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Impact of video-based learning in business
statistics: a longitudinal study
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Many undergraduate business students in the United Kingdom (UK) find themselves during
the initial stages of their degree programmes required to study numerical subjects which, for
many, have not been encountered since completing compulsory education. This paper
considers the utilisation of a technology-based approach in order to support first-year
undergraduate students engage with and achieve in the business numeracy subject area. The
purpose of this paper is providing background introduction to new pedagogy through the use
of technology. Through a longitudinal study conducted within a modern university in the UK
over a 11-year period (2006-2017), this paper qualifies the impact of a video-based learning
(VBL) approach on the achievement profiles of first-year undergraduate students within a
modern business school. Results indicate that the use of a VBL approach such as that
adopted within this study supports not only improvement in the number of students gaining
an overall pass, but also an overall improvement amongst higher achieving students within
business numeracy. Findings also demonstrate those characteristics of a VBL approach that
support continuation of student engagement with the subject matter throughout their stu-
dies. Whilst such findings offer a range of benefits to both students and educators in
enhancing student achievement, these also serve to introduce a new learning model which
will be explored in subsequent research.
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Introduction

fundamental concept tested within this research is that

engagement with learning materials outside of the formal

classroom setting promotes more positive interaction
between the subject matter and the student learner. The expan-
sion of the environment for learning (particularly in response to
the Covid19 pandemic) beyond the physical infrastructure of a
typical university setting requires new thinking in respect of
engaging the learner as not only recipient of information, but as
an active participant in the learning process. The application of
video-based learning (VBL) is considered to be an approachable
medium through which continued engagement is encouraged,
thereby empowering students to engage with subject material in a
manner befitting their personal circumstances. It is acknowledged
that the current climate of the UK university sector is one in
which students measure their “return on investment” in higher
education not only in the value of qualifications, but also the
employability focus of the degree. The achievement of graduate
employability is often linked to the graduate’s ability to demon-
strate a range of competencies of which numeracy and numerical
analysis are a constant feature (Lee, 2016). In achieving Teaching
Excellence Framework (TEF) goals, both mathematics and sta-
tistical subjects require more attention than had previously been
afforded, placing an increasing emphasis on universities keeping
up with the rapid growth of technology developments (Davies
et al., 2017; Hussein, 2017).

As technology has become increasingly integrated in the lives of
young people (Ofcom, 2017), a constant demand is placed upon
them to interact with changing technologies for communication,
transaction, pleasure etc. (Office of Education Technology, 2017). It
is undeniable that access to social media, gaming technology and
“on demand” entertainment platforms have fundamentally altered
the broader context of human/technology interaction. As this
technological environment has (and continues to evolve) it must be
acknowledged that learners will have an expectation that support
for learning will be available through a technology-driven media.
Against these wider social “backdrops” there is therefore, a clear
role for technology enhanced learning within the academic context.
These in turn may take a number of formats such as problem
solving through such encounters as game platforms, acquisition of
information (knowledge and skill acquisition) and media platforms
such as “YouTube” (Lewis, 2019). For many students today, their
initial and continued engagement within higher education is often
shaped by their experiences of teaching and learning within the first
year of their programme of study (Lewis, 2019).

The aim of this research is therefore, to evaluate the effec-
tiveness of a VBL environment as a means of improving the
teaching and learning experiences of first-year undergraduate
business students within the area of statistics (measured by
achievement under examination and assessment conditions).
Whilst students themselves achieve course entry thresholds,
university admissions policies offer limited or no consistency in
respect of mathematics as an entry requirement for Business
Schools (Darlington and Bowyer, 2016; McAlinden and Noyes,
2019). This therefore presents a number of opportunities to
explore the potential relationships between media-enhanced
learning encounters, student learning experience and student
achievement in the mathematics subject areas within the context
of the business disciplines (Lewis, 2019). Research objectives
centre on a comparative, longitudinal study of academic
achievements as a means of determining the potential application
of VBL within the academic environment. An analysis of stu-
dents’ assessments marks, students’ engagement and feedback via
VBL in respect of the impact on achievement within structured
assessment tasks will lead to a greater understanding of the
preferences for learning through VBL.
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A key aspect of this research is the longitudinal nature of the
study in which student achievement data has been analysed over a
period of 11 years (Lewis, 2019). This research enables not only a
demonstration of the immediate impact of video-based technol-
ogy but also reviews the inclusion of a technology-driven
approach to learning in supporting student attainment and
achievement.

