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Abstract

This study aimed to explore the effect of learner-generated digital materials on students’ deep
learning approach and self-efficacy. A quasi-experimental design that involves a pre-test, a post-
test, a control group and an experiment group was used in this study which involved 51 students
(25 students participated in the control group and 26 students participated in the experiment
group). A questionnaire was used to measure students’ deep learning approach and self-efficacy.
The study found that students in the experimental group improved their deep learning approach
and self-efficacy more than students in the control group. Learner-generated digital materials can
enhance students’ learning experiences. This study contributes new knowledge about the methods
by which learner-generated digital material can be used as a learning approach. It also provides
insight on how digital tools can be used to support students learning. This study provides
recommendations for employing learner-generated digital materials to engage students in the
learning experience.
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Contribution of this paper to the literature

The study contributes new knowledge about the methods by which learner-generated digital
material can be used as a learning approach. It also provides insight on how digital tools can be
used to enhance students’ deep learning approach and self-efficacy.

1. Introduction

Higher education has recently made investments in using technology in teaching and learning to provide
high-quality learning opportunities and instructional strategies. Many researchers emphasised the significance of
supporting the introduction of learner-generated content and the transformation of the learner from a mere
consumer to a potential creator (Schuck & Kearney, 2008). Learner-generated digital materials refer to artefacts
created by students through digital tools that allow students to enhance their ability to understand information and
demonstrate their learning (Reyna, Meier, Geronimo, & Rodgers, 2016). Studies found that learner-generated
digital materials can enhance students’ learning outcomes (Huynh, Lin, & Hwang, 2022), satisfaction (Moon, 2020),
a sense of joy, positive attitudes towards the learning experiences and active learning (Bakla, 2018).

Previous studies showed the positive effect of learner-generated digital materials on students’ learning
experiences but did not consider the impact of learner-generated digital materials on students’ deep learning and
self-efficacy. They also found that a deep learning approach and self-efficacy can significantly engage students in
the learning process and provide an eftective learning experience (Zakariya, Nilsen, Goodchild, & Bjerkestel, 2022).
Learning activities can provide various opportunities to engage students in the learning process by offering an
authentic and meaningful environment by using technology (Vos, Van Der Meijden, & Denessen, 2011) and
enhancing students’ self-efficacy (Han & Geng, 2023). Several recent studies recommended that future researchers
examine the impact of learner-generated digital materials on engaging students in the process of active learning
and higher-order learning skills (Bakla, 2018; Reyna, Hanham, Vlachopoulos, & Meier, 2021). Huynh et al. (2022)
recommended that future studies investigate the responses of students to learner-generated digital materials.
Therefore, this study aimed to investigate the effect of learner-generated digital materials on students’ learning and
self-efficacy.

2. Literature Review
2.1. Deep Learning Approach

Students’ approaches to learning can be defined as the methods that students employ when working on a
learning task (Marton & Siljo, 1976). Research has identified two ways of learning: deep and surface learning
(Marton & Silj6, 1976). According to Biggs, Kember, and Leung (2001), the learning approach involves students’
motives and strategies. The deep learning approach means that students critically analyse new ideas and connect
them to previously understood concepts and principles which promotes meaningful learning while the surface
learning approach means that students accept information and attempt to memorise the information in isolation
(Biggs, 1999; Houghton, 2004). The research found that students who use the deep learning approach perform and
retain information better than those using the surface learning approach (Nelson Laird, Shoup, Kuh, & Schwarz,
2008). Studies on the deep learning approach found that learning activities are crucial in order to engage students
in the learning process (Biggs et al., 2001; Hamilton & Tee, 2010). For example, Alwati, Downey, and Kinchin
(2020) state that learning activities that require students to construct ideas and knowledge can provide various
opportunities to engage students in the learning process which can offer an authentic and meaningful
environment. Vos et al. (2011) propose that providing a constructive learning environment can engage students in
a deep learning approach to reinforce students’ deep learning strategies by allowing them to connect ideas and
construct knowledge.

