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Abstract

Since the 1960s, the world has seen how information technology (IT) influences education. In
the present era, with the massive development of the Internet, various kinds of IT-assisted
learning are popping up like mushrooms in the rainy season. However, no matter how
advanced IT-assisted learning has been grown, learning media is still an inseparable part of
education. Former studies already covered students’ preferences toward various types of
media, yet none discussed the achievements. In this study, we specifically present how the use
of certain types of learning media correlated with students’ access behaviors and, more
importantly, students’ achievement. The data were collected from the Learning Management
System (LMS) activity logs of 44 students from the undergraduate program in Informatics,
with former experience of using e-learning. The result shows that these factors have a
positive correlation. In terms of media type influence towards students’ achievement, the
media that has the appearance of the lecturer gives better achievement, compared to the
media that only has audio, and the media that only consists of text and images.

Keywords: blended learning, flipped classroom, learning media, students’ access behaviors, students’
achievement.
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Introduction

Since the decade of the 1960s, the world has been presented with various types of Information
Technology (IT) assisted learning (Aparicio et al. 2016). The scenario span from computer-assisted, up
to the contents that available for massive access via the Internet. The IT adoption in the education realm
has triggered learning with the help of electronic means, which known as e-Learning, such as the use
of compact disc with educational contents; classrooms with geographically separated participants
(distance learning); and online learning, where the contents are stored in a server which is accessible
from the Internet (Moore et al. 2011). The adoption of technology is considered beneficial due to the
nature of the present target audiences from the learning contents, which are the millennials, where most
of them are digital natives (Okaz 2015). According to an evaluation by Hubackova and Semradova
(2016), blended learning is a favored learning style for students.

To deliver the topics to the learners, the use of suitable media can be considered as an inseparable thing
from learning. Despite the abundance of resources available online, the main source of information and
guidance is still one provided by the lecturer (Gutmann et al. 2015). However, when discussing media,
one could not deviate away from communication science. It is found that video-based communication
imitates the bonding of in-person communication better than text-based communication (Sherman et al.
2013). On the other hand, in a business-communication study, it is found that the use of multimedia
advertising is beneficial to the corporation. Therefore, as also found by Putri and Solfema (2019), the
use of various types of learning media affects learning activities positively.

In 2018, a study about student’s preference toward learning media in a flipped classroom blended
learning setup was conducted by Gozali et al. (2018). The study compared three types of learning media:
the first one came in the form of webpages with text-and-images, and the second type was recorded
slide show with audio narration from the lecturer; the last media type studied was recorded slide show,
now with the lecturer actively explaining the lecture materials. The findings show a relatively similar
preference for all three, with a slight difference in achievement. An extended study, with a focus on the
access styles, was reported by Sengkey, Paturusi, et al. (2019). The term “access styles” is referring to
did the student access to the media? Did one make repetitive access or only once? Was there any part
skipped? It was found that the students tend to access the third type of learning media repeatedly. The
same authors also reported another study, where they asked the students to assess the same media types.
The study reported that the slide-based media commonly have higher scores compared to ones with
only text-and-images (Sengkey, Sambul, et al. 2019).

Even though the media comparisons seem already studied thoroughly, there niches and gaps that are
not filled yet, and questions that still need an answer. The previous studies already made comparisons
between these media, yet they have not addressed the results achieved by students. On the other hand,
how strong the correlation between media types, access frequency, the first access made by students,
and the students’ achievements are not found in those studies. Therefore, in this study, we try to answer
how these things are inter-correlated one and another. The next sections are organized as follows:
Literature Review presents the state-of-the-art of this study, next in Methodology,Error! Reference
source not found. we present the detailed information regarding how the study took place; next in
Results and Discussion we present the findings as well as results of statistical comparisons between the
parameters under study. Last, in Conclusion, this paper is concluded.

Literature Review
Learning Media

The word “media”, which is the plural form of “medium” (Lister et al. 2009). Medium means an
intermediary or a mean, which is used to convey something. As described earlier, in a study about the
implementation of rich media (multimedia) in a commercial web, it is found that the use of such media
yields higher trust from the visitor (Appiah 2006). Respondents in research about communication means
(Sherman et al. 2013), testified that video chats have a higher impact on their bonding, and compared
with audio chat and text-based chat (instant messaging).
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In education, learning media is a means to convey messages, which are the educational contents or
learning materials, where the goal is the learning process to happen (Nurseto 2012; Susilana and Riyana
2009). According to Kosasih and Angkowo (2007), optimal learning media will stimulate students to
learn. In a study of the participants of the Paket B program, the variation in learning media used may
lead to the more active involvement of the students (Putri and Solfema 2019). To the extent of an
interesting learning media, the systematic planning of the learning media use must implement the
VISUALS (Visible, Interesting, Simple, Useful, Accurate, Legitimate, Structured).