Mathematics for non-specialists in higher education

The scope of this research is limited to those students within the
broader spectrum of the business disciplines in which there is no
expectation or entry requirement upon students to have studied
mathematics at a post-compulsory level (Lewis, 2019).

In addressing perceived and actual limitations of mathematics
understanding amongst applicants, a number of UK universities
include mathematics and statistics classes within their curriculum
(Croft et al., 2016). Whilst there are numerous research papers
demonstrating the success of mathematics support groups, these
papers also recognised that the number of students engaging in
support activities is significantly less than the total number of
student enrolments, potentially contributing to the persistence of
lower levels of mathematics competence throughout their degree
studies (Lewis, 2019). Lewis (2019) also identified that continued
engagement with business statistics is often influenced by stu-
dents’ negative perception of the subject itself. Such perceptions
can also result in “mathematics anxiety” leading to students
avoiding classes, learning activities and support mechanisms
resulting in limited or nil engagement with the subject.

The interrelationships between technology within the teaching
and learning environment has become commonplace within the
higher education sector. However, the approach adopted by
universities and individuals in respect of learning technologies is
inconsistent across the sector thereby limiting the opportunity to
determine impact upon the learning and teaching environments
(Lewis, 2019).

Video-based learning (VBL)

VBL has been acknowledged as a widely used online learning
resource, and has proved to be an effective, dynamic, learning tool
(Giannakos et al., 2016; Nagy, 2018). However, VBL has also been
identified as offering limited or no effectiveness in supporting
teaching and learning due to the limited investment made by
Higher Education Institutes (HEIs) coupled with the technical
limitations of tutors to develop video-based material in support of
their teaching and learning environment (Lewis, 2019).

Whilst a range of freely available online learning videos
through the Internet exist and are accessible, many are not sui-
table for higher education often as a consequence of their generic
nature and limitation in respect of achieving prescribed learning
outcomes of those programmes or courses designed by individual
HEIs. Additionally, the development of learning platforms, their
content and academic rigour must be in line with the quality
standards requirements as prescribed by the Office for Students
(Lewis, 2019; OfS, 2022). A significant opportunity exists there-
fore to further investigate those characteristics of VBL that can
enhance student engagement and improve academic performance
of students engaging with mathematical subjects within HE
business studies courses. It should be noted that to support
learners’ engagement and achievement, a range of features are
required to create effective educational video applications. In
acknowledging such requirements, it is recognised that the effi-
cacy of VBL often requires educators to create their own videos to
fit the specific purpose of their learning activities and desired
academic outcomes (Wang and Antonenko, 2017; Lewis, 2019).
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A review of the literature undertaken as part of a doctoral
thesis entitled Pedagogy through technology: investigating dif-
ferent technology approaches to the pedagogic environment of
undergraduate education (Lewis, 2019) has revealed a number of
gaps in knowledge, specifically the effective application of video-
based learning to mathematics/statistics within a university
business school learning environment.

Given this background, this paper seeks to answer the research
questions as following:

e To what extent has video-based technology enhanced the
achievements of first-year undergraduate students under-
taking a compulsory Business Statistics module?

e How the utilisation of the VBL application was developed
overtime through Business Statistics module within the
university setting.

e How the VBL application raises the attainment and
achievement of students in the statistics subject area.

Methods

Data collection. This research initially presented as part of a
doctoral thesis by Lewis (2019) centres upon first-year under-
graduate students within a Business School of a modern UK
university located within the Southeast of England. Published
entry requirements to undergraduate business programmes have
remained consistent during the period of the study and as such
require applicants to achieve:

e An entry threshold of 96 UCAS points (equivalent to three
A level grade C in any subjects) or equivalent academic
qualifications combine with two to three GCSE grade C
including English Language and Maths (either Foundation
Maths or Higher Maths) or equivalent academic qualifica-
tions. These admissions criteria therefore highlight a wide
spectrum of expectations of students’ abilities in mathe-
matics/statistics reflecting the fact that many students do
not encounter mathematics/statistics after compulsory
education, therefore, creating a 2 years period with
potentially nil or limited mathematics/statistics experience.

e Applicants from mature students and applicants offering
other qualifications are considered on an individual basis

