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One One source of learning is teaching materials. In distance education, 

learning resources are designed for self-study and self-instruction. The 

separation of lecturers and students needs to be bridged with learning 

materials that can be understood by students. Video is one form of learning 

material that can be used to help students understand the material. This 

study aims to examine the effectiveness of learning videos in helping 

motivate students in the learning process, the components in videos that 

significantly support student understanding, and the effective duration of 

website-based learning videos. The method used in this study is research 

and development. The novelty in this research is the existence of learning 

videos that can guide students in understanding website-based statistical 

data analysis. This video can be used as a data analysis practicum material 

that is easily understood by students. The material presented in the video 

is in the form of concepts or theories and examples of their application 

using R-software. The results of the study show that the learning materials 

delivered through videos for lectures that are difficult for students to 

perceive are more effective and easy to understand. An important 

component in the video that can motivate students is the intro, greeting, 

and outro. In addition, the duration of the delivery of the material is also 

very significant. The effective video duration in learning website-based 

statistical data analysis is 10-15 minutes. Components of presenting 

material that is in great demand by students in discussing sample questions 

and their applications using R-software. 
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INTRODUCTION 

 

Distance Education System requires students to be able to study 

independently (Triana & Aisyah, 2021). Learning through a distance system means 

that students do not directly face to face with the lecturer of the subject concerned. 

However, it is necessary to have learning support facilities that are effective, easily 

accessible, and understood by students. 

Learning materials are one source of learning in the learning process (Saragih 

et al., 2012).  Likewise, at the Universitas Terbuka (UT) which implements a 

distance education system, learning materials are the main thing for students. The 

Learning materials developed by UT include printed learning materials and non-

printed learning material (Universitas Terbuka, 2020). Until now, printed learning 

materials are the dominant learning materials in demand by students. However, the 

level of difficulty of the material is inseparable from the consideration of providing 

non-printed learning materials to help students understand the learning materials. 

http://dx.doi.org/10.21009/JTP2001.6
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Universitas Terbuka provides learning materials as a source of learning for 

students. Available learning materials include (Universitas Terbuka, 2020): 

1. Main Learning materials 

Main learning materials at UT consist of a module, a module that is integrated 

with audio/visual/graphics (or also known as module plus), and practice 

guides/practicum which is packaged in printed and digital forms. 

2. Supporting Learning materials 

Supporting learning materials at UT are in the form of audio CDs, audio graphic 

CDs, video CDs, interactive video CDs, computer-assisted learning materials, 

and online-based enrichment materials. 

In addition to printed learning materials and non-printed learning materials, 

UT also provides a Practical KIT for practical courses. However, this KIT is only 

for some study programs such as PGSD and PGPAUD. In general, printed learning 

materials in the form of a module are one of the learning materials that must be 

owned and is most often used by students for all types of services (SIPAS or non-

SIPAS) and study programs. However, UT also provides free non- printed learning 

materials in the form of digital learning materials and learning materials in the 

Virtual Reading Room (RBV), which is always being developed so that students 

can enjoy learning facilities both online and offline. Students can obtain digital 

learning materials through the UT website and can be downloaded so that they can 

be read offline. However, this digital learning materials are only for certain courses 

taken by students at that time, and once downloaded, the learning materials cannot 

be printed. Meanwhile, the learning materials at RBV can be accessed by students 

on the UT website and can only be read online and cannot be downloaded by 

students (Universitas Terbuka, 2019). Of course, these two types of learning 

materials are very easy to carry everywhere and will make it easier for students to 

study anywhere and anytime. 

The content contained in the non-printed learning materials are in the form of 

digital learning materials and learning materials on the RBV, the same as the 

content contained in the printed learning materials type module. Students can 

choose what kind of learning materials they like (printed or non-printed). Because 

printed learning materials and non-printed learning materials are always being 

developed, students must pay attention to and have learning materials with the most 

recent editions. 

