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Abstract: The general objective of this research is to analyse the students’ 
learning performance on the use of audio-visual resources in the subject of 
didactics of the business and its environment, taught in master’s degree in 
Teacher Training of High School, Vocational Training and Language Teaching 
(specialty in Economics, Business, and Commerce) at the University of 
Nebrija. This study applied the experimental method from two randomly 
generated samples of the two groups (virtual classrooms) into which the 
enrolled students were administratively divided. The results obtained by the 
experiment point to a significant improvement in the students’ learning 
performance, and their perception about the use of this didactic tool turned out 
to be very positive. 
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1 Introduction 

Studying a subject such as didactics of business and its environment can be an arduous 
task for graduate university students, mainly because it involves activating different 
capacities and competencies related to abstract thinking, the ability for analysis, the study 
of cases, or calculation skills, among others. To solve this problem and facilitate access to 
knowledge and mastery of the subject, teachers must consider different creative strategies 
that help students in their academic progress, such as, for example, gamification, 
simulations, or the flipped class (flipped classroom), among others (Anderson and Neri, 
2012; Naz and Murad, 2017; Angelini, 2021; Gyau et al., 2021). One of these possible 
strategies deals with audio-visual resources in the virtual classroom (Lagoa et al., 2018; 
Valls and Oliva, 2020; Torres et al., 2021). This educational approach also requires a 
change in the teacher’s role, who becomes a curator or content manager, selecting and 
organising all types of online materials (Mena, 2014). Due to the lack of guidelines on 
the didactical use of videos in class, teachers have no choice but to be guided by intuition 
and experience (Wijnker et al., 2019). 

Historically, the use of video as a didactic resource has been transformed according to 
technological possibilities, focusing its implementation on video case studies (Herreid, 
1997), video-based self-reflection (Van Es and Sherin, 2002), video podcasts (Heilesen, 
2010; Kay, 2012) or video clips (Berk, 2009). However, since 2005, the year of creation 
of the YouTube platform, the use of video in the classroom through the internet has 
increased, becoming one of the most widely used educational resources today due to 
technological change and new ways of learning by students (Rangarajan et al., 2019; 
Pattier, 2021). 

Audio-visual resources allow the teachers to introduce any aspect of business 
dynamics and its circumstances in the classroom, as well as contextualise the learning 
process both in a traditional classroom approach and in a flipped classroom environment 
(Valls and Oliva, 2020; Pepin et al., 2021; Salas, 2021). Students attend the classroom 
more regularly, improve their commitment to the subject, increase their interest in 
learning, and obtain better academic results (Tiernan, 2015; Bonsignori, 2018; 
Helfenstein et al., 2020; Gerbaudo et al., 2021). These impacts have been especially 
evident during the COVID-19 pandemic (Torres et al., 2021). 

This research explores the learning performance of the postgraduate students of the 
master’s degree in Teacher Training of High School, Vocational training and Language 
Teaching (specialty in Economics, Business, and Commerce) of the University of Nebrija 
on the use of audio-visual resources in the virtual classroom of the subject teaching of the 
company and its environment. The study addresses the following research questions: 

RQ1 Does the use of audio-visual resources impact the students’ learning performance? 

RQ2 What are the students’ perceptions regarding the didactical use of audio-visual 
resources in the classroom of didactics of business and its environment? 

This work is structured as follows: Section 2 deals with the literature review; Section 3 
sets out the methodology; Section 4 shows the experimental design; Section 5 collects the 
results obtained and, finally, Section 6 summarises the conclusions. 
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2 Literature review 

2.1 Digital technology, educational videos, and higher education 

The last decade has witnessed crucial changes in the landscape of higher education, 
among which we can highlight the use of technology to improve learning at all levels of 
the education system, in general, and in university education, in particular. Digital 
technologies have improved traditional face-to-face training by incorporating hybrid 
systems – face-to-face and distance -, or by betting firmly on online training (Daniels and 
Thistlethwaite, 2016; Deborah et al., 2017; Carroza, 2018; Huggett, 2019). 

It is possible to consider the impact of digital technology from different perspectives, 
including the economic, social, and student experience. Several meta-analyses have 
shown that technology can improve learning (Schmid et al., 2014; Orús et al., 2016; 
Castro and Tumibay, 2021), while other works question this view (Kirkwood, 2009; 
Kirkwood and Price, 2014; Englund et al., 2017; Popova et al., 2020). Beyond the pros 
and cons identified by the academic literature regarding the use of technology in 
education, it is necessary to underline the task of continuing to understand the impact of 
technological transition and transformation on people (Buckingham, 2000; Hockey and 
James, 2017; Ihmeideh and Alkhawaldeh, 2017; Livingstone and Blum-Ross, 2020). 

Audio-visual resources, specifically designed to achieve learning outcomes, are a 
significant part of the technology-enhanced evolution of learning (Tiernan, 2015). They 
are the basis of many distance education courses and are increasingly becoming the 
leading information transmission mechanism (Thomson et al., 2014; Brame, 2016; 
Wijnker et al., 2019; Shiu et al., 2020; Belt and Lowenthal, 2021). 

2.2 Impact of audio-visual resources on students’ learning 

The academic literature on the impact of audio-visual resources on students’ learning is 
significantly sparser compared to research devoted to assessing those same impacts on 
the students’ experience in the classroom (Lokuge et al., 2017; Harrison, 2020;  
El-Sabagh, 2021; Nkomo et al., 2021; Schulz and Iskru, 2021). This orientation of 
research is not surprising given that the experience and satisfaction of students are 
empirically easier to measure through surveys and interviews than the impact on their 
learning since, in this second case, the use of more complex experimental methods is 
necessary (Heilesen, 2010; O’Bannon et al., 2011; Kay, 2012; O’Callaghan et al., 2017; 
Pattier, 2021). 