The module examined within this research is “Business
Statistics” a compulsory module for all first-year undergraduate
students on all Business based courses (~350-400 students per
each academic year). The Business School employs no restrictions
in terms of pre-requisites, co-requisites or exemptions on the
basis of prior learning for this module. The structure of the
Business School enables students to study the same qualifications
at different campus locations. Once a location of study has been
assigned through the university admissions process, this location
is designated as the student’s home campus and for the purposes
of all learning activities the student’s cohort. Within this study
(initially presented by Lewis, 2019), students were identified as
two separate cohorts; each cohort being taught at different
campus locations (Location A and Location B). Throughout this
study the module was managed by the same module leader, who
in turn assures that all tutors are fully aware of module learning
outcomes and teaching expectations. The module structure,
curriculum, assessment strategy, learning and teaching materials
for this module have remained constant over the period of the
data analysis (11 years from academic year 2006/7-2016/17) at
both locations. Students at both locations received the same
classroom instructions, learning and teaching materials, plus
examples of summative assessments including instructions sheets
for Microsoft Excel, seminar questions and mock exam papers for

both elements. All students (irrespective of location) are required
to undertake the same assessments, which are identical in
structure, questions and duration.

Historical datasets from academic years 2006/7 to 2012/13
were collected to investigate student achievement prior to the
inclusion of VBL, datasets collected from academic year 2013/14,
to 2016/17 supported the investigation of student achievement
after exposure to VBL.

Throughout the primary data gathering exercises (undertaken
as part of a doctoral thesis by Lewis, 2019) student consent was
requested as required by the ethics approval process of the
University. As such, students were aware of their participation in
a programme of research. The mechanisms by which feedback on
student perceptions of the VBL (questionnaire and semi-
structured interview) are commonly employed across the UK
Higher Education sector to gauge effectiveness of learning and
teaching methods and so the gathering of data as part of this
research study would not be considered by students to be unusual
and therefore limits the opportunity for bias within received
feedback.

Video-based learning context. The structure of the module
involves direct engagement between tutors and students. Each
teaching session was designed to build up knowledge and skills
for the next and future sessions. Each week (total of 12 weeks)
includes:

e One-hour formal lecture. The lecture provides, on a weekly
basis, an environment where new subject material is
introduced and in turn, builds upon subject areas
introduced in previous weeks. The lecture series begins
with a rudimentary examination of forms of data, data
compilation and finally ordering data into meaningful sets
for further interpretation; subject complexity and the
complexity of statistical techniques increase throughout
the duration of the module. Tutors demonstrate the
underlying principles of calculation and application to the
business setting. No assumptions of competence within the
student population are made. Subject topics include: Data
Presentations, Frequency Distributions, Measures of Cen-
tral Location, Measures of Dispersion, Investment Apprai-
sal, Simple Linear Regression, Additive Forecasting,
Normal Distribution, Hypothesis Testing (T-test, Z-test
and Chi-squared test)

e One-hour seminar where students undertake data analysis
and resolution of statistical problems through the use of
scientific calculators.

e One-hour computer workshop. During computer work-
shops students were presented with a series of step-by-step
instructions in order to complete tasks relating to specific
syllabus topics. Each workshop therefore provides oppor-
tunities to apply data techniques to business situations and
to gain experience in solving problem scenarios. Proficiency
in the use of software to resolve statistical problems would
be tested under examination conditions at the end of the
module thereby contributing to the overall grade awarded
for the module.

e Students were expected to spend at least 114h of study
outside the classroom environment using learning
resources provided by module leader.

At the end of week 12, students were expected to use their
knowledge to select statistical methods, perform calculations and
interpret results in response to questions within a formal
examination setting. Two element assessments (computer-based
examination (COM) and desk-based examination (MCQ)), each
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Fig. 1 Failure rate of learners (2006-2013). Results from analysis of student failure rates for computational assessment.

of weighting 50%, were required to pass the module. The MCQ
element consists of a multiple-choice examination requiring use
of statistical tables and scientific calculator. Within the COM
element, students were required to select 3 out of 5 main
questions to examine, analyse and interpret raw data through the
use of Microsoft Excel. Each main assessment question requires
different statistical treatments to answer sub-questions. To
achieve high marks in COM, students must be able to:

(1) Apply the correct quantitative method to each selected
question using appropriate raw data.