2.2. Self-Efficacy for Learning

Self-efficacy for learning can be defined as a learner’s belief in their ability to perform a learning task
successfully (Pajares, 2008). Self-efficacy in learning can affect students’ achievement, performance and use of
learning strategies (Sardegna, Lee, & Kusey, 2018). In addition, self-efficacy has also been found to engage students
cognitively in the learning process. IFor example, studies found that self-efficacy is linked with students’ higher
levels of task value (Bong, Cho, Ahn, & Kim, 2012) and cognitive and metacognitive strategy use (Sungur &
Kahraman, 2011). Sokmen (2021) found that giving students control over the tasks can enhance students’ self-
efficacy for learning. Zakariya et al. (2022) found that students with high self-efficacy in learning employed a deep
learning approach. Studies found that the type of learning task can affect students’ self-efficacy for learning.
According to Wang, Stebbins, and Ferdig (2022), engaging students in authentic tasks can enhance students’ self-
efficacy. Ke (2014) showed that learning by design could enhance students’ self-efficacy. Therefore, this study
anticipated that engaging students in authentic tasks that involve learning by design could enhance students’ self-
efficacy for learning.

2.3. Learner-Generated Digital Materials as a Learning Approach

Learner-generated digital materials refer to digital artefacts created by students to demonstrate their learning
such as podcasts, digital infographics, videos or animations (Reyna et al,, 2016). Different types of software help
students produce digital artefacts. Learner- generated digital materials can engage students in different learning
processes including developing, designing and presenting their works. Studies showed that learner-generated
digital materials could provide a positive and authentic learning experience. FFor example, Huynh et al. (2022)
found that learner-generated digital materials enhance students’ learning outcomes and decrease mental effort.
Similarly, Bakla (2018) found that learner-generated digital materials provide a sense of joy, positive attitudes
towards the learning experience and active learning. In another study, Reyna, Horgan, Ramp, and Meier (2017)
found that learner-generated digital materials enhance students’ creativity and the connection between the learning
subject concepts. According to Orus et al. (2016), learner-generated videos enhance students’ cross-curricular
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competencies such as intellectual, personal and social skills and outcomes. Moon (2020) found that learner-
generated digital materials can increase students’ self-confidence, motivation and satisfaction.

Previous studies showed the positive effect of learner-generated digital materials on students’ learning
experiences, they have not considered the impact of learner-generated digital materials on students’ deep learning
approach and self-efficacy. Previous studies found that using technology in learning activities can provide various
opportunities to engage students in the learning process by offering an authentic and meaningful environment and
enhancing students’ self-efficacy. IFor example, Vos et al. (2011) found that engaging students in a constructivist
learning approach through technology could enhance students’ deep learning strategies. Ke (2014) showed that
learning by design through using technology can enhance students’ thinking and problem-solving. Therefore, this
study anticipated that learner-generated digital materials could play a role in giving students control over their
learning and engaging them in a deep learning approach which can enhance their self-efficacy in learning.
Additionally, students’ self-efficacy is linked with their perceptions of their responsibility for learning (Wilson &
Narayan, 2016) particularly in creating digital materials. Students with strong beliefs about their ability to learn
teel more responsible for designing digital materials that encourages them to engage in the activity. Several recent
studies recommended that future research examine the impact of learner-generated digital materials on engaging
students in the process of active learning and higher-order learning skills (Bakla, 2018; Reyna et al, 2021).
Therefore, this current study sought to investigate the impact of learner-generated digital materials on students’
deep learning approach and self-efficacy.

3. Research Questions
The study aimed to investigate the following research questions:
1. What is the effect of learner-generated digital materials on students’ deep learning approach?
2. What is the effect of learner-generated digital materials on students” self-efficacy?

4. Methodology
4.1. Research Design

This study used a quasi-experimental design that involved a pre-test, a post-test, a control group and an
experiment group. This design was employed to determine the impact of learner-generated digital materials on
learners’ deep learning approach and self-efficacy. It can help to reveal any diftferences before and after introducing
the intervention within the group and also consider any prior differences between both groups (Chandra & Sharma,
2007).