The impact of audio-visual resources on learning, essentially, will depend on their 
content (Hansch et al., 2015; Laaser and Toloza, 2017; Harrison, 2020; Lackmann et al., 
2021). Students seem to learn best from multimedia presentations when they are not 
simple speeches in a traditional lecture style, like monologues, but when they incorporate 
dialogues and discussions between students and teachers or reflect on the most common 
mistakes in the learning process (Muller et al., 2008; Chi et al., 2017; Ding et al., 2021). 
On the other hand, the use of audio-visual resources may require not only a different 
pedagogical approach to that used in conventional teaching but even a different teacher 
profile (Noetel et al., 2021b). 

Research from different disciplines, and not exclusive to distance learning, has shown 
that video can be an effective educational tool in improving study habits and increasing 
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learning performance (Beege et al., 2017; Ghilay, 2018; Vittorini and Galassi, 2021). 
Audio-visual resources allow students the construction of mental representations through 
the combination of words and images that favours learning and, consequently, higher 
academic performance (Abdulrahaman et al., 2020; Harrison, 2020; Noetel et al., 2021a). 

Almost all the academic literature emphasises that the features embedded in these 
videos -rather than the videos themselves- are the ones that enhance students’ learning. 
Research has shown that the creative use of colour, contrast, and highlighting of 
information helps students focus their attention, retain new knowledge, and reduce 
cognitive overload (Xie et al., 2019; Kokoç et al., 2020; Wang et al., 2020). On the 
contrary, the academic literature also found that too much information on the screen can 
significantly reduce retention (Laaser and Toloza, 2017; Zureick et al., 2018; Iskru and 
Schulz, 2020; Schulz and Iskru, 2021). 

Besides helping the acquisition of knowledge, the academic literature has also 
reflected on whether audio-visual resources could help students build new knowledge 
(Thomson et al., 2014; Tiernan, 2015; Belt and Lowenthal, 2021; Mirriahi et al., 2021). 
The didactic use of audio-visual resources improves the understanding of the content, 
positively impacting the students’ grades and their academic performance (Fuller and 
France, 2016; Bohloko et al., 2019). Greater depth of learning occurs along with the 
likelihood of curiosity and greater engagement with the learning experience when 
students are encouraged to do something during or after watching the video (Pritchard, 
2017; Gadille et al., 2021). In this sense, audio-visual resources can inspire and involve 
students when incorporated into learning tasks (Pirhonen and Rasi, 2017; Raj et al., 2019) 
and improve their communication skills (Karami, 2019). 

3 Methodology 

This study used the experimental method to answer the research questions posed in this 
work. This methodology has been and is widely applied in research related to teaching 
and learning in very diverse areas of knowledge (Friedman and Sunder, 1994; Smith, 
2010; Durlauf and Blume, 2016; Kagel and Roth, 2020; Guimarães and Lima, 2021; 
Kusainov et al., 2021; Levchyk et al., 2021; Mateu, 2021). 

The experimental method is suitable for identifying causal relationships (Friedman 
and Sunder, 1994; Smith, 2010; Durlauf and Blume, 2016; Kagel and Roth, 2020) and 
evaluating – thanks to the possibility of control – the impact of the use of audio-visual 
resources on the classroom (independent variable) on learning performance (dependent 
variable). To this advantage is added another related to replicability: the experiments can 
be reproduced as many times as required to confirm or refute the evidence of the results 
obtained, which provides transparency to the research process (Srinagesh, 2006; Smith, 
2010; Kagel and Roth, 2020; Rogers and Revesz, 2020). 

Like any research method, the experimental methodology has disadvantages related 
to the problems of control of the investigated variables, the non-representativeness of the 
selected samples, or the possible incomparability of the established groups, among others 
(Friedman and Sunder, 1994; Ross and Morrison, 2013; Rogers and Revesz, 2020). These 
disadvantages are part of the limitations in its application, and this research tried to 
control them to minimise their effects on the experimental process carried out (Srinagesh, 
2006; Rogers and Revesz, 2020). 
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4 Experimental design 

The experimental sessions took place in the second semester of academic year  
2020–2021 in the subject didactics of business and its environment, taught in master’s 
degree in Teacher Training of High School, Virtual Training and Language Teaching 
(specialty in economics, business, and commerce) at the University of Nebrija. The 
platform used for the teaching experiments was blackboard. 

Those enrolled in the subject, divided into two independent virtual classrooms, had 
different schedules, so communication between groups was not possible. The virtual 
classrooms were administratively named A–G, the first, and H–O, the second. Table 1 
shows the number of students enrolled in the subject and the number of randomly 
selected students from each one. 
Table 1 Number of enrolled and selected students in the samples 

 A–G classroom H–O classroom 
Enrolled students 62 67 
Randomly generated samples without repetition M1 M2 
Number of students in the samples 30 30 
Males in the samples 11 13 (43.3%) 

(36.6%)  
Females in the samples 19 17 

(63.3%) (56.6%) 

Source: Own elaboration 

The experimental process began on March 1, 2021, defining the stages of the research 
(see Figure 1). The study followed the ethical principles of the Declaration of Helsinki 
(WMA, 2021). Before their participation, the researchers informed the selected about the 
objectives of the study and the ethical guidelines followed in the design and treatment of 
the data, granting their explicit consent by signing a document that collected such goals 
and ethical principles. 

