Using cognitive load theory compliant instructional resources to enhance learning

Abstract
In Australia, coursework satisfaction has been regularly highlighted by the national Graduate
Outcomes Survey (GOS) as a critical area that requires improvement. An innovative approach to
presenting instructional materials that has proved successful is the delivery of text, diagrams and
other presentations in an integrated format. There has been little attention given to examining
whether cognitive load theory is a useful conceptual framework to reference when designing and
presenting accounting unit information on a learning management system and in tutorial
discussions. We briefly describe cognitive load theory, its grounding in human cognitive architecture,
and the evidence supporting it. The paper then reports the results of an investigation carried out at
an Australian university, using a questionnaire, into students' perceptions of a newly designed
instructional resources and tutorial presentations. The findings reveal that students are very positive
about the introduction of integrated instructional materials.
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1. Introduction
Since 1993, the Australian Government, as part of its quality assurance framework, invites
coursework graduates to participate in a Course Experience Questionnaire (CEQ). Graduate
Outcomes Survey National Report is a means of collecting information on higher education
institutions, aimed at helping to inform the choices of future applicants to universities and
contributing to public accountability. Since its inception, graduates within four months after
completing their course express agreement or disagreement on a five-point scale with statements
about various aspects that influence student learning. The areas scrutinised by the Graduate
Outcomes Survey (GOS) relate to employment, skills utilisation, salaries, further study, and
coursework satisfaction. Core questions on coursework satisfaction cover teaching, generic skills and
overall satisfaction.

Whilst graduates' overall satisfaction has been above 79% over the eight-year period since 2010,
graduates' relative dissatisfaction with the teaching compared with the other categories, is evident
(Figure 1).

Figure 1: Undergraduate satisfaction, 2010–2017 (% agreement)
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are not shown prior to 2010 because of a change in survey methodology
OSI - Overall satisfaction
GSS - Generic skills scale
GTS - Good teaching scale
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Figure 1 presents the CEQ time series showing an improvement in graduates satisfaction over time.
In particular, overall satisfaction with courses has remained high, above 79% from 2010 to 2017.
Similarly, ratings of generic skills have remained high, increasing from 76.1 per cent in 2010 to 81.5
per cent in 2017. Satisfaction with the quality of teaching has remained below 70% over the eightyear period, which highlights that this area needs the most attention. As a result, Australian
Government Office for Learning and Teaching (OLT) has commissioned a series of research projects
to investigate the issues and perform an analysis of the trends (e.g. Bennett, Richardson, &
MacKinnon, 2016).

Several attempts by universities in Australia to enhance the quality of teaching have been negligible
over the past eight years (see Figure 1). About 40% of graduates are still not satisfied with the
teaching practices during their study. As Henderson, Selwyn and Aston (2017) emphasise, what
works and why cannot be easily solved. Given the prolonged nature of this challenge, the key
questions addressed by this paper are: How can universities develop instructional material that
satisfies students? What kinds of instructional resources enhance students learning and how should
they be delivered? Will the reorganisation of instructional material improve the perception of
students towards their learning and teaching?. This paper tests the efficacy of reorganising
accounting instructional materials for a wide range of instructional formats. Rather than applying
CLT compliant instructional material in one topic, this study implemented a unit-wide change in the
lecture materials, tutorial materials, and online resources for a working in professions unit.

Cognitive load theory
Cognitive load theory (CLT) provides a strong theoretical foundation for designing instruction and
building knowledge and skills that can be transferred to the workplace after learning (Sweller, 2016).
The central tenet of CLT (Sweller, 2017) is that human cognitive architecture should be taken into
account when designing instruction. In particular, the limitations of working memory. If a learning
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task increases a student’s cognitive load, learning will be hampered. CLT suggests instructional
designs that optimise the use of working memory capacity and avoid cognitive overload. One type of
the load identified by CLT is extraneous cognitive load, which is the burden imposed on working
memory due to the manner information is presented or the activities in which the learner must
engage (Sweller et al., 2011). Many instructional materials exist which are not CLT compliant (Sithole
et al. 2017). For example, separate diagrams and text are very difficult to understand. This form of
presentation, is referred to as split-attention. It demands the student’s effort to mentally reorganise
the text related to the diagram (Ginns, 2006; Sithole 2017). CLT principles state that such
instructional presentations are poorly designed (Sithole et al., 2017). An alternative instructional
presentation called integrated format would be to have the text embedded in the diagrammatic
presentation.