The forms of non-printed learning materials that have been developed by UT 

include audio cassettes, audio CDs, audio graphic CDs, video CDs, interactive 

video CDs, computer-aided learning materials, and web supplements which are an 

integral part of the module (Universitas Terbuka, 2020). However, not all courses 

have non-printed learning materials as specified. This is due to the busyness of the 

lecturers and the excessive workload of the lecturers. In addition, not all courses are 

appropriate to be developed with the existing non-printed learning materials. The 

suitability of the developed non-printed learning materials form needs to consider 

the criteria and characteristics of UT courses and students. Therefore, it is necessary 

to conduct another study regarding the form of non-printed learning materials that 

is by the characteristics of the course and students.  

Statistics Study Program is one of the study programs in the Mathematics and 

Natural Sciences Department at the UT Faculty of Science and Technology (FST). 
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There are 48 courses offered to students, including 6 MKDU courses, 8 cross-

faculty supporting courses, and the remaining 34 cognate courses, namely statistics 

and mathematics courses (Universitas Terbuka, 2021). Characteristics 34 statistics 

courses have different characteristics and levels of difficulty. Therefore, the 

development of learning materials supplements material also differs depending on 

the characteristics of the course.  

In some courses, student graduation rates are very low, especially in 

theoretical subjects, such as Introduction to Probability, Introduction to 

Mathematical Statistics I, Introduction to Mathematical Statistics II, Sampling, and 

Introduction to Stochastic Processes. In addition, as a statistician, a statistics 

graduate should at least be able to operate data processing software and perform 

data analysis precisely and accurately. For this reason, students need to do a data 

processing practicum which can be facilitated by using open source software (Tim 

Kurikulum Prodi S1 Statistika, 2013).  Students can understand the steps of data 

processing and perform data analysis using web-based online practicum facilities. 

For this purpose, it is necessary to conduct a study on the development of learning 

materials supplement and web-based data analysis practicum for Statistics students. 

It is hoped that through the provision of learning services like this, students' 

understanding of the subject matter will increase. In turn, the passing rate of the 

courses and the achievement of the student achievement index increased. 

Website development is one of the most important aspects of any website, as 

the development of the site works on coding and programming to make web pages 

work properly (Ugli et al., 2020). Meanwhile, free site builders can come up with a 

way to create their site which is not only on a website that will be developed 

according to taste but also can easily use software such as a Content Management 

System (CMS) (Vasuthaven & Kaur, 2020). CMS is a dynamic website application 

that uses a database. This application aims to manage website content in terms of 

creating, editing, organizing, deleting, and storing HTML content in a way that can 

be easily managed (Kadam, 2015; Kumar & Nath, 2016). This CMS is applied in 

website development in the Statistics Study Program and as a way of developing 

the distance education system at the UT. 

Web-based video development is becoming an important and effective part 

of an educational tool in higher education by considering three aspects, namely how 

to maximize student engagement with videos, how to manage the cognitive content 

of videos, and how to promote active learning from videos (Brame, 2016). Quality 

learning videos according to (Lange & Costley, 2020) are divided based on 5 main 

categories consisting of quality, clarity, media diversity, suitability, and speed. 

Some quite effective applicationsare used for online learning media, namely 

youtube (Rahmatika et al., 2021) and MOOCs (Yousef et al., 2014). Most students 

think that the use of video media and the occasional use of audio media is a good 

way to increase their learning motivation (Wardhana & Muhammad, 2021; Chan, 

2010). Education currently uses video-based learning (VBL) and VBL is the most 

powerful approach in increasing learning outcomes and teacher satisfaction (Ou et 

al., 2019; Beheshti et al., 2018; Scagnoli et al., 2017; Yousef et al., 2014). Based 

on two-way ANOVA statistics, the learning achievement of students who are taught 

using Youtube videos is higher when compared to students who are not taught using 

Youtube videos and students' writing achievement, visual learning style better than 
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the audio learning style students in the experimental group (Felanie, 2021; Yusuf 

& Agung, 2021). 

Based on these problems, it is necessary to study the development of teaching 

material supplements and web-based data analysis practicum. The novelty in this 

research is the existence of learning videos that can guide students in understanding 

website-based statistical data analysis. This video can be used as a data analysis 

practicum material that is easily understood by students. The material presented in 

the video is in the form of concepts or theories and examples of their application 

using R software, one of the open source software that is often used by statisticians. 