(2) Demonstrate analytical skills through the use of Excel
formulae and graphical representations where applicable.
(3) Explain how these results achieved (through analysis)

within the questions can be applied to business activities
and to better inform business decision making.

Whilst overall success in the module is not dependent upon the
computer-based examination, it was identified through historical
data (academic achievement results) that for many, the challenge
of applying knowledge gained in the classroom under time
constrained conditions represented a significant barrier to overall
success in this module. The module structure, curriculum,
assessment strategy, learning and teaching materials for this
module have remained constant over the period of the data
analysis (11 years from academic year 2006/7-2016/17) at both
locations.

A review of longitudinal, historic data relating to student
achievement within the module (assessment results) during the
time period of academic years 2006/07 to 2012/13 (Fig. 1)
indicates that the achievement of students within the computer-
based assessment (COM) in comparison to the multiple-choice-
based assessment (MCQ) demonstrates an average difference of
~20 £ 11%; the maximum difference was as high as 31%. Whilst it
can be identified that all students had access to relevant lecture
notes, textbooks and static online resources, students struggled to
demonstrate proficiency in the application of underlying
principles during a time constrained, skills-based assessment.
Therefore, there is a need for the mechanisms to support student
achievement in this skills-based assessment to improve the overall
achievement in the module. Overall failure rate between academic
year 2006/2007 to 2012/13 urged the adaptation of new way of
learning and teaching business statistics; almost 40% of students
failed the COM element in academic year 2012/13.

In academic year 2013/14 the video-based learning support
approach was introduced as a pilot study to students in location A
(experimental group) whilst no VBL was introduced to students

4

in location B (control group). The total population of students for
both location A and B was 350 students. The purpose of this
study was therefore, to identify potential relationships between
video learning opportunities through the VBL approach and
subsequent student achievement within summative assessments.
Data outputs from this initial experiment were analysed in respect
of the existing historic achievement records of students under-
taking this module, consideration was given only to the first
sitting of any examination (re-sit results were not included).

A set of twenty bespoke videos were developed specifically to
test whether a VBL approach helps improve students’
assessment outcomes. Each video was itself an integral part
of the learning and teaching materials experienced by students
during weekly classes and tutorials. Video content aligns
exactly with instruction sheets provided for computer-based
classes and mock exam papers for the COM assessment
element. Five videos were also created to offer specific support
to students undertaking examination (mock examination
videos); each mock examination video demonstrated the
methodological approach to be adopted in answering exam-
ination questions. During this pilot study, videos were
accessible only to students at location A and were available
through the module’s Virtual Learning Environment (VLE).
Students at location A were taught by the module leader who is
responsible for the creation of the videos, whilst students at
location B were taught by other members of the module
delivery team. This study aimed to establish whether or not a
demonstrable improvement could be achieved by using VBL
with discrete student groups. All videos were created and
uploaded on the university’s server as an aid to students’
learning during weekly computer workshops and as revision
aids for the COM examination. These videos were designed
following the approach detailed below:

1. Step-by-step instructions for completion of tasks provided

to students

Mlustration of the tasks and their relationship to class

contents

3. Provision of concise explanations and appropriate narrative

underpinning the video content

Maintenance of logical structure within video to promote

continue engagement

5. Time constraint overall duration of video was limited to
15 min or less.

2.

“Figure 2” indicates the VBL implementation timeline, the
experimental year began (location A only) in academic year 2013/
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Fig. 2 The Timeline of VBL implementation (2006-2017). Stages of introduction and integration of Video Based Learning into the taught curriculum.

2012 to 2017.

Table 1 Statistics on COM mark, comparing students’ marks between two locations (A and B) during each of the academic years

Statistics Academic year
COM mark

2012/13 2013/14 2014/15 2015/16 2016/17

A B A B A B A B A B
N 14 214 102 222 147 185 106 178 17 186
Mean 55 53 63 51 74 57 77 67 67 69
Median 54 52 65 54 79 60 85 70 72 75
SD 26 +23 25 26 +23 26 24 26 +29 26
Variance 665.13 530.75 601.35 679.14 522.16 687.38 595.39 693.81 852.87 666.67
T/U 0.707 (1) 8269 (U) 8185.5 (U) 7201 (W) 1077.5 (V)
p*.025 0.48 0.001 0.001 0.001 0.79
Eta Square 0.002 0.03 oM 0.35 0.002

(Experimental Group) & Location B (Control Group).