Figure 1 Experimental process 

 

Source: Own elaboration 

On March 8, 2021, the students were randomly selected from the enrolled students in 
each group (A–G y H–O). The process was as follows: first, each student was assigned a 
number corresponding to the position on the class list; second, with a random number 
generator, the researchers obtained 30 numbers; third, the researchers contacted these 
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students to participate in the experiment. If accepted, then formed part of the sample; 
otherwise, the researchers generated new random numbers to cover the vacancies until 
reaching 30 students. 

On March 15, the participants of the two samples, contacted through the blackboard 
platform, had a 45-minute academic session to expand on a topic of the teaching guide. 
After this session, they were given a gamified knowledge control test through quizizz to 
evaluate their learning performance. This tool was used in numerous studies (Darmawan 
et al., 2020; Meepung et al., 2021; Mu and Guo, 2022; Zainuddin et al., 2020). The test 
consisted of a battery of 20 multiple choice questions, with four possible alternatives of 
which only one option was correct. The maximum time to carry out the control test was 
40 minutes since researchers programmed the game to limit the response time to two 
minutes for each question. At the end of the game, the students belonging to the 
intervention group had to answer the following open question: what do you think about 
using audio-visual resources in the classroom? 

On March 22, before performing the analysis derived from comparing the results 
obtained in the control test, the Mann-Whitney non-parametric inference contrast was 
applied on the samples M1 and M2 to verify whether there were significant differences 
between the intervention group and the control group and to reinforce the results 
obtained. 

5 Findings 

The scores obtained in the control test carried out on each sample are shown in Table 2, 
ordered from lowest to highest score. The first and third columns collect the students’ 
identification code which coincides with the random number generated by the sampling 
process. The second and fourth columns show the scores obtained by each of the students 
in the two groups. Since there are 20 questions asked, the score ranges from 0 (no correct 
answers) to 20 (all questions correct). 

As seen in Figure 2, the distribution of absolute frequencies of the intervention group 
is better situated in the highest scores, compared to the control group, whose frequencies 
distribution does not exceed the intervention group in the highest scores. In summary, the 
intervention group obtains, overall, better scores than the control group. 

Figure 2 shows the distribution of absolute frequencies for each of the two samples. 
The Mann-Whitney non-parametric inference test reinforces the result obtained (see 

Table 3). 
Given that the size of the samples is greater than 20, the sampling distribution of U 

approximates to a normal distribution that, once typified, allows us to calculate the ZU 
value and make its comparison with the Z value in tables of the normal distribution N  
(0, 1) for a given confidence level that allows determining which hypothesis is accepted. 
In this case, the Mann-Whitney test result implies the acceptance of H1 (the alternative 
hypothesis) as the value of ZU is greater than the value of Z for a confidence level of 99% 
(α = 0.01), which means that there are significant differences between both samples due 
to the treatment applied to M1 derived from using audio-visual resources in the academic 
session. Thus, the experiment shows that learning performance is higher in the 
intervention group than in the control one because of the use of audio-visual resources 
(Schmid et al., 2014; Orús et al., 2016; Castro and Tumibay, 2021). In short, using  
audio-visual didactical resources in the classroom improves the understanding of the 
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content and, therefore, the student’s scores (Fuller and France, 2016; Bohloko et al., 
2019). 
Table 2 Scores obtained 

Control group (M2)  Intervention group (M1) 
Randomly generated 
identification code 

Score  
(between 0 y 20) 

 Randomly generated 
identification code 

Score  
(between 0 y 20) 

37 8  48 10 
31 8  45 10 
32 8  52 11 
53 8  24 12 
57 8  33 12 
17 9  14 13 
55 9  16 13 
1 9  49 13 
21 9  5 14 
18 9  3 15 
59 9  37 15 
47 10  44 15 
34 10  41 16 
60 11  15 16 
41 12  54 16 
8 13  21 16 
12 13  47 17 
50 15  17 17 
4 15  38 17 
28 16  18 17 
5 16  59 17 
3 16  39 18 
10 17  31 18 
25 17  8 19 
35 17  12 19 
27 18  28 19 
33 19  22 20 
39 19  50 20 
23 20  30 20 
56 20  2 20 

Source: Own elaboration 

As noted above, the intervention group students answered an open question at the end of 
the test: what do you think about using audio-visual resources in the classroom? The 
responses mostly showed six recurring expressions in a good part of the students’ 
responses about the use of audio-visual resources in the classroom: 
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1 I attend 

2 I participate 

3 I am motivated 

4 I learn 

5 I have fun and, finally 

6 I study better. 

Table 4 lists the recurring expressions detected. 