With the development of IT, then come a higher chance of developing more varying and interesting
learning media. Within the last decade, multimedia-based learning media have become something that
is commonly developed and adopted. The experience of Hadibin et al. (2013) in implementing
interactive multimedia-based learning media for a vocational high school proves that the use of such
media increases the learning interest of the students so that they were not easily getting bored. On the
other hand, from the perspective of the educator, the availability of the media is considered helpful. In
another study, where the researchers used Adobe Flash to develop an interactive learning media, the
findings are also positive, as indicated by the students’ ability to think more critically (Gayatri et al.
2018).

IT-Assisted Learning

IT-assisted learning has been existing since the 1960s, started with Computer Assisted Instruction (CAI)
until the present development such as Massive Open Online Course (MOOC), Small Private Online
Course (SPOC), Little Open Online Course (LOOC), and Distributed Open Collaborative Course
(DOCC) (Aparicio et al. 2016). Even only from the terminologies, it can be inferred that the utilization
of computers and the Internet to support learnings are coming to a point where the learning path
becomes adaptive (self-paced), open online, distributed, and collaborative. According to a study that
involved Indonesian and Mongolian higher education institutions, IT-assisted learning has a huge
potential, especially when implemented in undergraduate and postgraduate course-based programs
(Usagawa and Ogata 2015). Now, with the availability of the Learning Management System (LMS),
such as MOODLE (Dougiamas and Taylor 2003), the technical obstacle in implementing this type of
learning is reduced. Even with the availability of the well-known LMS MOODLE, still, some studies
try to develop LMS by using PHP frameworks, such as Codelgniter, as reported by Putri (2018). These
potentials are proofed to a very beneficial during a global pandemic. For example, Sengkey et al. (2020)
utilized mixed platforms, LMS and Google Colab to deliver an activity-based of Probability and
Statistics course during Study from Home (SFH) time. However, the implementation itself is not free
from challenges. A literature study by Aini et al. (2020) found that either students and instructors have
barriers to develop and access an online course, especially in terms of connectivity and ICT skills.

The evaluation of a blended-learning course that was designed with instructional model Analysis,
Design, Development, Implementation, and Evaluation (ADDIE), that was implemented in a public
university in Indonesia shows a positive impact on learning motivation and achievement, due to the
possibility of self-paced learning (Paturusi et al. 2012). The extent of the study found that blended-
learning brought enhancements to students’ performance and learning achievements, and on the other
hand, the students had more satisfaction with it (Paturusi et al. 2016). In another study by Setyaningrum
(2018), blended learning helps students to have deeper conceptual knowledge, due to the possibility to
access the learning contents repeatedly, especially ones that presumably difficult. The same author also
studied the educator’s perspective on blended learning implementation. The result shows that the
educators, especially ones that younger and/or hold a higher degree, have a positive perception toward
it (Setyaningrum 2016). A study on the user acceptance of e-Learning suggests that the e-Learning
characteristics as a major factor that influences adoption by the lecturer (Suarta and Suwintana 2015).

Learning media cannot be separated from the learning process itself, even so in IT-assisted learning
environments. Technological advancements had made learning media in digital format available as
demonstrated in previous studies (Gayatri et al. 2018; Hadibin et al. 2013). A study by Abuloum et al.
(Abuloum et al. 2019) even found that the students have a higher preference for digital textbooks than
the conventional ones. It is even better for students with prior engagement to online learning, due to the
higher level of motivation in online courses (Wang et al. 2013). In regards to performance, the findings

46 Jurnal Sistem Informasi (Journal of Information System), Volume 17, Issue 1, April 2021



Sengkey, Paturusi and Sambul/Online Learning Media Types and Flipped Classroom

of Hart et al. (2019) shows that students tend to perform better in online courses. Aligned with Wang
et al. (2013), Hart et al. (2019) also found that prior experience is a benefit.

Former studies, (Gozali et al. 2018; Sengkey, Paturusi, Sambul, et al. 2019; Sengkey, Sambul, et al.
2019) were done by using questionnaires to collect responses from students. Another work by the same
authors made use of the activity log available from the LMS to evaluate pre-classroom students’
behavior, in terms of media access, in the same class setup as the earlier papers. The study concluded
that the students mostly access the text-and-images first rather than the other two (Sengkey, Paturusi,
and Sambul 2019). In a later study, where the authors involved more students and courses, they found
that text-and-images media were the most frequently accessed yet the slide show with recorded
narration mostly gained the earliest accesses with statistically significant differences than the other two
(Sengkey, Paturusi, et al. 2020).