In an online learning environment, text, visuals, and sound can be eﬀective tools for education. The
challenge for academics is to identify the conditions under which a combination of these diﬀerent
media are the more eﬀective. From a cognitive load theory perspective, such information should be
presented, partly in a visual mode and partly in a verbal mode (Homer, Plass, & Blake, 2008). The
underlying principle governing this CLT design principle is that humans have two separate workingmemory channels: one for processing auditory information, and another one for processing visual
information (Leahy & Sweller, 2011). Since each system has a limited capacity, it is possible for a
system to be overloaded if more novel information is processed simultaneously. Therefore, rather
than presenting, for example, a visual only a combination of audio and visual instructions may be
superior (Leahy & Sweller, 2011).

Blended learning involves combining different online media with traditional teaching strategies
which may result in opportunities for learners to experience cognitive overload (Chen, Woolcott, &
Sweller, 2017). This paper contributes to the research that seeks to further develop blended learning
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by relying upon cognitive load theory to contextualise the design of accounting instructional
materials. Blended learning environments have been adopted by many universities for years
(Delaney, McManus, & Ng, 2010). Suggestions have been made that such learning environments
promote student-centred learning (O'Keefe, Rienks, & Smith, 2014) and encourages increased
student interactions (Weil, De Silva, & Ward, 2014). However, Mostyn (2012) identified a lack of
empirical studies in accounting using cognitive load theory (CLT), which identifies the cognitive
constraints of novice learners when learning complex tasks and provides specific methods for
improving learning efficiency. Mostyn (2012) called for more research in this area as CLT has shown
potential to improve learning processes and increasing learning efficiency at any level by reducing
extraneous load. Similarly, Henderson, Selwyn and Aston (2017) raised the concern that, whilst
digital technology has become an integral aspect of university teaching and learning, it is important
to identify the aspects of digital technology that extend and enhance students learning.

Within the context of CLT, our study examines students’ perceptions regarding different
presentation formats in order to establish their satisfaction. In particular, if extraneous cognitive
load is reduced, CLT theorists argue that an individual’s ability to understand information is
enhanced hence satisfaction with the unit. Reduction of cognitive load in this study was
implemented by, (1) utilising resources that avoid split-attention, which reduce extraneous cognitive
load (Chen, Woolcott, & Sweller, 2017); (2) assist students by presenting videos with visuals and
audio, thereby allowing them to more easily learn than presenting visuals and text. CLT’s modality
effect suggests that visuals in instructional material may be explained better by using audio rather
than text (Liu et al., 2015); and (3) Reorganising instructional material by minimising multiple
references to visuals, text and diagrams to reduce the need to search the solution steps within the
text and match them with corresponding parts of the visuals or diagrams, thereby freeing cognitive
resources for learning (Parte et al. 2018; Sithole et al., 2017).
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This is an interesting question due to the fact that accounting standards require the presentation of
certain documents in vertical format but it is very common to use horizontal formats in teaching
materials. It seems that for pedagogical issues the horizontal format works better. Our arguments
result in the following hypothesis:

H2. Students’ perceptions of the TFV differ depending on the format used to present the financial
accounting statement.

This paper makes several contributions to the accounting education literature. From a theoretical
perspective, this is one of the few articles to introduce cognitive load theory into an accounting unit
design incorporating a blended learning approach. Through the lens of cognitive load theory, this
paper provides unique empirical evidence, which demonstrates how accounting instructors can
design CLT compliant materials to improve the online and face to face learning environment and
facilitate student learning. The analysis of students’ perceptions suggest that CLT compliant
materials are indeed an effective way to design accounting instructional material to facilitate
understanding and hence improve students’ satisfaction. From a practical perspective, this paper
provides concrete examples and strategies of how cognitive compliant instructional materials can be
used by instructors to redesign their learning resources. In this context, this paper ﬁts within the
‘‘design’’ taxonomy of blended learning research proposed by Graham et al. (2014). This paper’s
contributions are timely and signiﬁcant as the Australian undergraduate students’ level of
satisfaction has been regularly highlighted by the national Graduate Outcomes Survey (GOS) as a
critical area that requires improvement, and accounting academics are combining face-to-face with
online learning (e.g., Nor & Kasim, 2015; O'Keefe, Rienks, & Smith, 2014; Weil, De Silva, & Ward,
2014).
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2. Blended Learning
The interactions between learners and instructors vary across online and traditional courses. In
traditional courses, most of student-instructor interactions take place in a face-to-face setting within
a classroom. More recently, expanded opportunities for learning include face-to-face presentations,
paper-based assessments, visual material, online research and group activities. Blended learning is a
combination of all of these approaches (O'Keefe, Rienks, & Smith, 2014). There are marked
disagreements on the precise definition of blended learning (Bernard et al., 2014; Spring & Graham,
2017). Discrepancies across definitions range from the proportion of online learning to face-to-face
instruction to the quality of the educational experience (Graham, 2013). Although the definitions of
blended learning vary in scope and focus, in this study the term refers to a combination of face-toface teaching, print based and online resources available to students that facilitate engagement with
the course content.

