L1C ASCILITE 2020

O 1
\

48 ASCILIT

University of

New England ASCILTE’s First Virtual Conference ..., .. m e eoier coocron

Promoting student engagement and preparation in flipped
learning’s pre-class activities: A systematic review
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Flipped learning is an instructional model with core features of pre-class learning followed by in-
class practice of knowledge through active and collaborative learning. However, non-compliance
with pre-class activities is a commonly cited challenge in flipped learning, where a lack of
student engagement leads to insufficient pre-class preparation, diminishing flipped learning’s
intended benefits significantly as the students will then not participate well in the in-class
activities. It lends consideration to the potential obstacles and solutions in increasing students’
engagement in pre-class learning, paving the way to pre-class learning compliance to achieve the
full potential of flipped learning in improving students’ learning outcomes. This study uses
systematic literature review with qualitative content analysis to identify three main areas, namely
technological, pedagogical, and student perceptions, to instil optimal conditions to promote pre-
class engagement and preparation.
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Introduction

Flipped learning (FL) is an instructional model with core features of pre-class learning followed by in-class
practice of knowledge through active and collaborative learning. The student-centered learning strategies
allow the students to partake in higher-order thinking activities, leading to deeper understanding of the subject
content. Pre-class and in-class components are indispensable complements of FL, and yet the general
consensus in literature points to the in-class learning as a more critical component of FL (Bergmann & Sams,
2014), placing a stronger emphasis on FL theories supporting the in-class element (Lee, Lim, & Kim, 2017).
This contradicts recent research findings of the strong correlation of pre-class learning to final learning
outcomes, nearly twice of that in comparison to in-class learning, and the success in using FL hinges on pre-
class learning much more significantly than what is commonly suggested in literature (Lee & Choi, 2019). It
leverages on the findings that pre-class learning is an important phase for learners to prepare for upcoming in-
class activities, where it levels lower-performing students to a common ground of knowledge with the higher-
performing ones, such that all students can participate equally in the in-class collaborative learning activities
(Jong, 2017). However, this is challenged by the tendency of students to neglect pre-class learning, turning up
for the in-class segment unprepared and unable to contribute meaningfully in the collaborative activities (W.
He, Holton, Farkas, & Warschauer, 2016). It has a negative impact for both themselves and the well-prepared
students, with repercussions more far-fetching than the in-class activities alone, negatively affecting
motivation, academic performance, and students’ perceptions towards the FL model (W. He et al., 2016).
Habitual resistance was also flagged as one of the main reasons for non-compliance, due to the perception that
FL increases workload on the students’ part with the pre-class learning (W. He et al., 2016), which can be
further intensified through the non- participation in the in-class learning that causes the non-achievement of
learning outcomes. There is also a paucity of literature employing qualitative methodologies to provide more
in-depth understanding of FL, and a gap in understanding on contextualising conceptual frameworks to
support the assimilation of pre-class learning to the in-class segment for coherent linkage (Karabulut-Ilgu,
Jaramillo Cherrez, & Jahren, 2018; O’Flaherty & Phillips, 2015).

With the aforementioned importance to ensure students complete pre-class learning successfully, and
the literature gaps pertaining to this aspect, a systematic literature review was carried out on empirical
and theoretical research to address the research question: What conditions promote student
engagement and preparation in FL’s pre-class activities? Sufficient pre-class preparation can then
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translate to effective implementation of FL, to inculcate higher-order thinking skills in students and a
deeper understanding on the subject matter.

Method

A systematic review approach was adopted to address the research question, and qualitative content analysis
was applied in analysing the extracted data. A search was conducted on seven online databases, namely
Directory of Open Access Journals, Education Research Complete, ERIC, IEEE Xplore Digital Library,
Science Citation Index, ScienceDirect, and Social Sciences Citation Index, to search for relevant literature
from their inception till March 2020 and limited to English, full text, and peer-reviewed journal articles. The
search contained the search terms “flipped learning”, “flipped classroom”, “flipped instruction”, “higher
education”, and “pre-class”. No methodological search filters were applied which would otherwise limit the
articles to specific study designs. This generated a total of 44 articles. The next phase of the review included
reading the abstract of each of the 44 articles for relevance to the research question. In the process, the

inclusion and exclusion criteria, as shown in Table 1, were being applied in the review of the abstracts.