Methodology

Locus and Respondents

The research reported in this article adopted the same method as used by studies in this particular field
(Gozali et al. 2018; Sengkey, Paturusi, and Sambul 2019; Sengkey, Paturusi, et al. 2020; Sengkey,
Paturusi, Sambul, et al. 2019; Sengkey, Sambul, et al. 2019). Moreover, parts of the data discussed in
this article were discussed in the last study (Sengkey, Paturusi, et al. 2020). The data came from a course
with code IFN304, Network Communications that was held in the fall semester of 2019. Thisis a 5
credits course, held in the 3 semester on the Undergraduate Program in Informatics, Universitas Sam
Ratulangi. Due to its credit, then this course is scheduled twice a week, on Tuesday and Thursday. There
were 44 students enrolled in this course when the data were taken. These students have former
experience with e-learning environments and the LMS used in this research. Besides that, since they
are IT students, they are also considered to possess the skills required to use e-learning fluently.

Media Types and Codes

As described earlier, there were 3 types of media used, as adapted from the previous studies (Gozali et
al. 2018; Sengkey, Paturusi, and Sambul 2019; Sengkey, Paturusi, et al. 2020; Sengkey, Paturusi,
Sambul, et al. 2019; Sengkey, Sambul, et al. 2019). Therefore, we also adopted the same
codes/abbreviations, which are: TIM for learning media that consists of text-and-images only; SAD for
arecorded slideshow with the audio narration from the lecturer, explaining the contents; and VID, which
is similar to SAD, but this one with the lecturer appear in-frame, explaining the contents.

Takie Of Contants
Routing Basics

Figure 1. An example of text-and-image (TIM) learning media, as shown in the LMS.
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Figure 2. An example of the recorded slide with audio narration (SAD) learning media, as
embedded into the LMS.

Pemllihan Rute dan Agregas Routing
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Figure 3. An example of the learning media of the recorded slide that has the lecturer appears
inside the frame (VID). As can be seen, it is embedded into the LMS.

TIM media came in the form of webpages, accessible from the LMS. Since video-based media are
taking a lot of space, the SAD and VID media were uploaded to a third-party video sharing site and
then embedded inside the LMS. The examples of TIM, SAD, and VID are shown in Figure 1, Figure 2,
and Figure 3, respectively.

Lectures, Sessions, and Media

To achieve justifiable results, and avoid bias, the study was applied to six lecture sessions, wherein each
session all media types were used in a different order. It means, in each session, the topic was broke-
down into three parts (modules), where each part will be exclusively delivered by using one of the
media studied. Another measure that was taken to avoid student’s bias, is randomizing the permutation
of the media sequence for each session. We even went further by using a script in R language to free
the randomization from human intervention. The schedule is shown in Table 1.

Parameters, Boundaries, and Data Sources

As described earlier, four parameters studied in this research: 1). media types; 2). access frequency; 3).
the number of hours the first access was made toward a particular learning media, relative to the
scheduled lecture; 4). Students’ achievements. The media were provided by the lectures and made
available in the LMS. The access frequency and the time of the first access are obtained from the activity
log, available from the LMS. This log contains all activities made by all participants, lecturers, students,
or even guests, including the timestamp for each activity. Therefore, several additional steps were done
to clean this dataset from unneeded data, and transform it into a tidied format. The cleaning steps are
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filtering out activities that were not done by students, transforming the timestamps to "%d/%m/%y
%H:%M" format, and then extracting the log lines for each module. After that, in each module, the
difference between the scheduled lecture and the first access made by each student was extracted by
subtracting the former with the later numbers.

Table 1. The lecture sessions, modules, and media type used for each sub-topic

Session |\ 1 e Media Types Session |\ e Media Types
(Lectures) TIM | SAD | VID | (Lectures) TIM | SAD | VID
1.1 4.1
1 1.2 4 4.2
1.3 4.3
2.1 5.1
2 2.2 5 5.2
2.3 5.3
3.1 6.1
3 3.2 6 6.2
3.3 6.3

To obtain the students’ achievements, for each lecture there was an offline test held in the class as shown
in Figure 4, during the first 30 minutes of the lecture. Each test had 15 multiple-choice questions, five
for each module (that was delivered by a certain media). The questions were designed at C1 or C2 levels
of Bloom Taxonomy. Later, the number of correct answers or later known as scores were tabulated and
merged with the tidied log, into a table as shown in Figure 5.