Note: Non-attended students to the examinations (either COM or MCQ) and outliers’ marks were removed to ensure the validity of the results. 2013/14 is the experimental year-Location A

14 (students at Location A were identified as the experimental
group whilst students at location B were identified as the control
group). From academic year 2014/15 VBL resources and support
became wholly integrated into the module curriculum at both
locations A and B.

All primary and secondary data gathered and utilised within
this study was treated as anonymous. These data included
students’ achievement marks (COM & MCQ marks), quantitative
and qualitative data from an online questionnaire and individual
semi-structured interviews. The design of the online question-
naire permitted self-completion and was administered to students
at both locations (A and B) during the academic years 2015/16
and 2016/17.

Statistical analyses. In this study (initially presented within a
doctoral thesis by Lewis, 2019) we used descriptive statistics to
describe the data analysed. Inferential statistics were employed to
make comparisons between the two selected independent student
groups; Independent sample T-Test (T) is used for data that are
normally distributed and Mann-Whitney U-Test (U) is used for
non-normal data. Effect size Eta Squared (ES) was also used to
detect effect size between the two groups. Correlation tests were
utilised to describe the characteristics and understanding the
casual relationships between variables of the samples (Bordens
and Abbott, 2018). To visualise research findings, graphical
methods such as tables, graphs, charts, diagrams and models are
employed.
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Results and discussion

Data within Table 1 presents descriptive statistics in terms of the
Mean and Median marks achieved by students at Location A and
Location B.

e A Normality test was applied to the student achievement
data (Table 1) to determine whether or not the data was
normally or non-normally distributed; this in turn, enabled
an identification of whether parametric or non-parametric
statistical methods would be applied. T/U represents the
mean comparison test (T-test is used for normal distribu-
tion and U is used for non-parametric test) between both
campuses within the same academic year. Results indicate
as follows:

Academic year 2012/2013 (Table 1) was the year before the
experiment year, the data demonstrated no significant of
the mean marks between location A and B. This indicated
that data are normally distributed and there is no
significant difference between students’ achievement in
COM mark between both locations.

During the experiment year in academic year 2013/14,
assessment results achieved by students at location A
(experimental group) showed a significant improvement in
respect of previous years (as measured by Mean and
Median values) demonstrating a significant higher level of
achievement when compared to the profiles of students at
location B (control group). It is noted that the mean value
increased by 8% and the median value increased by 11%
when compared to the previous year. The mean
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"% Achieved” in Figure

represents the proportion of students’ achievements within each grade in each element (COM and MCQ) at each location (A and B). Academic year 2013/
14 served as a pilot study in which Location A engaged with the VBL (experimental group) and Location B acted as a control group with no VBL
engagement. “Good degrees"” are represented by 2:1 and First-Class honours where First Class is represented as A whilst 2:1 represented as B.

comparisons (U-test) further confirm a significant differ-
ence in assessment marks when student profiles at location
A and B are compared. The additional U-test for the COM
assessment marks at location A confirmed that assessment
profiles prior to and after the implementation of the VBL
are not normally distributed and therefore confirm
significant differences in achievement after the introduction
of the VBL (U= 6875, p = 0.021).

Students at location B in academic year 2014/15 (after
implementation of VBL) achieved higher marks than
students in academic year 2013/14 (before implementing
VBL) in respect of the average and median mark profile
(the mean and median marks were increased by 6%).
Additional mean comparison U tests in the COM
assessment mark at Location B prior to and after the
implementation of the VBL confirmed the changes in
student assessment profile; demonstrate a significant
difference (U=23219.5, p = 0.023).

The overall achievement profile of students at location A
continued to improve in subsequent academic years, whilst
at location B there was also a significantly increase in
achievement from academic year 2014/15 (after
implementing VBL).

After implementation of VBL (academic year 2014/15), the
means comparison (U-test) between students at both
locations in academic year 2014/15 and 2015/16 were
significantly different.

The significant increase in the arithmetic mean mark at
Location B between academic years 2014/15 and 2015/16
(57% in 2014/15 to 67% in 2015/16) is as a result of a
higher proportion of students achieving marks significantly
above the threshold for a First Class (>=70%), which in
turn directly impacts upon the mean mark for the cohort.

e There was no significant difference in the marks profile of
students between both Location A and B in 2016/17. The
decrease in the mean value of achievement for Group A
during 2016/17 (Figs. 3 and 4) is explained as a result of a
decline in the number of visits to the VLE, resulting in an
increase of student assessment outcomes within the lower
achieving grades of C, D or F (Failure).