Table 1. Inclusion and Exclusion Criteria

Type of criterion Inclusion criteria Exclusion criteria
Type of publication Peer reviewed journal articles Non-peer reviewed journal articles
Sample Higher education students Pre-tertiary students
Research methods Qualitative
Quantitative
Mix methods
Publication period Inception till Mar 2020
Language English Non-English

Articles with minimal focus on the pre-class segment and mainly on in-class learning were discarded. As
such, 13 articles were discarded from the review of the abstracts. Full-text papers were obtained for the
remaining 31 articles, and they were read to review the articles’ eligibility. 11 articles were discarded in this
process.

Eventually, 20 articles were selected for the systematic literature review, with a publication date of 2015-
2020, and they were further verified to align with the inclusion and exclusion criteria. The selection process
for these articles is represented in Figure 1. Based on the conventional approach for qualitative content
analysis as proposed by Hsieh and Shannon (2005), relevant text in the selected articles that captured key
concepts or thoughts were extracted and highlighted to derive codes. This led to the emergence of labels for
codes that represented more than one key concept or thought, which were then organised into different
categories and sub- categories based on their relationships.

Records identified searching:
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Figure 1. Article selection flowchart adapted from PRISMA

126



Data Analysis

20 articles were reviewed, with a mixture of qualitative, quantitative, and mixed methods research. The
systematic literature review conducted in this study incorporated the learning experiences, academic
performances, and perspectives from students in university education, except for one qualitative research that
focused on a large-scale systematic review which included higher education apart from university. After
applying qualitative content analysis to analyse the data from above 20 articles, three main categories and
seven sub-categories emerged from the analysis, as represented in Table 2.

Table 2:. Conditions to promote student engagement and preparation in pre-class activities
— Categories and sub-categories

Categories Technological Pedagogical
Sub-categories Video resources’ quality | Clarity of guidelines
and duration
Technology accessibility | Availability of
immediate feedback and

Student Perceptions

support
Design of learning Incentives for learning
system Conceptual frameworks

Technological

Video resources’ quality and duration

Ramnanan and Pound (2017) found that when multiple resources are provided for pre-class preparation,
students access videos materials most frequently and express high levels of satisfactions for online videos.
This is in agreement with findings that suggest pre-class videos are more preferred by students as compared to
reading materials, thus more effective for students” pre-class learning and driving a clear advantage for
students’ performance in final summative assessments (Goedhart, Blignaut-van Westrhenen, Moser, &
Zweekhorst, 2019; Jensen et al., 2018). Instructor-developed videos were more preferred by the students than
videos from alternative sources or guest speakers (Long, Logan, & Waugh, 2016). The importance of
communication in the videos is further highlighted through the positive findings that human presence has on
students’ learning, by increasing students’ comprehension of its content through social cues in the videos that
direct attention to important information (Ha, O’Reilly, Ng, Zhang, & Serpa, 2019; Jensen et al., 2018).
Students appreciate concise and professionally made video resources within a duration of 20-30 minute, with
the learning content appropriately paced against a backdrop of high quality images, audio, and text (Long et
al., 2016). The findings also suggest that the videos’ length should be within 15-20 minute, to capture
majority of students’ attention span (Ak¢ayir & Akgayir, 2018; Lee & Choi, 2019; Xiu, Moore, Thompson, &
French, 2019).