The advent of new technologies has aided course designs that blend multiple elements of online and
traditional courses. It involves a strategic and systematic approach to combining modes and times of
learning, integrating the best aspects of face-to-face and online interactions using appropriate
technology (Brown, 2016). In so doing, blended learning is often seen as the answer to learning and
teaching problems. According to Brown (2016), blended learning has become “the new traditional
model”. As Laurillard (2012) also points out that whether we like it or not, the mix of face-to-face
and online is inevitably present in the learning and teaching practices of students and teachers
globally. Means et al.’s (2013) meta-analyses of 45 studies revealed that some elements of face-toface instructions are still needed for blended learning to be effective.

Another important consideration is the rationale behind blended learning. Osguthorpe and Graham
(2003) claim six key goals for designing a blended learning environment: (1) pedagogical richness, (2)
access to knowledge, (3) social interaction, (4) personal agency, (5) cost effectiveness, and (6) ease
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of revision. According to Kintu et al. (2017) universities are to adopting blended learning approaches
in response to large classes, loss of student-staff contact, meeting professional bodies interests, and
inconsistency in quality between markers.

Blended learning is supposed to involve a change in paradigms whereby the focus of activity is
shifted towards the learner and away from instructor teaching (Montgomery et al., 2015). It is
expected that shifting toward a student-learning paradigm entails the instructor moving away from
being the centre of student learning and playing the role of facilitator. The instructor would be one
of the multiple learning resources available to the student.

In the past, accounting instructors utilised traditional lecture approaches in their teaching, even
though the effectiveness of this approach has been questioned (Aly, 2016). Many accounting
instructors have been restructuring their models of teaching and moving toward a blended learning
approach due to technological developments (Aly, 2016; Grabinski, Kedzior, & Krasodomska, 2015;
Nor & Kasim, 2015; O'Keefe, Rienks, & Smith, 2014; Taplin, Kerr, & Brown, 2017; Weil, De Silva, &
Ward, 2014).

Most research on blended learning has occurred over the past two decades. Graham et al. (2014)
conducted a meta-analysis to synthesize the literature on blended learning utilising a taxonomy of
explore, explain, and design for synthesizing prior literature. Graham et al. (2014) concluded that
most of the literature fits within the taxonomies of explore (e.g., definitions of blended learning) and
design (e.g., how to mix online and traditional pedagogical strategies in blended learning
environments). There is a lack of research that seeks to understand the effect of mixing traditional
and online strategies taking into account the limitations of the human cognitive architecture. As a
result, this study seeks to apply cognitive load effects to blended learning. Recent graduates’
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inability to rate teaching quality highly may be indicative of the need to effectively integrate multiple
sources of instructional designs and materials into the learning process following CLT principle.

3. Cognitive load theory
The fundamental tenet of cognitive load theory (Mostyn, 2012; Sithole & Abeysekera, 2017; Sweller,
2017) is that human cognitive architecture should be taken into account when designing instruction.
Cognitive load theory (CLT) is an instructional theory which recognises that working memory has a
limited capacity of seven plus or minus two elements (or chunks) of information when merely
holding information (Miller, 1956) and even much less when processing information (Cowan, 2001).
CLT is concerned with methods for reducing working memory load in order to facilitate the changes
in long-term memory associated with knowledge acquisition (Leppink et al., 2014). The long-term
memory that has a virtually unlimited capacity holds information stored in schemas (Paas, Renkl, &
Sweller, 2016). Once schemas have been acquired and automated, they can be handled in working
memory with very little conscious effort and can reduce working memory load. In addition,
regardless of how extensive a schema is, it will be treated as one chunk of information. This allows
the amount of information that can be held and processed in working memory to be increased
without requiring more conscious effort. Sufficient cognitive capacity will then be available to solve
very complex problems (Paas, Renkl, & Sweller, 2016). Conversely, when schemas have not yet been
acquired, all elements of information have to be kept in working memory as separate items, which
might lead to an excessive demand on working memory capacity. Consequently, there would not be
enough capacity left for the information processing, and learning would be hindered.