Overall, the data in Table 1 indicates a continual
improvement of students’ achievements in the COM

assessment at both campus locations.

Results from Table 1 therefore indicate ongoing assessment
success by students after the implementation of VBL, which are
typified by consistent increases in marks achieved by students at
location A. Student marks at location B also demonstrated a
significant and sustained increase after the introduction of the
VBL approach. From the data observations it is possible to report
that the utilisation of VBL made a significant contribution to
students’ overall learning and relevant academic achievement.

The same data from Table 1 was used to created detailed
comparison between grades in Fig. 3 and the average frequency of
visits to virtual Learning platform related to grades achieved by
students in Fig. 4. The descriptive statistics presented in Fig. 3
itself illustrates the accompanying improvement in the percentage
of students gaining outcomes commensurate with “good degrees”
(2:1 represented as B and First represented A) as a consequence of
the introduction of VBL. The improvement in good degrees at
location B can, in part, be explained as a consequence of those
students wishing to not merely pass the module but gain overall
improvement in their academic performance.

Figure 4 highlights the relationship between student’s marks and
frequency data. Location A engaged with the VBL (experimental
group) and Location B acted as a control group with no VBL
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Average frequency visits to VLE at both locations (A&B)
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Fig. 4 Engagement VLE and assessment outcome (2013-2017). Results from an analysis of average learner engagement with VLE as related to

assessment achievement.

Academic Year 2015/16
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Fig. 5 Online questionnaire responses provided by learners (2015-2017). Results from an analysis of the response rates by learners to an online
questionnaire.

engagement. The frequency of visits to VLE highlighted that the
VBL was useful to the experimental group especially in raising
student achievements in the grade A band (academic year 2013/14).
The overall results from Figs. 3 and 4 can be summarised as below:

e Academic year 2013/14 (the experimental year):

o Approx. 47% of students within the experimental group
achieved grade A in COM (62% higher than the control
group) with ~38% higher in visits to VLE when compared
to the control group. The number of students in the
experimental group that achieved grade A in COM was
~62% higher than the number of students that
achieved MCQ.

o The number of students that achieved grade F in COM
(x < 40) within the control group was 50% higher than the
experimental group, whilst the number visits to VLE for
both groups were not different; this suggested that VBL
might be helpful to the control group.

e The data from academic year 2014/15 onwards indicates
that the frequency of visits by students to the VLE at
Location B is higher than the number of visits recorded
during the experimental year (2013/2014). This itself
serves to highlight the inclusion of videos is raising
interests in the learning resources available through
the VLE.

Academic Year 2016/17

® Non-response
= Response

e The frequency in the number visits to the VLE platform
increased in both location A and B, however, the number of
visits to the VLE at Location A were higher than Location B.

e Examination of the achievement data (Figs. 3 and 4 above)
indicates that amongst those students in the lower
achievement range (C-F) the number of student visits to
the VLE has reduced significantly (Mean percentage
decrease number of VLE engagement between academic
year 2015/16 and 2016/17 = 28%). A significant proportion
26% of those in the lower achievement bracket failed the
COM assessment (Fig. 3), which has in turn distorted the
overall achievement profile of the cohort at location A for
academic year 2016/17.

e The results of students that achieved grade A were much
higher than during the time in which the VBL was not
implemented.

Data gathered and analysed within Figs. 3 and 4 highlights that
VBL engagement amongst student learners leads to a demon-
stration of enhanced student competence within the subject areas
when assessed through formal examination conditions.

To build upon historic data (as presented in Table 1, Figs. 3 & 4)
additional, contemporary data was gathered from students via an
online questionnaire and semi-structured interview during academic
years 2015/16 and 2016/17. Students from both locations (A and B)
were invited to participate in an online questionnaire survey. The
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Fig. 6 Expressed preferences for learner support materials (2015-2017). An analysis of learners expressed preferences in respect of the form and source

of learner support materials.

total of students for each academic year (2015/16 and 2016/17) was
350 students. The required number of responses to achieve statistical
significance for the online questionnaire from students at both
locations (A and B) as per academic year (with 95% confidence and
10% margin error) was 78. Responses to the questionnaire for both
academic years under consideration were above this threshold.
Figure 5 indicates that in academic year 2015/16, 35% of the
population responded to the survey (N=335, n=117) whilst in
academic year 2016/17 indicates 23% of population responded to the
survey (N =352, n=80)

Questionnaire responses demonstrate students were less
engaged with more traditional learning support resources (books
and eBooks) in comparison to the virtual learning environment
developed and implemented by the tutor (Fig. 6).