Technology accessibility

Accessibility of the online materials is strongly correlated to students’ satisfaction in pre-class learning
(Ramnanan & Pound, 2017), which is related to the findings on students’ perception of convenience when
they can access the online resources at their preferred time and place resulting in improved study quality and
pre- class preparation (Goedhart et al., 2019). Internet connectivity is essential to ensure this accessibility,
and thus ensuring that students are aware of the possible technical issues and the relevant solutions can help
to greatly reduce students’ frustration, and promote engagement with the materials (Karabulut-Ilgu et al.,
2018). Gundiuz and Akkoyunlu (2019) recommended copies of pre-class online materials saved in digital
versatile discs (DVDs) as back-up for students” access, should their technical issues remained unresolved.
Since the technology accessibility of the online materials play a pivotal role in students’ engagement with
online materials, the technology availability of students and their digital competencies have to be examined
before designing the pre- class learning in FL, for alignment with students’ needs to reduce frustration and
promote engagement (Akcayir & Akgayir, 2018).
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Design of learning system

The findings suggest that the learning system’s design, where the online resources are hosted, plays a role in
promoting students’ learning engagement. Dooley et al. (2018) discovered that students valued a structured
online system which allowed for ease of navigation to access relevant parts of the pre-class content, and pass
over non-essential sections. In addition, it is suggested in the findings that a learning system that can generate
warnings to learners, especially for those with a tendency to neglect the pre-class learning, will also help to
improve the state of preparedness for the pre-class activities (Lee & Choi, 2019).

Pedagogical

Clarity of guidelines

Proper guidance to pre-class preparation should be provided by instructors to avert inefficient or unproductive
learning, and this is found to be particularly important for students with low metacognition level (Shibukawa &
Taguchi, 2019). Guidance includes clear demonstration of pre-class activities in a time-effective manner during
the first lesson, and presenting the learning objectives’ meaning as well as the recommended methods to
achieve them (Ha et al., 2019; Shibukawa & Taguchi, 2019). In addition, explaining the rationale and
advantages of applying FL in achieving the learning objectives from the beginning, as well as the importance
of pre-class learning in FL’s design, will help to motivate students to complete their pre-class preparation
particularly for those with low self-directedness (Ha et al., 2019; Lee & Choi, 2019; Xiu et al., 2019).

Availability of immediate feedback and support

Students value a highly structured online platform where learning is not only navigated easily, but with
provision of early formative feedback for individualised learning adapted to personal needs (Dooley et al.,
2018). The feedback may be added at the end of video resources, which can better scaffold students’
understanding of the content, and allows for self-assessment of learning progress to moderate study methods
for improved learning outcomes (Das et al., 2019; Dooley et al., 2018; Xiu et al., 2019). In addition to a
structured learning platform and formative feedback, a communication channel is also necessary for students’
interaction with the instructors to obtain feedback and assistance should they have questions, to better support
their pre- class learning conducted outside of the classroom (Akgayir & Akgayir, 2018; Glindiiz &
Akkoyunlu, 2019).

Incentives for learning

The findings suggest that students should be provided with incentives to encourage compliance with pre-class
preparation, which can be given through the form of low-stakes quizzes or assignments on the video content
(W. He, Holton, Gu, Warschauer, & Farkas, 2019). Xiu et al. (2019) found that a five minute duration quiz
was well- received by students. However, the quizzes should still help the students to check on their
understanding of key concepts, and sufficient time for completion and marks albeit low-stakes should be
planned for the quizzes to motivate students in fulfilling them (Ha et al., 2019; W. He et al., 2019; Xiu et al.,
2019).

Conceptual frameworks

It is important for instructors to provide scaffolding for students to learn strategies for planning, monitoring,
and reflecting on their pre-class learning to achieve academic success in the FL model (Zheng, Ward, &
Stanulis, 2020). This is in agreement with the study from Yilmaz & Baydas (2017), that metacognition
strategies can be incorporated in the pre-class activities to better engage the students, and help them to
effectively plan, monitor, and evaluate their learning progress. Metacognitive strategies are methods to define
the mental activities used in evaluating own thinking processes or strategies in the course of learning, helping
students to evaluate and decide on the arrangements to improve the quality of learning process (Kaya, 2012).