In addition, it is hoped that with this website-based learning video, students can 

learn the material more pleasantly. This web-based data analysis practicum facility 

is expected to provide skills to students to be able to process data and be able to 

analyze it precisely and accurately. The skills obtained can add to the soft skills of 

students in data analysis activities. It is expected that Statistka students can make 

sharp, precise, and accurate data analyses in decision-making and can predict data 

well and accurately. 
 

 

METHODS 

 

The method in this study uses a research and development (R&D) approach. 

The research method was carried out based on the framework presented in figure 1. 

 
Figure 1. Research Framework 

 

The stages of research and development in making learning videos are carried 

out through the stages presented in Figure 2. From Figure 2 it can be seen that the 

first stage of developing a web-based learning video is to determine the courses in 
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the Statistics Study Program that need to be provided with enrichment material 

(supplements) in the form of videos. This identification is based on consideration 

of the difficulty of the material and information from students. A total of 30 students 

were used as samples to provide information on any material in this first stage that 

needed to be enriched to better understand the content of the material. The list of 

names of courses and materials developed in this study can be seen in Table 1. 

 
Figure 2. Stages of Website-Based Learning Video Development 

 

The next stage is determining the design of the learning video. The steps are 

taken in making this design include material design and display design on the 

learning video that will be displayed. the supplementary material format 

(enrichment), the designs that are highlighted are: (1) the basic concepts of the 

material including definitions, axioms, and theorems, and (2) examples of their 

application in problems or cases that often occur in everyday life. Meanwhile, in 

practical materials (especially for data analysis and programming, in this case, the 

R program), the designs that are highlighted are: (1) how to use the application, (2) 

demonstration of the stages of using data analysis including the syntax used, (3) 

demonstration of the results of the use of syntax, and (4) interpretation of the output 

generated by the program. 
Table 1. List of Sample Course Names for Development of Statistics Learning Videos 

No Subject Supplementary Material 

1 Introduction to 

Mathematical 

Statistics 1 

(SATS4410) 

1 Parameter Estimation Using Moment Method 

(Continuous) 1 Parameter 

2 

Parameter Estimation Using Moment Method 

(Continuous) 2 Parameters 

3 Parameter Estimation with Likelihood (Discrete) 

4 Parameter Estimation with Likelihood (Continuous) 
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Table 1. List of Sample Course Names for Development of Statistics Learning Videos 

(continued) 

No Subject Supplementary Material 

2 Introduction to 

Mathematical 

Statistics 2 

(SATS4420) 

1 

 

Parameter Estimation with Exponential (Discrete) 

Family 

2 

Parameter Estimation with Exponential Family 

(Continuous) 

3 Transformation Function 

3 Statistical Method 

1 (SATS4121) 

1 Descriptive Statistics 

2 Inferential Statistics 

3 Normal Distribution 

4 t distribution 

4 Statistical Method 

2 (SATS4211) 

1 One Way ANOVA 

2 Two Way ANOVA 

3 Multiple Regression 

5 Introduction to 

Probability 

(SATS4221) 

1 Basic Concepts of Opportunity 

2 Probability Mass Function 

3 Opportunity Concentration Function 

4 Marginal Function 

5 Joint Chance Function 

6 Statistical Data 

Analysis 

(SATS4212) 

1 Explanation of Centering Size Summary 

2 Spread Size Explanation 

3 Size Decile, Percentile, Quartile 

7 Computer 1 

(SATS4111) 

1 R Language Introduction 

2 Data Input 

3 Graphing With R 

4 Data Structure 

5 Determination of normal value with R 

6 Simple Data Analysis 

8 Computer 2 

(SATS4223) 

1 Data Center Size 

2 Data Spread Size 

3 Application of finding the area of the normal curve 

4 Data Regression and Interpretation 

5 Data Correlation and Interpretation 

 

 

RESULTS & DISCUSSION 
 

RESULTS 

 

The development of web-based learning videos begins with determining the 

courses in the Statistics Study Program that need to be provided with enrichment 

materials (supplements). This identification is based on consideration of the 

difficulty of the material and information from students. Based on the results of 

student assessments conducted through surveys, information was obtained that 

supporting media such as (1) bumpers (intro), (2) thumbnails, (3) presenter 

introductions, (4) learning materials, and (5) outros made a significant contribution. 