CLT is concerned with the instructional implications of the interaction between information
structures and cognitive architecture problems (Paas, Renkl, & Sweller, 2016). Enabling the changes
in long-term memory associated with schema construction and automation can be done by
designing learning materials in a way that manages working memory load. CLT techniques aim at
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minimising extraneous cognitive load. Extraneous cognitive load arises from instructional methods
that require the learner to engage in cognitive processes that do not contribute directly to the
construction of cognitive schemata. For example, having to mentally integrate spatially or
temporally separated but mutually referring information sources. Such processes are unnecessary
and extraneous to the learning goals (Leppink et al., 2014). Another type of load recognised by CLT is
intrinsic cognitive load, which is determined by the intrinsic nature of the information to be learned.
A key feature is the number of interacting information elements that the learning task or the
learning material comprises (Blayney, Kalyuga, & Sweller, 2016; Chen, Kalyuga, & Sweller,2017;
Sweller, 2016). Students who have little prior knowledge of the learning material, have to process
interacting elements in order to learn the material. As learning progresses, the information elements
become incorporated into cognitive schema stored in long-term memory, which can be handled as
one single element in working memory. Therefore, the intrinsic cognitive load that is imposed by
learning materials is much higher for novices than for more advanced students. A later addition to
the cognitive load framework was the concept of germane cognitive load (Sweller, 2016). This type
of load arises from relating relevant information from long-term memory to the new information
elements (Leppink et al., 2014).

4. Cognitive load theory, instructional design materials, and blended learning
According to the basic principles of CLT, instructional design rest upon the argument that extremely
high levels of cognitive load may result directly from the instructional materials presented to
students. In addition, redesigning instructional materials to reduce the levels of extraneous cognitive
load may enhance learning. The content areas that are more likely to demonstrate beneficial results
from improved instructional design are those that deal with complex information where the
elements of to-be-learned information interact with one another, thereby imposing a high level of
intrinsic cognitive load (Mason, Cooper, & Wilks, 2015, Sweller, 2017). CLT seeks to enhance student
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learning by raising the quality of instructional design, giving greater consideration to the role and
limitations, of working memory.

Given the significance of designing high quality instructional materials, it is important to highlight
that instructors often utilise materials that have been created by third parties, such as textbook
authors and curriculum designers. Consequently, there is a possibility that accounting instructional
materials were created with an intended learning objective that is not the same as that of the
instructor. Such an environment may create a hybrid of the instructor’s intent and the unintended
impact of the instructional design material.

Blended learning incorporating CLT principles can enhance learning by providing students with
various opportunities to experience a range of accounting instructional materials designed with
human cognitive architecture in mind. Furthermore, given that the instructor can facilitate the
management of instructional material (Sithole, Chandler, Abeysekera, & Paas, 2017), the design of
CLT compliant instructions is made in such a way that it does not “overload” their mental capacity,
which CLT theorists argue promotes learning (Sweller, 2017).

5. Overview of the current study
Coursework satisfaction has been frequently highlighted by the national Graduate Outcomes Survey
(GOS) as an important area that requires improvement. This low satisfaction is reported in a learning
environment combining face-to-face presentations, paper-based assessments, visual material, online
research and group activities. While this blended learning environment has become an integral
aspect of university teaching and learning, it is important to establish whether incorporating
cognitive load theory in the design and teaching of university students enhances learning.
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In 2017, we developed a unit with face to face and an online component called working in
professions. As part of the instructional model, the instructors spent more time with students on
group and individual discussions. Instructors would guide, explain, and challenge students in order to
extend their knowledge and understanding of the subject matter. Lecture content was delivered
online for students to study outside the classroom. During class time discussions and other active
learning activities took place. The online component comprised of mini-lectures created by the
instructors and posted on the unit learning management system (LMS). A mini-lecture would
essentially consist of the instructor presenting on a topic, and creating a ﬁve-to ten-minute video.
The video consisted of an oral presentation. The mini-lectures were created on a wide variety of
topics relevant to the working in professions unit. Examples include the meaning of work and the
global workplace, accounting professional bodies and ethics. The mini-lectures were used as a
replacement for a traditional lecture and used as an integral resource for tutorial discussions.
For every topic, the mini-lectures were supplemented by three separate videos. After watching each
video, students were asked to respond to two or three questions before proceeding to the next
video. For example, students were asked what set of responses they would carry out if they were
confronted with a similar situation in their workplace. After each choice was made, the instructional
material were programmed to show possible solutions. This model is similar to most blended
learning units in the discipline of accounting (Asarta & Schmidt, 2017).

In this study, we discuss the strategies for incorporating CLT compliant materials into the teaching of
accounting and evaluate the related benefits. Unit observations are presented based on an analysis
of student usage and a questionnaire obtaining information about the effectiveness of the
strategies.
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6 Method
6.1 Ethics approval and assumption
This study was conducted at an Australian university. Ethical approval for the study was obtained
from the Human Research Ethics Committee at the Australian university. The investigation was
conducted in the School of Business over a period of two sessions (autumn and spring). The
assumption of this investigation was that the integration of cognitive load theory into the
instructional materials and teaching approaches is related to the students’ perceptions of teaching
and learning in the unit.