Results (initially presented within a doctoral thesis by Lewis, 2019)
indicate that ~97% of students used the virtual learning environment
(VLE) in their learning and ~90% of students used videos (VBL) to
support them to gain proficiency in the practical element of the
module. Students also provided qualitative feedback (Supplementary
Appendix A and B) in respect of their preferences of learning
support, which highlights the role of continued engagement with the
tutor as part of the learning process and as an integral part of the
overall learner experience. It appears that although both VLE and
VBL offer a degree of autonomy in learning, many students value a
direct or indirect relationship with the tutor who is ultimately
recognised as central in the support of their learning and in turn
their overall achievement. Verbatim quotes (Supplementary
Appendix B), indicate that a number of features of the VBL are of
significant importance to students. Such responses relate to:

(1) access, availability and ease of use
(2) pace of learning, video content and navigational structure
(3) video integrated in lessons

It is noted that student engagement with the videos (by their
own choice) occurred at different times, locations and devices
depending upon each individual’s preferences. Relationships
between the student and video support are summarised thus:

e The quotation: “It’s private, if you do it wrong no one
knows!” may serve to indicate that the opportunity for the
student to take a degree of personalised ownership for their
learning through the video will, in turn, help reduced
intimidation with subject matter.

e The step-by-step instructions were most often quoted
within the responses as a positive feature of the videos. This

Table 2 Spearman'’s rho correlation matrix between learning
resources (during academic year 2015/16 and academic
year 2016/17).
1 2 3 4 5

Academic Year 2015/16

Book -

eBook 0.07 -

VLE —-0.18 0.06 -

Video —-0.12 0.08 0.38** -

Game -0n —-0.06 0.02 —-0.01 -
Academic Year 2016/17

Book -

eBook —-0.12 -

VLE —0.29** on -

Video —0.49* 0.19 0.59** -

Game —0.08 —0.05 omn 0.19 -
Naois16 =117, Naoie17 = 80. **p<0.01.

indicates that students prefer simplicity in respect of the
task and contents portrayed within the video which they
can then follow. A clear example of this is the ability to
“rewind” the videos, enabling students to gain confidence
before moving to the next aspect of the lesson content.

e The duration of the video was also quoted as a positive
feature and highlighted that a single video’s duration
should be no longer than 15 min. Limiting the overall
length of the video to 15 min or less was reported as
enhancing acceptability of the video encounter and
increased student enjoyment of the experience of
working with a “step-by-step” instructional video.

e It was further reported that the inclusion of vocal
instructions made by the course tutor also represented a
positive addition to the video environment. It helped to
reinforce the relevance of the video to the student whilst
providing a degree of familiarity as the tutor (and therefore
the voice) is known to the student.

e The videos also supported student confidence to follow and
replicate the tasks, reinforcing their ability to undertake the
formal assessment for the module.

The Spearman’s Rho correlation matrix (Table 2) also
indicates that the VLE and video-based learning resources were
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Fig. 7 Learner engagement with VBL during module delivery (2014-2017). Results from an analysis of the learner viewing frequency of videos during

curriculum delivery and assessment.

significantly and positively correlated. We therefore conclude
that:

e Students that used the VLE also used videos as learning
support. The VLE itself acts as a portal providing access to
the videos. All learning resources (including all lesson/
tutorial materials) provided to students by the module
leaders were located via VLE. Within the VLE videos and
learning materials are intertwined thereby enabling the
learner to identify the relevance between the classroom
materials and videos.

e Students that used VLE and videos had significantly less
reliance and engagement on traditional textbook resources;
the results were negatively correlated between “VLE and
Book” and “Video and Book”. Students mostly relied on
tutor resources rather than a prescribed textbook.

e Students that preferred a physical, “hard copy” text appeared
to be less interested in technology-based resources such as
eBooks, VLE, videos and game learning platforms

Figure 7 indicates the number of video views in the academic
years 2014/15, 2015/16 and 2016/17 and the number of views for
the first question of the mock exam paper for the computer-based
element “Mock examinationQ1” was the most viewed video clip
within the university’s website.