Figure 4. Students working on the test in one of the scheduled lectures.
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Figure 5. Screenshot of tidied data synthesized from the course log and the number of correct
answers for the respective session and media, shown in the RStudio window.

As previously done by Sengkey et al. (2020), this study also adopts the limitation for the first access
time. As this course was scheduled twice a week, hence if a student accessed the media long after the
scheduled lecture, it should be considered as an improper act. Therefore, for this study, we limit the
first access time to no later than 72 hours (three days) after the scheduled lecture. Late access is still
accommodated up to 72 hours due to the consideration of the load from other courses, the possibility of
connectivity issues, and some other obstacles that might happen. Regarding the representation of the
number, since we concern with the number of hours before the scheduled lecture, then late access (after
schedule) is represented with a negative number, and vice versa, the number of hours before the
scheduled lecture is represented with a positive number. Later, for all statistical tests, we use 90%
confidence level (o= 0.1).

Results and Discussion

Access Frequency

Figure 6 shows the boxplots for the access frequency of each media, grouped by scores. One thing that
is clearly shown in the distribution of access frequency tends to shift to the right side when the score
grows higher. Another thing that visible is the presence of outliers. In some cases at the higher scores,
there are outliers at the right side of the boxplots, marking extremely frequent access, compared to the
common distribution. The general trend for each score group is similar to one discussed in the previous
publication, where TIM came as the significantly most frequently accessed media, while the other two,
despite the higher access tendency for SAD, the difference is not significant, compared with VID
(Sengkey, Paturusi, et al. 2020).
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Figure 6. Boxplots of access frequency for each media type, grouped by scores.
First Access Time, Relative to the Scheduled Lecture

The first access time as subtracted from the scheduled time for a particular lecture, where the respective
media are used shows the media that accessed earlier. This parameter, grouped by the score is shown
in the boxplots in Figure 7. The trend of early access gained by SAD in each box of the score is also
similar to the general comparison done in the previous publication (Sengkey, Paturusi, et al. 2020). The
runner-up is TIM, although the difference is not statistically different from VID.
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First access time, relative to the scheduled lecture (hour)

Figure 7. Boxplots of the number of hours the first access was made toward a particular
learning media, relative to the scheduled lecture for each media type, grouped by scores.

Correlation

Even though there were comparisons of some of the parameters discussed in the previous publication
(Sengkey, Paturusi, and Sambul 2019; Sengkey, Paturusi, et al. 2020), and the score-grouping done in
previous subsections already give some insights about the correlation, however without a proper method
of comparison, the inference could not be precise. Hence, to appropriately calculate the correlation
between each parameter, a heterogeneous correlation calculation was done by using the polycor
software package (Fox 2019), in GNU R version 4.0.2 (R Core Team 2020). In this calculation, the
media is assumed as an ordinal variable, where VID is the highest and TIM is the lowest. The correlation
is calculated with Maximum-Likelihood Estimates with complete observation, which means all non-
complete observations were not included in the calculation. The results are plotted as a correlogram, as
shown in Figure 8.
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Figure 8. A polychoric correlogram, showing the polychoric correlation coefficients between
parameters studied in this research (n = 594). The text in each cell is the correlation measure
between 2 parameters.

Table 2. Type, Standard errors, and p-value of bivariate normality of the correlation.

1st Acc. Time . Access Score
Media
(Rel) Frequency
Polyserial
Media 0.043
< 0.001***
A Pearson Polyserial
A 0.038 0.044
requency
< 0.001*** <0.001
Pearson Polyserial Pearson
Score 0.039 0.045 0.039
< 0.001*** 0.023* < 0.001***

From Figure 8, it can be inferred that generally, the parameters are positively yet weakly correlated,
except for Media and the student-access variables where the correlations are negative. It means the
complexity of the media used is inversely proportional to the access. Yet in terms of achievement, it
shows a slightly positive influence.

The access parameters, whether the earlier the access or the frequency, both show a stronger correlation
with the achievement. The directly proportional relation between the earlier access and the frequency
is self-explainable. Regarding these access variables and the achievement, the correlations can be
inferred as the more time before the lecture gained access toward the media, the higher the achievement.
This finding is aligned with the general conclusion from another study that reviewed the effect of time
on students’ achievement (Yesil Dagli 2019).
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Media and Students’ Achievement

Students’ achievement is one thing that is commonly used as an indicator of a successful education.
Therefore, despite the weak positive correlation between the media types and students’ achievement,
this subsection provides a further discussion regarding these two parameters. Figure 9 shows boxplots
of the number of correct answers (score), which denotes the students’ achievement, in each media type.
As can be seen, the distribution of the scores in each media types almost similar, especially the medians
of the SAD and VID. Yet, these boxplots also show that the score from the SAD media has a higher
variance, as can be compared by the length of the boxes.