6.2 Participants and design
One hundred and five students from a working in professions unit participated voluntarily in the
study in 2017. Study participants were enrolled in a blended learning unit. Students were recruited
from the autumn and spring offering of 2017. The researchers explained the aims and method of the
study to the students at each time point of the study. Students were informed that participation was
voluntary and that the results from the study were not part of the subject’s assessment, and that
data would be collected anonymously. Students signed consent forms stating their written
agreement to take part in the study. The autumn class was the control group while the spring class
was the experimental group. Confidentiality was maintained through the use of code numbers when
storing data.

6.3 Strategies for incorporating CLT compliant materials into the accounting unit.
There were different scenarios involved for incorporating cognitive load theory in students’ learning
and how CLT compliant instructional materials and classroom management were used to enhance
learning. The data collection used a student perception survey questionnaire delivered online and
included response items derived from CLT compliant and non-compliant materials. The unit was
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taught before developing CLT compliant materials in autumn and CLT compliant materials were
incorporated into the blended learning unit during spring.

The unit was the same in all respects (unit content, same instructors etc.) except that during spring,
instructional resources that took into account cognitive load theory recommendations were
introduced. The areas investigated were examined on the basis that they were the functional
attributes used in the learning management system (LMS) implemented by the university.
There are different scenarios that may involve cognitive overload in students’ learning (Bradford,
2011). Learners may process visual content that may overload their cognitive capacity. For example,
when a learner is viewing an animation, while concurrently reading text describing what is taking
place in the visual presentation. In another situation, learners may not process information quickly
enough when there is a combination of auditory and visual information. For example, when there is
an animation that is presenting concepts with accompanying explanatory text at a fast rate. In a
third situation, both visual and textual channels may be overloaded due to the processing of nonessential and essential information. For example, a learner might be working to learn the accounting
equation while being distracted with instructional content related to the preparation of an income
statement. In the fourth situation, the learning task is presented in such a way that the learner has
to split his or her attention in order to integrate and understand the content. For example, a student
having to process instructional material with explanatory text that is not in close proximity to the
diagram. In the fifth situation, a learner is required to hold multiple pieces of information in working
memory while trying to mentally integrate new instructional material. The limitation of human
working memory would not have the capacity to process any new information. These five scenarios
were taken into account in the design of a working in professions unit.

The following section elaborates on how CLT compliant instructional materials and classroom
management were used to enhance learning.
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6.4 Online Lectures
The autumn and spring online lectures were different. What was different was that the instructional
design for spring was based on the CLT conceptual framework, aiming to facilitate and enhance
students’ learning. For example, students viewed a particular segment of a video that allowed them
to engage in discussion based on viewing the authentic video footages before moving to the next
video. Students were immediately able to choose what they would do and see the results of their
chosen actions before proceeding to the next resource. During autumn, students would see a
continuous video presentation. Besides the fact that known practitioners in accounting and other
business areas provided inspiration for our students, the spring material was presented in a way that
allowed each resource to be intelligible on its own. According to CLT, instructional material that
requires learners to mentally integrate disparate sources of mutually referring information, such as
text and diagrams or multiple related items interferes with learning by misdirecting attention and
imposing a heavy cognitive load (Sithole, 2017). The multiple referencing of information was
significantly reduced from the autumn to spring sessions. For example, there was an average of five
links to other sources of data in autumn and these were presented separately during the spring
session.

Listening to audio and watching video at their own pace, during their own time replaced lectures,
and provided students with a unique learning opportunity. For example, there was much more time
for the students to study and learn outside the class, and videos allowed students to absorb the
instructional material in many different manners (Cardullo, Wilson, & Zygouris-Coe, 2017). This was
the same for both autumn and spring sessions. Aside from merely increasing the number of
opportunities for students to experience variation in their learning, spring videos were structured to
make them easier for students to engage with the materials. Speciﬁcally, visual presentations of a
task in a video had audio narration that explained the concepts and no competing textual
information which would overload the students. The autumn videos had textual information, which
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was eliminated during the spring session. A CLT principle, modality, suggests that visuals in a
material may be explained better by using audio rather than text (Liu et al., 2015).

6.5 In class activities
The results in multimedia research suggests that extraneous cognitive load appeared not only from
design features of materials such as videos, but also the delivery settings (Çakiroğlu & Aksoy, 2017).
In tutorial discussions, we offered a step-by-step discussion in group format, stimulating students to
think about how they would proceed if they were in a real business environment. From the online
practical business cases, detailed questions on each part of the video were used to foster the
discussion of various business scenarios. Both the autumn and spring sessions involved discussions.
During autumn, content on different topics was discussed simultaneously and could be summarised
at any point in time. However, during spring presenting and discussing the content in a step by step
fashion allowed for the elimination of a split-attention effect, reducing cognitive load by allowing
one resource to be analysed at a time and discussing the complex whole at the end (Sithole et al.,
2017).