to start the video presented. To find out how good and useful the learning videos 

designed for website-based data analysis practices/practices in the Statistics Study 
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Program are, a survey of students and material reviewers was conducted. The video 

assessment of the Statistics Study Program is given to 30 active students who have 

taken several statistics courses. The students who were given the survey were active 

students who registered from 2015 to 2019. The following are student responses to 

the Statistics learning video. 
Table 2. Student Assessment of Statistics Learning Videos 

No. Learning Video Component 
Student Assessment 

Poorly Good Very Good 

1.  Intro/Bumper 0.0 28.6 71.4 

2.  Presenter Introduction 0.0 39.3 60.7 

3.  Image Clarity/Sharpness 3.6 32.1 64.3 

4.  Property/Settings suitability 3.6 53.6 42.9 

5.  Illustration Compatibility 3.6 46.4 50.0 

6.  Captions/Graphics/Animation 7.1 46.4 46.4 

7.  Presenter Character 3.6 35.7 60.7 

8.  Voice Clarity 3.6 39.3 57.1 

9.  Speech Speed 3.6 46.4 50.0 

10.  Speech Intonation 7.1 35.7 57.1 

11.  Articulation 3.6 39.3 57.1 

12.  Material Illustration 7.1 50.0 42.9 

13.  Duration of Material Exposure 14.3 39.3 46.4 

 

Table 2 shows that in the instructional video design developed in stage 1, 

what students considered "very good" were: intro/bumper, sharpness of the image, 

introduction of the presenter, the character of the presenter, clarity of voice, 

articulation, and suitability of the illustration material. The percentage of 

assessments ranged from 50% to 71%. Meanwhile, the highest category of "good" 

ratings are material illustration, property suitability, duration of material 

presentation, animation, and speed in speaking. The percentage of assessments 

ranged from 48% to 50%.  In detail, student assessments in these two 

categorizations can be seen in Figure 3. 

 
Figure 3. Pyramid Graph of Student Assessment Comparison 
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However, there are different assessments regarding the duration of material 

delivery by students. The average delivery of material in the 21 videos developed 

is 9 minutes to 30 minutes. Students think that the time for delivering the material 

is lacking. According to material experts, the delivery of material that is 30 minutes 

long is too long. The average duration of material delivery suggested by material 

experts ranges from 6-10 minutes or a maximum of 15 minutes. This is done so that 

students are not bored and bored. 

The material learning expert’s assessment of the video design developed is 

presented in Table 3. From Table 3 it can be seen that according to the material 

learning experts, the accuracy in conveying the content of the material/substance 

delivered is very good (83%) and can help students understand statistical material. 

Likewise, the content of the material, the illustrations provided, and the suitability 

of the illustrations with the material presented was rated as good (50%) and very 

good (50%). The component that material learning experts feel is lacking is the 

duration of the video presentation. Experts argue that 30 minutes is too long for a 

single video view. For this reason, the duration of delivering material through video 

needs to be reviewed again. According to (Hattie & Yates, 2013) the duration of 

delivering material through the video should be between 6 (six) to 10 (ten) minutes. 

However, the possible duration of the video presentation depends on the material 

provided. It is necessary to conduct further studies by providing surveys to students 

and material learning experts according to categories based on the level of difficulty 

of the material. 

Table 3 shows the components of the learning video that were assessed and 

inputted by material learning experts. From Table 3, it can be seen that generally 

related to the substance and illustrations as well as the accuracy of the explanations 

of the presenters' illustrations in explaining the material were considered good and 

very good by material learning experts. However, there are some that are considered 

to be lacking, namely: the clarity of the speaker's voice, the duration of the 

exposure, and the animation. 
Table 3. Material Expert Assessment of Statistics Learning Video 

No Learning Video Component 
Material Reviewer 

Poorly Good Very Good 
1 Intro/Bumper 0 100 0 
2 Presenter Introduction 0 33.3 66.7 

