructural, Unistructural, Relational, Extended abstract.

Multistructural, Unistructural, Relational, Extended abstract, Prestructural.

Prestructural, Extended abstract, Multistructural, Unistructural, Relational.

Extended abstract, Relational, Multistructural, Unistructural, Prestructural. (correct answer)

With regard to the vision and mission of HKU 2016-2015, which aspect of the , targets the wish to continue encouraging critical questioning and thinking to innovate for change
and social good ?

Internationalisation

Impact

Innovation (correct answer)

Interdisciplinarity

Which of the following is an incorrect statement about constructive alignment?

Learning outcomes have to be gradually revealed to the students through learning activities and assessment. (correct answer)
Learning activities should be organized so that students will likely to achieve those outcomes.

Learning outcomes state what is to be achieved in fulfilment of the aims.

Assessment must be designed such that students are able to demonstrate that they have met the learning outcomes.

Teachers can motivate students by:

communicating clearly

creating situations that allow student to make and correct mistakes
showing teachers, enthusiasm for the subject matter

all of the above (correct answer)

Which of the following strategies does NOT help students to overcome a passive approach to the subject?

Frequent formation of discussion groups in class.

Frequent high-stakes testing (test with important consequences for the test taker) during the course. (correct answer)
Problem-based learning (PBL) project based on real-life examples.

Providing hands-on practice outside class time.

le 5 Test

Which of the following is NOT mentioned in the Assessment Policy of HKU?

Teachers must provide individual feedback to student performance within two weeks of the submission deadline. (correct answer)

Expected standards of performance at different levels should be made explicit in the descriptive statements which correspond to each grade awarded.
Students are expected to be able to give feedback to their teachers/faculty on their perception of assessment tasks.

Assessment needs to be both summative and formative.

Internationally, there is a shift from -referenced assessment to -referenced assessment or -referenced assessment
standard, norm, ipsative

confirmative, ipsative, criterion

summative, formative, ipsative

norm, criterion, standard (correct answer)

Which of the following description about grade descriptor is NOT true?

Specific grade descriptors should be included in the course outline of each course.

Grade descriptors promote consistency in standards when there are multiple markers. It is particularly important if new teaching staff is involved.
Grade descriptors enable students to understand the level of performance expected and the nature of the exemplary work.

At the beginning of each course, model answers or exemplars should be provided to students such that they could imitate them. (correct answer)

Which of the following description about moderation of grading is true?

Before actual marking, moderation of grading should be done when there are two or more teachers for the same course. (correct answer)
Moderation of grading aims to ensure a common understanding of the grade descriptors, but not the grading standards, among teachers.
Moderation of grading means assigning the same number of A, B, Cs to students from one tutorial group to another within the same course.
Moderation of grading involves grading of all student assignments/scripts.

is the degree to which the assessment tests the learning outcome.
Reliability
Validity (correct answer)
Measurability
Familiarity

Which of the following is NOT a key feature of assessment criteria?

(continued on next page)
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Table 3 (continued)
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Ao o

Undisclosed until students submitted their assessment tasks (correct answer)
Achievable through the assessment task

Appropriate for learning outcome and context

Used as a basis of feedback to students

Module 6 Test

AL TPU APTE A ADTPW ADTEN Ap T e

an oo

To ensure validity of assessment, which of the following strategies is necessary?
Providing clear description of the assessment

Grading by multiple markers

Using assessment criteria

Aligning assessment with learning outcomes (correct answer)

Which of the following elements is NOT included in assessment criteria description?
Level of performance

Aims of assessment

Expected standards

Examples of student works (correct answer)

Which of the following description about good feedback is NOT correct?

Good feedback should be given to students timely.

Good feedback should only provide praise. (correct answer)

Good feedback should be constructive and tell students where their weaknesses lie.

Good feedback should include possible action plan(s) for improvement so that students know what to do next.

The three levels of feedback includes and

self feedback, peer feedback, teacher feedback

task feedback, peer feedback, outcome feedback

task feedback, process feedback, self-regulation feedback (correct answer)
task feedback, process feedback, self-assessment feedback

To ensure students receive and understand teachers’ feedback, teachers could encourage students to:

summarise the comments with the former students of the same course.

reply to the feedback, such as to clarify necessary actions to improve. (correct answer)
interpret the feedback on their own.

compare their own works with the exemplars.

Which of the following strategies is NOT part of assessment of learning?
Selecting the evidence

Setting the criteria

Support students with feedback (correct answer)

Making a judgment

Table 4
Scales for the present study

Prior Domain Interest

1 How much do you know about teaching?
2 In your spare time, how often have you tried to learn about teaching?
3 I have spent time learning about teaching on my own. How well does this statement match you?

Post Domain Interest

1 How much do you know about teaching?
2 In your future spare time, how much will you try to learn about teaching?
3 I will spend time learning about teaching on my own. How well does this statement match you?

Activity/Task Interest

1 This activity/task is personally meaningful.
2 This activity/task is interesting.
3 I want to learn by doing activities/tasks like this.

Course Interest

1 This course is personally meaningful.
2 This course is interesting.
3 I want more courses like this.

Teachers sense of self-efficacy (Prior Self-efficacy)
I can craft good questions for students.

I can help students value their learning.

I can foster students’ creativity.

I can help students think critically.

A WN =
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