VvID

TIM

Media

Ed Tim
B3 sAp
B3 vip

Score

Figure 9. Boxplots of the score (students’ achievement) for each type of media.

The statistical summary in Table 3 shows the quantitative trend of what is illustrated in Figure 3.
According to these numbers, there is a tendency for better achievement by the VID media, as can be
compared from the Qi, mean, and median values. On the other hand, as described earlier, the
achievement of SAD is more varied than the other two, as can be seen from the standard deviation.

Table 3. Statistical summary of the score for each media type.

Media Min. Q1 Mean Median Q3 Max. Std. Dev.
TIM 0.00 1.00 2.37 2.00 3.00 5.00 1.40
SAD 0.00 1.00 2.73 3.00 4.00 5.00 1.60
VID 0.00 2.00 2.78 3.00 4.00 5.00 1.48

We extend the study by applying inference statistics tests to gain a more robust understanding and
conclusion toward the phenomenon. Since there are three media types, hence to compare the students’
achievements, a multivariate test must be done. Hence, to decide the proper method, we started with the
distribution normality test for the scores in each media type. The test used is the Shapiro-Wilk test and
the result is presented in Table 4. The null hypothesis for this test is the data is normally distributed,
therefore, as can be seen from Table 4, the p-value for each media is far below the defined alpha, and it
can be concluded that the data are not normally distributed. Since the data are not normally distributed,
further tests must be done with non-parametric methods. For the multivariate test, we used the Kruskal-
Wallis test. The result is shown in Table 5. With the p-value equals 0.0155, then it can be inferred that
at least one group has a different distribution, therefore a post-hoc test was carried out by using Dunn’s
test with Bonferroni adjustment. The result is shown in Table 6. The first line in each cell shows the
mean difference between compared groups, which is calculated from the mean of the group in the row
subtracted by the mean of the group in the column. This result strengthens the assumption that the use
of VID yields better achievement. Based on the p-values, it can be seen that the differences between
these three groups are statistically significant at a 90% confidence interval. The mean differences
suggest that VID yields the highest achievement, and TIM is the lowest one.

Jurnal Sistem Informasi (Journal of Information System), Volume 17, Issue 1, April 2021 53



Sengkey, Paturusi and Sambul/Online Learning Media Types and Flipped Classroom

Table 4. Results of the Shapiro-Wilk test for distribution normality of score in each media type.

Media w p-value
TIM 0.936 < 0.001***
SAD 0.917 < 0.001***
VID 0.928 < 0.001***

Table 5. Result of the Kruskal-Wallis test on the score.

Variable H Degree of Freedom p-value
Score 8.34 2 0.0155*

Table 6. Results of the post-hoc test using Dunn’s method with Bonferroni adjustment for the
score comparison between each media type.

Row Mean-Col Mean/ SAD TIM
p-value

-2.314003 -
TIM 0.0620*

0.426171 2.638141
VvID 1.0000 0.0250*

The findings in this study may bring insights to practical aspects, mainly for higher education
institutions and/or instructors who seek to develop online courses. Since earlier access brings better
achievement, and the choice of the media type is influencing the achievement, instructors are suggested
to use video-based learning media upon preparing an online course. However, since video-based media
requires more network bandwidth, the instructor must take into account the available and affordable
resources of the students.

Conclusion

The study on learning media is an important matter in education as thoroughly discussed by literature.
In the age of Information Technology, the advent of various methods of IT-assisted learning bring forth
more options and types of media that can be used. In this study, we evaluated three types of learning
media and the correlation with student access behaviors (the first time accessed made and the access
frequency), and students’ achievement. We found that these parameters are positively correlated, except
for the media and the access behaviors. Regarding access frequency and the early access (the first time
a student accessed a certain media), as expected, with more frequent access and the sooner the media
accessed, the student tends to have better achievement on the evaluation.

In terms of the influence of certain media types on students’ achievement, an important matter that we
found is the learning media with the appearance of the lecturer yields better achievement, followed by
the recorded slide show with audio narration. Learning media that only consists of text and images
yields the lowest achievement. This finding is aligned with the finding of a previous study where visual
communication has a stronger influence (Appiah 2006; Sherman et al. 2013). Therefore, in the future,
this factor should have a major intention when an educator designing a blended learning
implementation.
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