Learning reflections and knowledge integration can also be better supported by designing the pre-class
learning experience based on the conceptual framework, Knowledge Integration Theory (Z. Wang, Yang,
Chen, & Long, 2019). The theory defines the process where learners can build understanding through adding,
sorting, evaluating, distinguishing, and refining ideas from learning, to transform fragmented knowledge into
coherent thoughts (Chiu & Linn, 2011). Z. Wang et al. (2019) found that Knowledge Integration Theory had a
positive effect on students’ self-efficacy in completing tasks required for pre-class learning. This helps to
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construct a coherent understanding between new and old knowledge that forms the connection between pre-
class and in- class learning, in which the connection is deemed to be crucial in improving the engagement in
pre-class learning (Goedhart et al., 2019).

Students’ perceptions

The design of the pre-class learning should take into account the sustainability and efficiency of the students’
preparation, which helps the students to be more accepting of the FL environment and improve their
engagement in the pre-class activities (McNally et al., 2017; Shibukawa & Taguchi, 2019). In general, the
more demanding the pre-class preparation, the less preference the students demonstrate towards the tasks
involved, which decreases their engagement (McNally et al., 2017). Communication to the students should
be done at the start of the FL to dispel concerns that the instructional model is increasing the amount of study
time needed, but instead it is merely a shift in the workload distribution (W. He et al., 2019). This diminishes
the resistance students have towards FL, which is important as it helps them to have better self-regulation in
learning and a higher degree of responsibility to fulfil the pre-class preparation, which they may not be
accustomed to as it may deviate from previous schooling experience (Nanclares & Rodriguez, 2016).

Discussion

There are several conditions that can help to promote student engagement and preparation in pre-class
learning activities, as found in this systematic literature review. Videos are the most commonly employed
resources for learning outside of the classroom, as they are easier to comprehend than their text-based
counterparts (Diwanji et al., 2014; Y. He, Swenson, & Lents, 2012; Kay & Kletskin, 2012). Coupled with
internet connectivity, online videos are appreciated by the students for the convenience in learning at selected
time and pace, which is a key advantage of pre-class learning and a main reason for students’ satisfaction
with FL (Nguyen et al., 2016; O’Flaherty & Phillips, 2015). The findings in the review further extend to the
design of formative feedback mechanisms to support individualised learning, and a consideration on possible
online platforms to incorporate videos with low-stake quizzes to promote engagement and preparation in pre-
class learning. This brings an understanding on the benefits of incentivising learning, and also the
consideration on promoting student engagement by assessing the full pre-class learning component if marks
motivate the students in completion.

Yet on the other hand, there is the concern that students may complete the quizzes only for the sake of
marks acquisition rather than learning, which may then backfire on engagement through the potential
action of skimming resources for possible answers (Gardner et al., 2014). The improvement of students’
engagement with lecturer’s presence in the video are in agreement with other studies showing positive
influences on students’ perceived learning and satisfaction, though it is suggested that this presence be
used strategically to avoid distraction of students’ attention when presenting challenging information (J.
Wang & Antonenko, 2017). Learning platforms with easy navigation and systems in place to remind
students of uncompleted tasks should be also prioritised. On the institutional-front, this implies that more
reinforcement and resources should be delegated to developing academic staff’s digital competencies,
especially with FL being a commonly employed instructional model globally (Hao, 2016). More digital
tools in video recording should be made accessible in the institutions, to allow instructors the flexibility in
choosing relevant tools to align with personal digital competencies and students’ preference for creating
the resources. Likewise, for hosting resources on online platforms, widening the variety of choices allows
instructors the consideration of suitable platforms to design ease of navigation within the learning, and
align with students’ digital competencies to reduce students’ frustration in interacting with technology.
With resources hosted online for pre-class learning, it is also crucial to ensure technology accessibility for
all students, which correlates to students’ learning satisfaction from the findings. It is suggested to prepare
solutions to possible technical errors, as well as backup hard copies of resources to enhance the
accessibility aspect for the students. The importance of technology accessibility implies that institutions
implementing FL should also examine the technology availability for all students, and provide digital
devices and access to internet connectivity when necessary, to allow all students to access online learning
(van Rooij & Zirkle, 2016).
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The review has suggested conditions in the pedagogical aspect, such as clarity of guidelines with time-
effective learning strategies, proper explanation of learning objectives and the importance of pre-class
learning to better engage students. This is especially beneficial for students with low metacognition and self-
directedness, who have a tendency to exhibit non-compliance in pre-class preparation (Chen, Wang, & Chen,
2014). From the findings, the contextualisation of conceptual framework Knowledge Integration Theory in
pre-class learning design can help the students to construct better connection with in-class learning, so that
students are more motivated to prepare for class (O'Flaherty & Phillips, 2015; Tucker, 2012). In addition,
metacognitive strategies can also allow students to plan, monitor, and evaluate their learning progress for
better engagement. This implies that institutions have to plan for academic staff development to use these
pedagogical frameworks effectively within FL’s design. The development also extends to other aspects such
as designing enough time and sustainability in FL, for students to perform their required pre-class learning
assisted with clear guidelines. It is possible to fall back on the findings which suggest a guideline for
resources to be conducted within a 15-30 minute period to capture students’ attention (Lee & Choi, 2019;
Long et al., 2016; Xiu et al., 2019; Zheng et al., 2020), to decide on a sustainable timeframe for the pre-class
learning. On the other side of the consideration, the adaptability of the pre-class learning design within a
specified timeframe may be well subjected to its feasibility with regards to the intended learning objectives.
As such, whether all designs should cater to a pre-determined timeframe, or should priority be given to
establishing a suitable duration to achieve the learning objectives, with intentional development to stretch
students’ resilience and attention span is food for thought.