Figure 2 Absolute frequencies distribution (see online version for colours) 
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Source: Own elaboration 

Table 3 Mann-Whitney test 

Sample ni, (i = 1, 2) Ui, (i = 1, 2) ZU Z0.01 Result Hypothesis 
M1 30 236 –3.16 –2.576 ZU > Z0.01 H1 is accepted 

and H0 is refused. 
M2 30 720 3.99 2.576   

Source: Own elaboration 

The analysis of the interviews revealed that most of the participants seem to agree that 
the audio-visual resources held their attention (Xie et al., 2019; Kokoç et al., 2020; Wang 
et al., 2020), encouraged their participation and interaction, increased their motivation, 
facilitating their learning (Pritchard, 2017; Gadille et al., 2021) in an entertaining and fun 
way. The students considered that the use of audio-visual resources in the classroom 
improved their study habits (Beege et al., 2017; Ghilay, 2018; Vittorini and Galassi, 
2021) and, consequently, they have higher academic performance (Abdulrahaman et al., 
2020; Harrison, 2020; Noetel et al., 2021a). 
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Table 4 Recurring expressions in the intervention group 

Expression Number of students who use it Recurrence percentage 
I attend, attentive, attention 25 83.3% 
I participate 20 66.6% 
I am more motivated 23 76.6% 
I learn 29 96.6% 
I have fun, it’s fun, entertaining 27 90.0% 
I study better, I study more 18 60.0% 

Source: Own elaboration 

The audio-visual resources used were selected and designed bearing in mind the need to 
be very dynamic: incorporating music, graphic effects in the form of short cartoon-like 
shorts, or as small trailers with a suggestive voiceover, among other items (Xie et al., 
2019; Kokoç et al., 2020; Wang et al., 2020). The students in the intervention group 
valued positively these aspects and dynamic elements in the audio-visual resources used 
for the research (Muller et al., 2008; Chi et al., 2017; Ding et al., 2021). 

The students in the intervention group were significantly more participatory in the 
session, giving their opinion and evaluating the resources shown in the virtual classroom. 
Nevertheless, the students in the control group were more passive, intervening less in the 
virtual classroom (Pirhonen and Rasi, 2017; Karami, 2019; Raj et al., 2019). 

In studying the results obtained from the learning control surveys, it is observed that 
there are statistically significant differences between the intervention group and the 
control group, which highlight the improvement in the understanding of concepts and 
ideas handled in the virtual classroom thanks to the use of audio-visual resources 
(Abdulrahaman et al., 2020; Harrison, 2020; Noetel et al., 2021a). 

The findings obtained confirm that the audio-visual resources used in the virtual 
classroom facilitate learning and the development of skills among the students selected 
for this research, so its use turns out to be a good teaching strategy (Lagoa et al., 2018; 
Valls and Oliva, 2020; Torres et al., 2021). 

6 Conclusions 

The general objective of this research was to study the perceptions of students on the use 
of audio-visual resources in the subject of didactics of business and its environment, 
taught in the master’s degree in Teacher Training for High School, Vocational Training, 
and Language Teaching (specialty in economy, business and commerce) at the University 
of Nebrija. The two research questions posed were: 

a Does the use of audio-visual resources impact the students’ learning performance? 

b What are the students’ perceptions regarding the use of audio-visual resources in the 
company didactics classroom and its surroundings? 

The experimental method, widely used in research on teaching and learning, was applied 
to answer the questions raised. 
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Regarding the first research question, the experiment shows that learning 
performance is higher in the intervention group than in the control one because of the use 
of audio-visual resources: the intervention group obtains better scores in the gamified test 
with Quizizz than the control group, and the Mann-Whitney non-parametric inference test 
confirms the robustness of this result. In short, the use of audio-visual resources has a 
positive impact on the learning performance of students. 

Concerning the second research question, after formulating an open question for the 
intervention group students, those recurring words and expressions are identified that 
reveal a very positive perception of using audio-visual resources in the classroom. Most 
of the students seem to agree that the audio-visual resources kept their attention, 
encouraged their participation and interaction, increased their motivation, facilitated their 
learning in a fun way. Finally, the students considered that using audio-visual resources 
in the classroom improved their study habits and, consequently, they reached a higher 
academic performance. 

Among the limitations of this study, the following can be pointed out, without being 
exhaustive:  

a The results are limited to a postgraduate student profile in a specific subject. 

b The behaviour of two unique samples is analysed, being able to design a more 
complex experiment;  

c The final question to the students of the intervention group could have been replaced 
by an interview, to combine the quantitative analysis with the qualitative one, 
integrating both in a mixed approach. 

Future lines of research should focus on overcoming the limitations above. 
Firstly, future studies should expand the analysis to students from different courses 

and faculties to identify potential perception discrepancies. 
Secondly, future research should consider different training levels like degree and 

post-degree to determine which training level audio-visual resources are more effective. 
Thirdly, reinforce results using larger samples. 
Finally, and fourthly, combine a mixed methodology of the QUAN → qual type: a 

sequential analysis scheme that focuses on the quantitative perspective to guide later 
qualitative work. 

References 
Abdulrahaman, M.D. et al. (2020) ‘Multimedia tools in the teaching and learning processes: a 

systematic review’, Vol. 6, No. 11, p.e05312, DOI: https://doi.org/10.1016/j.heliyon. 
2020.e05312. 

Anderson, R.T. and Neri, L. (2012) Reliability-Centered Maintenance: Management and 
Engineering Methods, Springer Science & Business Media, UK. 

Angelini, M.L. (2021) Learning Through Simulations: Ideas for Educational Practitioners, 
Springer Nature, UK. 

Beege, M. et al. (2017) ‘Look into my eyes! Exploring the effect of addressing in educational 
videos’, Learning and Instruction, Vol. 49, pp.113–120, DOI: https://doi.org/10.1016/ 
j.learninstruc.2017.01.004. 



   

 

   

   
 

   

   

 

   

    Audio-visual resources and learning improvement 89    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

Belt, E.S. and Lowenthal, P.R. (2021) ‘Video use in online and blended courses: a qualitative 
synthesis’, Distance Education, Vol. 42, No. 3, pp.410–440, DOI: https://doi.org/10.1080/ 
01587919.2021.1954882. 