4.2. Partictpants

Fifty one undergraduate students studying “The Principles of Psychology” from a Saudi university were
recruited to participate in this study. All the participants in this study were female. Students were at the first level
of the university. Twenty-five students participated in the control group and twenty-six students participated in
the experiment group. The same instructor taught both groups.

4.3. Procedure

The study was conducted in the course “The Principles of Psychology”. The course was conducted over twelve
weeks for two credits and taught on campus. The experiment activities were focused on creating digital media on
specific topics. The digital media students were required to create mind map or presentations using Canva. Before
the experiment, a training session on how to use Canva was provided to the students to ensure that they did not
have any difficulty during the design. The experiment consists of four activities that focus on designing digital
media for the following topics: the schools of psychology, research methods in psychology, personality and
motivation. The participants in both groups were asked to read an article or book chapter related to the lesson
before the class. The participants in the experimental group were asked to create digital media that demonstrated
what they read. The instructor explained the lesson, demonstrated the digital media created by students and
discussed it with them in the class. After the lesson, students modified their digital media according to the feedback
they received from the instructor and their peers. Then, they uploaded the final version to blackboard. The
participants in the control group were asked to summarise an article or chapter and take notes on what they read.
Then, the instructor explained the lesson in the class and the students discussed what they read with the class.

4.4. Data Collection Methods
4.4.1. Deep Learning Approach

The Revised Two-Factor Study Process Questionnaire was used to measure students’ deep learning (Biggs et
al.,, 2001). The items were adapted for the target participants of the study. The points used in the five-point scale
consisted of ‘never’ (1), ‘sometimes’ (2), ‘half the time’ (3), ‘frequently’ (4) and ‘always’ (5). The questionnaire’s
reliability was examined by calculating Cronbach’s alpha. The value of Cronbach’s alpha for both pre- and post-
measurement was greater than 0.75 which is considered reasonable reliability.

4.4.2. Self-Efficacy Questionnaire

Self-efficacy was measured using a questionnaire developed by Nietfeld, Cao, and Osborne (2006). The selected
instrument was designed for undergraduate students studying psychology courses that examined students at the
university level (Wang et al., 2022). The number of statement items in the questionnaire is eight. The range of the
five-point scale used in this questionnaire starts from ‘strongly disagree’ (1) to ‘strongly agree’ (5). The reliability
of the questionnaire was assessed using Cronbach’s alpha. The value of Cronbach’s alpha for both pre- and post-
measurement was greater than 0.70 which is considered reasonable reliability.
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4.5. Data Analysis

To assess the difterences between self-efficacy and deep learning within the group, an independent sample t-
test was used to assess the differences between the control and experiment groups. The paired sample t-test was
used to examine the differences between the pre- and post- measurement within group.

5. Results
5.1. Research Q1: Differences in Deep Learning Approaches

Table 1 shows no statistically significant difference between the control and experiment groups in the deep
learning approach in the pre-questionnaire. After the intervention, the experimental group increased their deep
learning approach more than the control group (see Table 1). The paired sample t-test revealed a significant
increase in students’ deep learning approach [t (25) = -9.95, p <0.0017] for students in the experimental group. In
terms of the control group, there was no significant development in the deep learning approach between the pre-
and post- questionnaires [t (24) = 1.45, p = 0.16]].

Table 1. The pre -and post questionnaire of self-efficacy and deep learning approach.

Measurement Variables Experimental group | Control group
M S.D M S.D T-test
Pre-questionnaire Self-efficacy 2.88 0.85 2.96 0.87 0.31
Deep learning approach 2.75 0.74 2.82 0.94 0.29
Post-questionnaire | Self-efficacy 3.78 0.57 3.10 0.82 3.06%*
Deep learning approach 3.87 0.55 2.74 0.92 5.26%*

Note: *p<0.05, ¥¥p<0.001.

5.2. Research Q2: Differences in Self-Efficacy

The second research question explored the effect of learner-generated digital materials on the students’ self-
efficacy. Table 1 compares the pre- and post-questionnaire measures of students’ self-efficacy between the two
groups. Regarding the pre- questionnaire of student self-efficacy, the independent t-test was employed to examine
any pre-difference among groups. The result showed no significant difference in the mean score between the
control and experiment groups. In terms of the differences in the post- questionnaire, the t-test revealed a
statistically significant difference between the control and experiment groups in favour of the experimental group.