The split-attention effect affect learners when distractions are present in the learning environment.
The classrooms that we used were at a vertical campus with well-defined physical arrangement and
were well organised. A student could easily move in and out of the class using multiple entrances.
Students were encouraged to be co-operative and quiet unless they were contributing to
discussions. Another main feature of the spring class was that students would work out a task in
groups and then could instantaneously share their findings to the other groups using a computer
share tool. This computer-based media tool was appropriate because it enabled students to reflect
and express their views in a way that enabled normally quieter students to express their views freely
and openly at every stage. Sharing information instantaneously allowed students access to different
views rather than at a later stage after completing other tasks. Instructors giving presentations
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during tutorial classes ensured that they did not stand next to distracting signs, posters or written
work during spring. Any written work left on the walls during a prior class was quickly erased before
the start of the tutorials. During autumn, before the embedding of CLT, `this was not consciously
done. By identifying and removing all stimuli, which had the potential to distract students during
spring, instructors reduced the additional extraneous cognitive load imposed on the learners
(Sweller, 2016).

6.6 Evidence of effectiveness
Classroom data analyses were used to assess the efﬁcacy of the CLT compliant instructional
materials. The unit analyses were based on student usage data stored on the unit LMS. Both the
results of the control group (blended learning classroom without CLT compliant materials) and an
experimental group (blended classroom design with CLT compliant materials) were analysed.
Statistics were obtained from the working in professions class over two teaching sessions during
2017. The course is mandatory for all business students. The vast majority of the students had one
year of university experience.

First, data from the unit LMS provided insights into usage patterns among the different cohorts.
Second, students’ perceptions were analysed to provide explanations of the efﬁcacy of CLT
compliant instructional materials. The study ruled out any differences in the control group and
experimental group through an analysis of students’ age, assignment access times and video viewing
times. The proﬁle of all students who participated in the study are shown in the Table I.
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Table I. Descriptive statistics of demographic data and the use of the LMS tools

Demographic
characteristic/Tool

Autumn
class (n=54)
(mean) SD/%

Spring
class (n=51)
(mean) SD/%

Age

(20.37) 2.71

(19.68) 2.13

.15

(3.59) 1.90

(3.75) 1.93

.68

(44.93) 13.82

(48.76) 11.99

.13

54 (51.43%)

51 (48.57%)

105(100%)

21 (20.00%)
33 (31.43%)

23 (21.90%)
28 (26.67%)

44 (41.90%)
61 (58.10%)

51 (48.57%)
3 (2.86%)

49 (46.67%)
2 (1.90%)

100 (95.24%)
5 ( 4.76%)

38 (36.19%)
16 (15.24%)

36 (34.29%)
15 (14.29%)

74 (70.48%)
31 (29.52%)

Assignments access
Video viewing times
Perception questionnaire
Gender of respondents
Female
Male
Mode of study(no):
Full-time
Part-time
Major(no):
Accounting
Non-accounting

Test of
equality
(p-value)/Total

Table I presents the average number of users who accessed each tool included in the LMS and some
descriptive statistics of the demographic characteristics of participants in the two groups. There were
no significant difference in the descriptive statistics of the use of the LMS tools.
T-tests were used to investigate any differences between the experimental and control groups. Table
I shows the analysis to check equivalency between the groups. As shown in Table I, the two groups
were equivalent in terms of extraneous variables tested. The t-test revealed no significant main effect
of group for age; t(2, 103) = 1.43, p = .15, assignment access t(2, 103) = .41, p .68, and Video viewing
times t(2, 103) =.13, p .13.

The classroom statistics for both the LMS data and student surveys are based on a blended learning
classroom with CLT compliant materials (spring group) and a blended classroom design without CLT
compliant materials (autumn group). Short video viewing averaged 44 to 49 views in total for the
whole session. In both situations, the instructor’s goal was to free up class time in order to introduce
active learning strategies that focus on higher-order skills. The instructional materials differed only in
their design. In both groups, more than 70% the students were accounting majors, with the
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remaining 30 percent majoring in ﬁnance and economics. Research ethics approval was obtained
from the university in order to ensure that the satisfaction survey and analysis of the students data
were consistent with ethical standards.