Table 3. Recommendations to promote student engagement and preparation in pre-class activities

1. Design pre-class learning in a timeframe of 15-30 minute, aligned with students’ technology
availability and digital competencies.

Contextualise Knowledge Integration Theory and metacognitive strategies in pre-class learning design.

Use online videos with lecturer’s presence, high quality images, audio, and text.

Incorporate low-stake quizzes with formative feedback.

Host pre-class learning on learning systems with easy navigation and reminders for uncompleted tasks.

Create troubleshooting guides for potential technical errors, and backup hard copies of materials.

Provide digital devices and internet connectivity to level technology accessibility.
Create clear guidelines with time-effective learning strategies, explanation of learning objectives and
importance of pre-class learning.

@ N| @ g W

9. Assure students FL does not create an increase in study load, but a shift in study load distribution.

10. Provide a communication channel for students to obtain assistance and feedback from lecturers.

Conclusion

The use of systematic literature review with qualitative content analysis has addressed the research question
by identifying the conditions to promote student engagement and preparation in FL’s pre-class activities. The
review has allowed insights into the circumstances that impede engagement with pre-class learning, be it
psychological or physical, leading to insufficient preparation which may potentially set the FL instructional
model for failure. Consolidation of the findings in response to these possible circumstances has led to the
identification of three main areas to focus on in instilling optimal conditions to promote pre-class engagement
and preparation, namely technological, pedagogical, and student perceptions. The importance of pre-class
preparation is especially highlighted through the contradictory findings of students’ key satisfaction in the
model due to the convenience and flexibility of online pre-class activities, yet afflicted by a common problem
of non-compliance in this segment that degrades the benefits of FL. Considering that strategic design of pre-
class learning is key to ensure the success of FL, practitioners have frequently neglected this aspect as found
by Lee and Choi (2019). It is thus hopeful that through the contributions in this review, educators can better
understand the pre-class learning’s importance and utilise the findings to further evaluate and develop the
design inthis area, for improved students’ engagement and preparation to reap the advantages of FL.

Exclusion of articles on pre-tertiary education increases data homogeneity of findings in higher education,
however valuable insights might have been missed out. Furthermore, the articles reviewed have a major
emphasis on university education, with only one article offering perspectives in other areas of higher
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education. The singular focus on one particular education genre may lead to the influence of the findings by
a certain student demographic, which can limit its generalisation beyond university education. Further
investigations can compile findings across the spectrum of education, from pre-tertiary education to higher
education, so that the insights can be more diversified, improving the generalisation of findings that benefits
educators from different backgrounds. Investigation on strategies fostering positive students’ perceptions
towards pre-class learning can also be included in future studies.
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