The popularity of the video clips for the mock examinations
was such that the most watched video clips on the University
website were videos related to the mock examination questions.
The repeating views of the video by students indicate their will-
ingness to adopt this approach as part of their preparatory studies
for assessment. The average view for the Mock examQl was
~2000 views (for a cohort of 350 students) per academic year
indicating students watched the video repeatedly as part of their
revision. We can conclude that students are demonstrating a
preference and therefore engagement with videos that are directly
related to their assessments.

Conclusion

Our study (undertaken as part of a doctoral thesis by Lewis, 2019)
proves that the application of video-based learning is an effective
approach in enhancing students’ learning experiences and in turn,
their overall achievement within formal assessment conditions.
However, the integration of the VBL in the learners’ study
activities must be truly reflective of the initial (classroom)
learning experience and not used only as a substitute for tutor led
engagement. It is acknowledged that the cohorts participating in
this study are at the initial stage of their higher education journey
and are to an extent reliant upon conspicuous tutor leadership
within their pedagogic setting. The introduction of the VBL

environment demonstrated a significant overall improvement in
the achievement profile of students during skills-based assess-
ments within the business statistics module. Throughout this
longitudinal study, it can be identified that a video-based learning
approach provides a degree of consistency in respect of successful
learning outcomes for students in different cohorts.

A key conclusion after evaluating the use of the VBL is that it is
a significant tool for supporting student engagement and inter-
action within the subject area. The VBL empowers students that
are intimidated by mathematics-based subjects. We identified that
both accessibility and repeatability of VBL are remarkable in their
contribution to increased student ownership of their learning
process. Such ownership of learning overcomes the limitations of
a classroom- bound environment to one in which students
themselves are able to determine when, where and how they
engage with their learning.

The inclusion of VBL in the learning “diet” requires an
approach in which relevant video content and skills are integrated
into the curriculum. This approach promotes an understanding
amongst students of the role of VBL within both the classroom
setting and personal learning time whilst encouraging the tutor to
pay attention to details such as structure, duration and the ease of
navigation during video creation.

We can conclude that it is simply not sufficient to create video
content and host it on a virtual learning environment for the
students to find; there is an onus on the tutor to ensure that VBL
resources are actively promoted and linked to both learning and
assessment. Consideration must be given as to how the VBL
environment can reassure the student that the time spent with the
VBL will add value to their learner experience and not simply add
additional “learning overhead”. Enhancement of student
engagement with the subject area and ultimately achievement
within assessment conditions is directly attributable to the crea-
tion and delivery of a functioning VBL environment. Such an
environment has its greatest impact when it is both uncondi-
tionally accessible and sufficiently flexible to accommodate lear-
ner needs. This in turn will enhance subject knowledge through
repetition and reinforcement of the subject area whilst at the
same time promoting personalised experiential learning.

Limitation of this study. Whilst there is significant evidence
provided within this study to support the benefits gained from the
use of a video-based learning approach as part of a taught cur-
riculum it is acknowledged that there are limitations within this
study. A primary limitation is that the data capture and analysis
has not conclusively established a defining link between student
achievement in the statistics module and individual student
profiles at the point of application. It is therefore not possible to
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eliminate fully the possibility that those students that had studied
mathematics/statistics at further education (A Level) achieved a
better grade in the module on the basis of prior knowledge.

A further limitation is that it is not possible to determine the
identity of the individual student and therefore, not possible to
identify the number of repeat views of video material, the overall
time spent watching videos and the overall level of achievement
in the assessments. Had this approach been possible, it would
have enabled the researcher to determine the average number of
repeated view activities necessary to initiate the success point
(mark equal to or more than 40), additionally, the determination
of the average repeated activities that relate to the range of marks.

The anonymity of responses to the questionnaire survey is in itself
limiting as this removes the potential of linking each online
questionnaire response to an individual student’s assessment profile
(activities through VBL) and subsequent assessment achievement.
Whilst acknowledging the need to maintain anonymity as part of the
experimental design the identification of individual respondents
would have enabled greater examination of the student learning
characteristics, the influence learning preferences, assessment
performance and ultimately student achievement.

Data availability
Quantitative dataset is not publicly available due to privacy rea-
son; however, some qualitative datasets are available in the
appendix section.
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