The paired-sample t-test revealed statistically significant improvements in the experimental group between
pre- and post- questionnaires for self-efficacy [t (25) = -7.69, p <0.0017. Although the control group showed little
increase in the students’ self-efficacy, there was no significant development in the students’ self-efficacy between
the pre-and post- questionnaires [t (24) = -2.01, p = 0.06 .

6. Discussion

This study aimed to respond to gaps in the literature related to learner-generated digital materials and their
impact on students’ deep learning approach and self-efficacy. The first research question looked at the effect of
learner-generated digital materials on students’ deep learning approaches. The current study found that learner-
generated digital materials enhanced students’ deep learning approach. One possible explanation for this result is
related to the nature of the tasks. This means that employing the creation of digital materials as a learning activity
provides opportunities for students to construct knowledge. Students in this learning activity attempted to analyse
the content, create and synthesise the ideas and present the information in digital form. This result aligns with
Reyna et al. (2016) who found that learner-generated digital materials engage students in the learning process and
stimulate some students’ higher-order abilities. Lecumberri and Pastor-Gonzalez (2020) found that engaging
learning in creating digital content can enhance students’ critical thinking. This implied that learner-generated
digital materials help students construct their knowledge. Another possible explanation for this result lies in the
process of constructing this learning activity. Students in this study were required to share and discuss their
materials in class with teachers and their peers and they had the opportunity to modify them. This means that in-
class discussion can provide scaffolding and support activities that encourage students to adopt higher-order
thinking skills to modify their digital content. Korhonen, Ruhalahti, and Veermans (2019) found that scaffolding
enhances learning. Bakla (2018) found that allowing peers to review learner-generated digital materials helped
students engage actively with the subject matter in class. This finding has important implications for designing
learning activities related to learner-generated digital materials. During the designing of the learning activity, peer
support and teacher scaffolding should be considered to provide a supportive learning environment and engage
students in the deep learning process. The second research question explored the effect of learner-generated digital
materials on students’ self-efficacy. The result showed that the learner-generated digital materials significantly
developed students’ self-efficacy. The finding of this current study is in line with Bandura's (1997) findings that
students increased their self-efficacy because they participated in activities that required them to engage in different
processes of designing and reforming their digital materials. An improvement in students’ self-efficacy may be
related to engaging students in the deep learning process and helping them take responsibility for their learning.
Zhu, Lian, and Engstrom (2020) found that giving students responsibility for their learning and developing
confidence in their abilities can enhance students’ learning and self-efficacy. According to De Backer, Van Keer, De
Smedt, Merchie, and Valcke (2022), designing learning activities that engage students in designing and completing
different assignments can stimulate students learning and increase their self-efficacy. This implies that learning
activities should be designed to stimulate students’ self-efficacy by allowing them to create digital materials for the
subject matter which enables them to take responsibility for their learning.

7. Limitations and Future Research
Although this present study confirmed the effect of learner-generated digital materials on students’ self-efficacy
and deep learning, several limitations need to be considered to develop future research. This study was conducted
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only on female students. It was also conducted on students from one general course at the university level.
Therefore, future studies should involve male and female participants from different courses. Another limitation is
that the study examined only students’ self-efficacy and deep learning while further research could cover other
aspects. For example, future research could investigate students’ critical thinking, digital competence and learning
experience. Another limitation is that this current study used only a quantitative method to collect the data.
Therefore, future research can employ qualitative methods such as interviews to understand students’ learning
experiences.

8. Conclusion

Promoting the creation of learner-generated digital materials among undergraduate students showed
encouraging results regarding deep learning approaches and self-efficacy. The learner-generated digital materials
can engage the students to learn actively, improve their ability to learn deeply and help them take responsibility for
their learning. The study also suggests that one of the key factors in effectively employing learner-generated
materials is involving teacher scaffolding and peer support to engage students in the deep learning process which is
an important implication for designing learning activities related to learner-generated digital materials.
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