Berk, R.A. (2009) ‘Multimedia teaching with video clips: TV, movies, YouTube, and MtvU in the 
college classroom’, International Journal of Technology in Teaching and Learning, Vol. 5, 
No. 1, pp.1–21. 

Bohloko, M. et al. (2019) ‘Assessing the effectiveness of using YouTube videos in teaching the 
chemistry of group I and VII elements in a high school in Lesotho’, African Journal of 
Research in Mathematics, Science and Technology Education, Vol. 23, No. 1, pp.75–85,  
DOI: https://doi.org/10.1080/18117295.2019.1593610. 

Bonsignori, V. (2018) ‘Using films and TV series for ESP teaching: a multimodal perspective’, 
System, Vol. 77, pp.58–69, DOI: http://dx.doi.org/10.1016/j.system.2018.01.005. 

Brame, C.J. (2016) ‘Effective educational videos: principles and guidelines for maximizing student 
learning from video content’, CBE – Life Sciences Education, Vol. 15, No. 4, p.es6,  
DOI: https://dx.doi.org/10.1187%2Fcbe.16-03-0125. 

Buckingham, D. (2000) After the Death of Childhood: Growing Up in the Age of Electronic Media, 
Polity Press, Cambridge, UK. 

Carroza, C. (2018) ‘Re-conceptualizing social research in the ‘digital era’. Issues of scholarships, 
methods, and epistemologies’, Análise Social, Vol. 53, No. 228, pp.652–671,  
DOI: https://doi.org/10.31447/as00032573.2018228.05. 

Castro, M.D.B. and Tumibay, G.M. (2021) ‘A literature review: efficacy of online learning courses 
for higher education institution using meta-analysis’, Education and Information 
Technologies, Vol. 26, No. 2, pp.1367–1385, DOI: https://doi.org/10.1007/s10639-019-10027-
z. 

Chi, M.T., Kang, S. and Yaghmourian, D.L. (2017) ‘Why students learn more from dialogue-than 
monologue-videos: analyses of peer interactions’, Journal of the Learning Sciences, Vol. 26, 
No. 1, pp.10–50, DOI: https://doi.org/10.1080/10508406.2016.1204546. 

Daniels, J. and Thistlethwaite, P. (2016) Being a Scholar in the Digital Era, Polity Press, Bristol, 
UK. 

Darmawan, M.S., Daeni, F. and Listiaji, P. (2020) ‘The use of quizizz as an online assessment 
application for science learning in the pandemic era’, Unnes Science Education Journal,  
Vol. 9, No. 3, pp.144–150, DOI: https://doi.org/10.15294/usej.v9i3.41541. 

Deborah, L., Inger, M. and Pat, T. (2017) ‘The digital academic: Identities, contexts and politics’, 
in The Digital Academic, Routledge, London, UK, https://doi.org/10.4324/9781315473611. 

Ding, L. et al. (2021) ‘Learning from error episodes in dialogue-videos: the influence of prior 
knowledge’, Australasian Journal of Educational Technology, Vol. 37, No. 4, pp.20–32,  
DOI: https://doi.org/10.14742/ajet.6239. 

Durlauf, S. and Blume, L. (2016) Behavioural and Experimental Economics, Springer, New York. 
El-Sabagh, H.A. (2021) ‘Adaptive e-learning environment based on learning styles and its impact 

on development students’ engagement’, International Journal of Educational Technology in 
Higher Education, Vol. 18, No. 1, pp.1–24, DOI: https://doi.org/10.1186/s41239-021-00289-
4. 

Englund, C., Olofsson, A.D. and Price, L. (2017) ‘Teaching with technology in higher education: 
understanding conceptual change and development in practice’, Higher Education Research & 
Development, Vol. 36, No. 1, pp.73–87, DOI: https://doi.org/10.1080/07294360.2016. 
1171300. 

Friedman, D. and Sunder, S. (1994) Experimental Methods, Cambridge Books, Boston, MA. 
Fuller, I.C. and France, D. (2016) ‘Does digital video enhance student learning in field-based 

experiments and develop graduate attributes beyond the classroom?’, Journal of Geography in 
Higher Education, Vol. 40, No. 2, pp.193–206, DOI: https://doi.org/10.1080/03098265. 
2016.1141186. 



   

 

   

   
 

   

   

 

   

   90 M. Magadán-Díaz and J. I. Rivas-García    
 

    
 
 

   

   
 

   

   

 

   

       
 

Gadille, M. et al. (2021) ‘Interdependent creativity for learning in a virtual world’, Information and 
Learning Sciences, Vol. 122, Nos. 9/10, pp.310–628, DOI: https://doi.org/10.1108/ILS-02-
2020-0038. 

Gerbaudo, R., Gaspar, R. and Lins, R.G. (2021) ‘Novel online video model for learning 
information technology based on micro learning and multimedia micro content’, Education 
and Information Technologies, Vol. 26, pp.5637–5665, DOI: https://doi.org/10.1007/s10639-
021-10537-9. 

Ghilay, Y. (2018) ‘Video-based learning of quantitative courses in higher education’, Journal of 
Educational Technology, Vol. 15, No. 2, pp.16–27, DOI: http://dx.doi.org/10.26634/ 
jet.15.2.14302. 

Guimarães, L.M. and Lima, R.D.S. (2021) ‘Active learning application in engineering education: 
effect on student performance using repeated measures experimental design’, European 
Journal of Engineering Education, pp.1–23, DOI: https://doi.org/10.1080/03043797.2021. 
1934406. 