3 Property/Setting compatibility 0 83.3 16.7 

4 Content/Substance 0 16.7 83.3 

5 
Accuracy of Explanation of 

Material/Substance 
0 66.7 33.3 

6 Illustration Material 0 50 50 

7 
Compatibility of Illustration 

Material 
0 50 50 

8 
Explanation of Material/Substance 

Illustration 
0 83.3 16.7 

9 
Accuracy of Explanation of 

Material/Substance Illustration 
0 66.7 33.3 

10 Voice Clarity 50 50 0 

11 Image Clarity/Sharpness 0 0 100 

12 Captions/Graphics/Animation 16.7 83.3 0 



Ratnaningsih, et.al. / Jurnal Teknologi Pendidikan 24 (2), 271-282 

- 279 - 

 

Table 3. Material Expert Assessment of Statistics Learning Video (continued) 

No Learning Video Component 
Material Reviewer 

Poorly Good Very Good 
13 Speech Speed 0 83.3 16.7 

14 Speech Intonation 0 100 0 

15 Articulation 0 83.3 16.7 

16 Character Presenter 0 100 0 

17 Duration of Material Exposure 50 0 50 

18 Outro/Cover 16.7 83.3 0 

19 Usefulness of Material/Substance 0 0 100 

 

The duration of the video exposure is considered too long. The advice of 

material learning experts is that the video duration is between 6 to 10 minutes or a 

maximum of 15 minutes. Exposure that is too long is assumed to make students 

bored and lack concentration. In addition, it is hoped that in explaining using 

animations that are easier to understand, for example by using a ballpoint or 

explaining like on a blackboard. There is a material whose explanation has been 

using ballpoints, namely in the material for estimating parameters with the 

maximum likelihood and moment method (maximum likelihood estimation). 

The assessments of students and material experts in several video components 

that are considered to have "good" and "very good" categories are presented in 

Figure 4 and Figure 5.  Figure 4 shows that there is a difference in assessment 

between students and material experts in terms of the duration of material 

presentation. Students expect a longer video duration. However, material experts 

think that too long a time will make students bored and lose concentration. This will 

be explored further and adjusted to the weight or level of difficulty of the existing 

material. Thus, a study will be carried out in the second year by taking into account 

the characteristics of the level of difficulty of the material, so that the time required 

and the material delivered are in line with expectations and easy to understand. 

 
Figure 4. Pyramid Graph of "Good" Category Assessment Comparison between Students 

and Material Learning Experts 
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Another thing to consider further is animation and sound clarity. Some of the 

students requested that the explanations in the videos use animations such as 

ballpoint pens or other media that can clarify students' understanding of the 

material. For sound clarity, there is a high probability of interference when 

recording. It is recommended that presenters use a headset or record in a soundproof 

area. In the future, videos will be made clearer and clearer, so that they can be heard 

by students and easy to understand. 

Some things that according to students related to the development of learning 

videos for statistical data analysis practicum models are: the learning videos 

designed in this study need to be continued by increasing sample questions, an 

innovation that must be improved by UT, the duration of the video exposure plus a 

lot of discussion of sample questions in the application of statistics, some lecture 

materials are delivered via video conference, directly between tutors and students, 

the learning videos developed are very helpful for students and it is hoped that every 

statistics course has a video like this, so students can learn it anytime and anywhere, 

learning videos are used as media in youtube to help students learn. 

 
Figure 5. Pyramid Graph of "Excellent" Category Assessment Comparison Between 

Students and Material Experts 

 
 

CONCLUSION 

 

The design of the learning videos developed is adequate and very helpful for 

student learning. The components in a learning video that are needed are: 

into/bumper, thumbnail, introduction, video material, and cover/outro which are 

very significant to motivate student learning. Into and outro components need to be 

present in every video to emphasize the material that has been explained as well as 
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material that will be continued in the next session. The duration of video delivery 

is adjusted to the category or characteristic of the difficulty level of the course. 

Students want material accompanied by more varied examples of questions 

to facilitate understanding of the material presented. Explanations using visual aids 

such as a mouse pen are easier to understand in explaining the concept of solving 

problems or cases in Statistics. Meanwhile, in the data analysis practicum material 

using R, it is better to explain using a mouse pen and the presenter directly writes 

the R script in the editor window. 

The development of Statistics learning videos is very much needed by 

students to understand Statistics material. Through video learning, students can 

learn it anytime and anywhere. Students expect UT to further optimize the youtube-

based learning videos that they have been using to learn from outside UT so that 

students can learn and make maximum use of this online material. 
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