6.7 Analysis of Student Surveys and discussion
The data from the unit LMS suggest that CLT compliant instructional material is associated with
higher student satisfaction with the learning material. However, we obtained further insights from
the students’ surveys. A student perception survey was administered with the purpose of exploring
the students’ attitudes towards the unit. The survey participation was anonymous and voluntary.
One hundred and three students responded to the survey. It was administered at the end of each
teaching session. The survey consisted of seven questions. The first five questions asked students to
rate the statements. The last two questions were open ended. To measure effect size, Cohen’s d was
calculated, with values of .10, .30, and .50 characterizing small, medium, and large effect sizes,
respectively (Cohen, 1988).

Students were ﬁrst asked to rate statements on a Linkert scale whereby ‘‘1’’ was ‘‘strongly disagree’’
and ‘‘5’’ was ‘‘strongly agree.’’ Table 1 presents the results from the Likert scale rating on the survey
instrument.

As shown in Table II, one-way ANOVA for watching mini videos showed a significant main effect
between the autumn and spring groups; F(1, 101) = 2.93, p < .05. The spring blended + CLT group
reported significantly higher rating than autumn blended + traditional group, d = .53, indicating a
large effect size. It is interesting to note that both groups of students preferred the mini lecture
videos in future, and no significant differences were detected; F(1, 101) = 2.93, p = .14. Consistent
with our expectations, the autumn blended + CLT group reported significantly higher ratings on
whether videos helped to integrate and clarify the interrelationships than the autumn blended +
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traditional group, F(1, 101) = 3.59, p < 0.05. d = .6, indicating a large effect size. The one-way ANOVA
for item 4: ‘tutorial learning strategies stimulated me to learn,’ also demonstrated a significant main
effect of group; F(1,101) = 4.53, p < .05, and a large effect size d = .78, with the spring blended + CLT
group reporting a significantly higher rating than the autumn blended + traditional group. In terms of
satisfaction with all the videos and text materials provided in the unit, the spring blended + CLT
group reported a significantly higher satisfaction F(1, 101) = 4.31, p < .05. d = .71, indicating a large
effect size.

Table II. Survey Responses to Rating Questions
Survey question

Autumn
Spring
class (n=53) class (n=50)
Mean
Mean

1. Mini lecture videos helped me to understand
2. I would like to see more mini lecture videos in
the future
3. Supplementary videos helped me integrate and
clarify the interrelationships
4. Tutorial learning strategies stimulated me to
learn
5. I was satisfied with all the videos and text
materials provided in this unit

Test of
equality
(p-value)
p < 0.05 a

3.15

3.78

4.25

4.52

3.38

4.18

p < 0.05 a

3.25

4.24

p < 0.05 a

3.09

4.10

p < 0.05 a

.14

a

Signiﬁcant at the 0.05 level (two-tailed)
Scaling of survey 5 point scale (1=strongly disagree, 5= strongly agree)

Table II suggests that students were more satisfied with learning from watching the mini-lecture
videos during spring than autumn. The mini lecture videos were redesigned during the spring session
to align with CLT principles. Similarly supplemental resources such as other videos and written text
were preferred more than the traditional resources offered in the blended mode during autumn
session. It appears students prefer CLT compliant resources since the majority stated that they
would want to see more resources of this nature in the future.
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There were two qualitative, open-ended questions at the end of the survey. The ﬁrst question asked
the participants to state the best and worse features of the mini-lecture videos. The participants
responded on two columns. In the first column, they stated the best features and in the second
column, the worst features. The second question asked students to state why they found the videos
useful.

All of the participants’ responses were grouped after review. The following seven themes emerged
from the student responses (in the order of most responses to least responses per theme).

Table II. Responses to open ended questions

Participants' response

No

%

1 The videos could be viewed at my own time and pace.

85

28%

2 The videos could be viewed multiple times.

64

21%

3 The videos were interesting.

58

19%

36

12%

5 The questions embedded in the videos allowed me to understand better.

28

9%

6 The videos were speciﬁc to our class as they had the instructor’s presence.

21

7%

7 The videos were more interesting than reading.

17

6%

309

100%

4 Videos were brief and directly related to solving the problem presented
without any distractors.

Total
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The seven themes were further categorised according to the beneﬁts of using mini videos that are
CLT compliant while other benefits emerge inherently from using any type of video in the classroom.
Figure 2 illustrates this categorisation.

Benefits of all videos
•The videos could be viewed at my own time and pace.
•The videos could be viewed multiple times.
•The videos were interesting.
Benefits unique to CLT compliant videos
•The videos were speciﬁc to our class
•Videos were brief and directly related to solving
as they had the instructor’s presence.
the problem presented without any distractors.
•The videos were more interesting than reading.
•The questions embedded in the videos allowed me to
understand better.