Gyau, E.B. et al. (2021) ‘Evaluating the effectiveness of teaching economics at the senior high 
school level’, International Journal of Research and Innovation in Social Science, Vol. 5,  
No. 8, pp.93–103, DOI: https://dx.doi.org/10.47772/IJRISS.2021.5806. 

Hansch, A. et al. (2015) ‘Video and online learning: critical reflections and findings from the field’, 
in HIIG Discussion Paper, DOI: http://dx.doi.org/10.2139/ssrn.2577882. 

Harrison, T. (2020) ‘How distance education students perceive the impact of teaching videos on 
their learning’, Open Learning: The Journal of Open, Distance and e-Learning, Vol. 35,  
No. 3, pp.260–276, DOI: https://doi.org/10.1080/02680513.2019.1702518. 

Heilesen, S.B. (2010) ‘What is the academic efficacy of podcasting?’, Computers & Education, 
Vol. 55, No. 3, pp.1063–1068, DOI: https://doi.org/10.1016/j.compedu.2010.05.002. 

Helfenstein, A.C. et al. (2020) ‘Evaluation of academic satisfaction of graduates from the Ji-Paraná 
Campus of the Federal University of Rondônia’, International Journal of Business 
Administration, Vol. 11, No. 4, pp.52–66, DOI: https://doi.org/10.5430/ijba.v11n4p52. 

Herreid, C.F. (1997) ‘What is a case’, Journal of College Science Teaching, Vol. 27, No. 2,  
pp.92–94. 

Hockey, J.L. and James, A. (2017) Social Identities across Life Course, Macmillan International 
Higher Education, New York. 

Huggett, J. (2019) ‘Resilient scholarship in the digital age’, Journal of Computer Applications in 
Archaeology, Vol. 2, No. 1, pp.105–119, DOI: http://dx.doi.org/10.5334/jcaa.25. 

Ihmeideh, F. and Alkhawaldeh, M. (2017) ‘Teachers’ and parents’ perceptions of the role of 
technology and digital media in developing child culture in the early years’, Children and 
Youth Services Review, Vol. 77, pp.139–146, DOI: https://doi.org/10.1016/j.childyouth. 
2017.04.013. 

Iskru, V. and Schulz, J. (2020) ‘How postgraduate students use video to help them learn’, 
Contemporary Educational Technology, Vol. 12, No. 2, pp.1–8, DOI: https://doi.org/ 
10.30935/cedtech/8400. 

Kagel, J.H. and Roth, A.E. (2020) The Handbook of Experimental Economics, Princeton University 
Press, New Jersey, USA. 

Karami, A. (2019) ‘Implementing audio-visual materials (videos), as an incidental vocabulary 
learning strategy, in second/foreign language learners’ vocabulary development: A current 
review of the most recent research’, I-Manager’s Journal on English Language Teaching, 
Vol. 9, No. 2, pp.60–70, DOI: https://doi.org/10.26634/jelt.9.2.15519. 

Kay, R.H. (2012) ‘Exploring the use of video podcasts in education: a comprehensive review  
of the literature’, Computers in Human Behavior, Vol. 28, No. 3, pp.820–831,  
DOI: http://dx.doi.org/10.1016/j.chb.2012.01.011. 

Kirkwood, A. (2009) ‘E‐learning: you don’t always get what you hope for’, Technology,  
Pedagogy and Education, Vol. 18, No. 2, pp.107–121, DOI: https://doi.org/10.1080/ 
14759390902992576. 



   

 

   

   
 

   

   

 

   

    Audio-visual resources and learning improvement 91    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

Kirkwood, A. and Price, L. (2014) ‘Technology-enhanced learning and teaching in higher 
education: What is “enhanced” and how do we know? A critical literature review’, Learning, 
Media and Technology, Vol. 39, No. 1, pp.6–36, DOI: https://doi.org/10.1080/17439884. 
2013.770404. 

Kokoç, M., IIgaz, H. and Altun, A. (2020) ‘Effects of sustained attention and video lecture types on 
learning performances’, Educational Technology Research and Development, Vol. 68, No. 6, 
pp.3015–3039, DOI: http://doi.org/10.1007/s11423-020-09829-7. 

Kusainov, A.K. et al. (2021) ‘Comparative analysis of the process of training education managers 
in educational institutions’, International Journal for Research in Vocational Education and 
Training, Vol. 8, No. 2, pp.186–207, DOI: https://doi.org/10.13152/IJRVET.8.2.3. 

Laaser, W. and Toloza, E.A. (2017) ‘The changing role of the educational video in higher distance 
education’, The International Review of Research in Open and Distributed Learning, Vol. 18, 
No. 2, pp.264–276, DOI: https://doi.org/10.19173/irrodl.v18i2.3067. 

Lackmann, S. et al. (2021) ‘The influence of video format on engagement and performance in 
online learning’, Brain Sciences, Vol. 11, No. 2, p.128, DOI: https://dx.doi.org/ 
10.3390%2Fbrainsci11020128. 

Lagoa, D., Alvarez, B. and Boedo, L. (2018) ‘Recent changes in the role of Spanish lecturers in 
economics and business: an empirical analysis based on their own perspectives’, Studies in 
Higher Education, Vol. 43, No. 8, pp.1321–1333, DOI: https://doi.org/10.1080/ 
03075079.2016.1250738. 

Levchyk, I. et al. (2021) ‘Formation of sustainable development competencies in primary school 
children’, Journal of Education Culture and Society, Vol. 12, No. 2, pp.341–360,  
DOI: https://doi.org/10.15503/jecs2021.2.341.360. 

Livingstone, S. and Blum-Ross, A. (2020) Parenting for a Digital Future: How Hopes and Fears 
About Technology Shape Children’s Lives, Oxford University Press, USA. 

Lokuge, D., Gregory, D. and Pechenkina, E. (2017) ‘Lecture-recording technology in higher 
education: Exploring staff and students views across the disciplines’, Australasian Journal of 
Educational Technology, Vol. 33, No. 4, pp.122–133, DOI: https://doi.org/10.14742/ajet.3068. 

Mateu, G. (2021) ‘Innovative education management: an empirical study’, TEC Empresarial,  
Vol. 15, No. 3, pp.2–17, DOI: https://doi.org/10.18845/te.v15i3.5760. 

Meepung, T., Pratsri, S. and Nilsook, P. (2021) ‘Interactive tool in digital learning ecosystem for 
adaptive online learning performance’, Higher Education Studies, Vol. 11, No. 3, pp.70–77, 
DOI: https://doi.org/10.5539/hes.v11n3p70 

Mena, S. (2014) ‘Herramientas contra la infoxicación en los Social Media: los ‘Content Curators’’, 
Ámbitos. Revista internacional de comunicación, Vol. 1, No. 24. 

Mirriahi, N. et al. (2021) ‘Two sides of the same coin: video annotations and in-video questions for 
active learning’, Educational Technology Research and Development, DOI: https://doi.org/ 
10.1007/s11423-021-10041-4. 

Mu, D. and Guo, W. (2022) ‘Impact of students’ online learning burnout on learning performance – 
the intermediary role of game evaluation’, International Journal of Emerging Technologies in 
Learning (IJET), Vol. 17, No. 2, pp.239–253, DOI: https://doi.org/10.3991/ijet.v17i02.28555. 

Muller, D.A. et al. (2008) ‘Saying the wrong thing: Improving learning with multimedia by 
including misconceptions’, Journal of Computer Assisted Learning, Vol. 24, No. 2,  
pp.144–155, DOI:https://doi.org/10.1111/j.1365-2729.2007.00248.x. 

Naz, F. and Murad, H.S. (2017) ‘Innovative teaching has a positive impact on the performance of 
diverse students’, SAGE Open, Vol. 7, No. 4, p.2158244017734022,0 DOI: https://doi.org/ 
10.1177/2158244017734022. 

Nkomo, L.M., Daniel, B.K. and Butson, R.J. (2021) ‘Synthesis of student engagement with digital 
technologies: a systematic review of the literature’, International Journal of Educational 
Technology in Higher Education, Vol. 18, No. 1, pp.1–26, DOI: https://doi.org/10.1186/ 
s41239-021-00270-1. 



   

 

   

   
 

   

   

 

   

   92 M. Magadán-Díaz and J. I. Rivas-García    
 

    
 
 

   

   
 

   

   

 

   

       
 

Noetel, M. et al. (2021a) ‘Multimedia design for learning: an overview of reviews with  
meta-meta-analysis’, Review of Educational Research, p.00346543211052329, DOI: 
https://doi.org/10.3102/00346543211052329. 

Noetel, M. et al. (2021b) ‘Video improves learning in higher education: a systematic review’, 
Review of Educational Research, Vol. 91, No. 2, pp.204–236, DOI: https://doi.org/ 
10.3102/0034654321990713. 

O’Bannon, B.W. et al. (2011) ‘Using podcasts to replace lecture: effects on student achievement’, 
Computers & Education, Vol. 57, No. 3, pp.1885–1892, DOI: https://doi.org/10.1016/ 
j.compedu.2011.04.001. 

O’Callaghan, F.V. et al. (2017) ‘The use of lecture recordings in higher education: a review of 
institutional, student, and lecturer issues’, Education and Information Technologies, Vol. 22, 
No. 1, pp.399–415, DOI: https://doi.org/10.1007/s10639-015-9451-z. 

Orús, C. et al. (2016) ‘The effects of learner-generated videos for YouTube on learning outcomes 
and satisfaction’, Computers & Education, Vol. 95, pp.254–269, DOI: https://doi.org/ 
10.1016/j.compedu.2016.01.007. 

Pattier, D. (2021) ‘Teachers and YouTube: the use of video as an educational resource’, Ricerche di 
Pedagogia e Didattica. Journal of Theories and Research in Education, Vol. 16, No. 1,  
pp.59–77, DOI: https://doi.org/10.6092/issn.1970-2221/11584. 

Pepin, M. et al. (2021) ‘Evolving students’ conceptions about responsible entrepreneurship: a 
classroom experiment’, Journal of Small Business and Enterprise Development, Vol. 28,  
No. 4, pp.570–585, DOI: http://dx.doi.org/10.1108/JSBED-02-2020-0035. 

Pirhonen, J. and Rasi, P. (2017) ‘Student-generated instructional videos facilitate learning through 
positive emotions’, Journal of Biological Education, Vol. 51, No. 3, pp.215–227,  
DOI: https://doi.org/10.1080/00219266.2016.1200647. 

Popova, O.I., Gagarina, N.M. and Karkh, D.A. (2020) ‘Digitalization of educational processes in 
universities: achievements and problems’, Advances in Social Science, Education and 
Humanities Research, 437, p.738, DOI: http://dx.doi.org/10.2991/assehr.k.200509.131. 