Figure 2. Benefits to all videos and those unique to CLT compliant videos

It is apparent from the themes that although the vast majority of the responses reported essential
benefits from all videos, the participants stated additional benefits from CLT compliant videos. For
example, the participants benefited from videos that were brief and directly related to solving the
problem presented without any distractors. This is consistent with the arguments presented in this
paper that CLT compliant instructional materials enhance learning. For example, participants found
the videos useful for their learning because of the following features: ‘‘questions embedded in the
videos,’’ and ‘‘no distracting information.’’ Therefore, participants greatly benefited from questions
embedded in the videos which allowed the students to understand the videos better. The videos
were also brief and directly related to solving problems. These themes were ranked fifth and sixth in
terms of the number of responses. These two themes are important as they suggest that CLT
compliant videos are useful for blended learning classroom designs. Another interesting response
was that the students liked the videos being speciﬁc to the classroom setting with the instructor
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being a major participant as opposed to any other videos such as YouTube videos that are more
general in nature.

In terms of the things that the students disliked, the students stated the following: Internet
connectivity resulting in delays with viewing the videos; hard to read the text on one of the linked
resource. The major undesirable comments were on technological issues related to home internet
connections while participants attempted to watch the mini-lecture videos. There were no negative
perceptions on the pedagogical issues of the CLT compliant or non-compliant resources that
occurred frequently enough to be considered a theme.

In summary, the number of beneficial features vastly outnumbered the comments of negative
features for both blended learning with traditional resources or blended learning with CLT
compliant resources. Most of the negative comments were related to technological issues. On the
other hand, most of the positive comments were related to the pedagogical efﬁcacy of CLT
compliant resources. Speciﬁcally, the frequent comments were mostly related to the videos that
were ‘‘brief and to the point’’ and working through the concepts systematically on a step-by-step
basis with ‘‘questions embedded in the videos.’’

There are numerous beneﬁts of developing and utilising CLT compliant instructional materials. First,
the use of these materials in a blended learning environment provides instructors with opportunities
to manage the load presented by the instructional materials to learners in order to enhance their
learning (Grangeia, et al., 2016). Utilising instructional materials that comply with CLT design
principles will enhance the processes involved in learning, and will ultimately affect the students’
level of satisfaction (Bradford, 2011). The use of own online resources reduced reliance on third
parties as the creators of the instructional design materials that are utilised in the learning
environment. The control afforded to instructors by this strategy allowed for the development of
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tailored content to meet the speciﬁc needs of the working in professions class. This is in complete
contrast to the inflexibility of online materials that are available from textbook publishers or posted
on YouTube, which may not be modiﬁed by the instructor. Finally, the use of videos also enabled the
development of different instructional design materials that helped to reinforce the emphasis of a
student-centered learning. For example, instructors can also have students prepare videos that meet
specific CLT criteria, which are then shared with the entire class.

7. Summary and conclusion
The purpose of this paper is to describe the use of CLT compliant instructional materials as a way of
enhancing students’ learning and increasing satisfaction. The CLT’s application was demonstrated for
various resources, such as mini-lecture videos, tutorial presentations with negligible distractions,
and text presentations with minimal links to other resources. Utilising cognitive load theory as a
theoretical framework reveals various pedagogical beneﬁts of adopting CLT to develop instructional
design materials in accounting. The various beneﬁts are substantiated through the examination of
data obtained from the unit LMS and a student perception survey. In summary, adopting CLT
compliant instructional materials can (1) help students to have an in-depth understanding of the
instructional material by utilising resources that avoid split-attention, which reduce extraneous
cognitive load (Chen, Woolcott, & Sweller, 2017); (2) assist students by presenting videos with
visuals and audio, thereby allowing them to more easily learn than presenting visuals and text. CLT’s
modality effect suggests that visuals in instructional material may be explained better by using audio
rather than text (Liu et al., 2015); and (3) Reorganising instructional material by minimising multiple
references to visuals, text and diagrams reduces the need to search the solution steps within the
text and match them with corresponding parts of the visuals or diagrams, thereby freeing cognitive
resources for learning (Sithole, Chandler, Abeysekera, & Paas, 2017). This also directly reinforces
blended learning’s paradigm shift toward a more student-centered learning approach.
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The analysis of students responses reveals a positive association between the use of CLT compliant
resources and students’ satisfaction levels in tutorial tasks, which are perceived to be a function of
the aforementioned beneﬁts postulated by cognitive load theory. Future researchers are
encouraged to further test CLT compliant instructional materials in other areas such as taxation,
auditing, management accounting and non-accounting subjects. Currently, it is clear that the use of
CLT compliant instructional material may facilitate the learning process and increase students’
satisfaction.
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