Pritchard, A. (2017) Ways of Learning: Learning Theories for the Classroom, Routledge, USA. 
Raj, S.A.S. et al. (2019) ‘Using YouTube as a platform to learn social expression’, Creative 

Education, Vol. 10, No. 2, pp.288–296, DOI: https://doi.org/10.4236/ce.2019.102023. 
Rangarajan, K., Begg, K. and Somani, B. (2019) ‘Online digital media: the uptake of  

YouTube-based digital clinical education (DCE)’, American Journal of Distance Education, 
Vol. 33, No. 2, pp.142–150, DOI: https://doi.org/10.1080/08923647.2019.1582308. 

Rogers, J. and Revesz, A. (2020) Experimental and Quasi-Experimental Designs, Routledge, 
London, UK. 

Ross, S.M. and Morrison, G.R. (2013) ‘Experimental research methods’, in Handbook of Research 
on Educational Communications and Technology, pp.1007–1029, Routledge, London, UK. 

Salas, R.A. (2021) ‘Students’ perceptions of the use of the flipped classroom during the educational 
process of linear functions’, Culture and Education, Vol. 33, No. 3, pp.431–454,  
DOI: https://doi.org/10.1080/11356405.2021.1949109. 

Schmid, R.F. et al. (2014) ‘The effects of technology use in postsecondary education: a  
meta-analysis of classroom applications’, Computers & Education, Vol. 72, pp.271–291,  
DOI: https://doi.org/10.1016/j.compedu.2013.11.002. 

Schulz, J. and Iskru, V.V. (2021) ‘Video in education from ‘Sage on the Stage’to ‘TV Talk Show 
Host’: where to next?’, Eurasia Journal of Mathematics, Science and Technology Education, 
Vol. 17, No. 9, p.em2005, DOI: https://doi.org/10.29333/ejmste/11154. 

Shiu, A., Chow, J. and Watson, J. (2020) ‘The effectiveness of animated video and written text 
resources for learning microeconomics: a laboratory experiment’, Education and Information 
Technologies, Vol. 25, No. 3, pp.1999–2022, DOI: https://doi.org/10.1007/s10639-019-10025-
1. 

Smith, V.L. (2010) ‘Experimental methods in economics’, in Behavioural and Experimental 
Economics, Palgrave Macmillan, London, UK. 



   

 

   

   
 

   

   

 

   

    Audio-visual resources and learning improvement 93    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

Srinagesh, K. (2006) The Principles of Experimental Research, Butterworth-Heinemann, Oxford, 
UK. 

Thomson, A., Bridgstock, R. and Willems, C. (2014) ‘‘Teachers flipping out’ beyond the online 
lecture: maximising the educational video potential of video’, Journal of Learning Design, 
Vol. 7, No. 3, pp.67–78, DOI: http://dx.doi.org/10.5204/jld.v7i3.209. 

Tiernan, P. (2015) ‘An inquiry into the current and future uses of digital video in university 
teaching’, Education and Information Technologies, Vol. 20, No. 1, pp.75–90,  
DOI: https://doi.org/10.1007/s10639-013-9266-8. 

Torres, C. et al. (2021) ‘Impact on the virtual learning environment due to COVID-19’, 
Sustainability, Vol. 13, No. 2, p.582, DOI: https://doi.org/10.3390/su13020582. 

Valls, M. and Oliva, A. (2020) De la pantalla al aula: Aplicación de recursos audiovisuales en el 
aula de Economía, Edual (Universidad Almería), Almería. 

Van Es, E.A. and Sherin, M.G. (2002) ‘Learning to notice: Scaffolding new teachers’ 
interpretations of classroom interactions’, Journal of Technology and Teacher Education,  
Vol. 10, No. 4, pp.571–596. 

Vittorini, P. and Galassi, A. (2021) ‘From blended to online due to the COVID outbreak: the case 
study of a data science course’, Open Learning: The Journal of Open, Distance and  
e-Learning, Vol. 36, No. 3, pp.212–230, DOI: https://doi.org/10.1080/02680513.2021. 
1973399. 

Wang, J., Antonenko, P. and Dawson, K. (2020) ‘Does visual attention to the instructor in online 
video affect learning and learner perceptions? An eye-tracking analysis’, Computers & 
Education, Vol. 146, p.103379, DOI: http://dx.doi.org/10.1016/j.compedu.2019.103779. 

Wijnker, W. et al. (2019) ‘Educational videos from a film theory perspective: relating teacher aims 
to video characteristics’, British Journal of Educational Technology, Vol. 50, No. 6,  
pp.3175–3197, DOI: https://doi.org/10.1111/bjet.12725. 

WMA (2021) ‘WMA declaration of Helsinki – Ethical principles for medical research involving 
human subjects’ [online] https://www.wma.net/policies-post/wma-declaration-of-helsinki-
ethical-principles-for-medical-research-involving-human-subjects/ (accessed 20 January 
2022). 

Xie, H. et al. (2019) ‘Coordinating visual and auditory cueing in multimedia learning’, Journal of 
Educational Psychology, Vol. 111, No. 2, pp.235–255, DOI: https://doi.org/10.1037/ 
edu0000285. 

Zainuddin, Z., Shujahat, M., Haruna, H. and Chu, S.K.W. (2020) ‘The role of gamified e-quizzes 
on student learning and engagement: an interactive gamification solution for a formative 
assessment system’, Computers & Education, Vol. 145, p.103729, DOI: https://doi.org/ 
10.1016/j.compedu.2019.103729. 

Zureick, A.H. et al. (2018) ‘The interrupted learner: hHow distractions during live and video 
lectures influence learning outcomes’, Anatomical Sciences Education, Vol. 11, No. 4, 
pp.366–376, DOI: https://doi.org/10.1002/ase.1754. 


