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Abstract

This research aimed to (1) design and develop an online learning analytics system, (2) evaluate the
efficiency and satisfaction of the online learning analytics system, and (3) assess the innovation quality of the
online learning analytics system. The researcher applied the System Development Life Cycle (SDLC) approach to
develop the online learning analytics system. The sample group consisted of 34 faculty members and administrators
from the University of Phayao who utilized the UP e-Learning system, selected through purposive sampling to
collect system requirements data. The research instruments included (1) the online learning analytics system,
(2) an evaluation form for system efficiency assessment, (3) an evaluation form for system usage satisfaction
assessment, and (4) an evaluation form for innovation quality assessment of the online learning analytics system.
Statistical analyses employed percentage, mean, and standard deviation.

The research findings revealed: (1) The results of designing and developing the online learning analytics
system showed that users had the highest requirement for login frequency data with an 10C value of 1.0, and
content view data also had the highest requirement with an 10C value of 1.0. (2) The results of evaluating efficiency
and satisfaction of the online learning analytics system showed that system efficiency was at the highest level
(x=4.63, S$.D.=0.27), administrator satisfaction was at the highest level (x=4.53, $.D.=0.19), and faculty
satisfaction was at the highest level (x=4.65, $.D.=0.47). (3) The results of innovation quality assessment of
the online learning analytics system at the University of Phayao indicated high quality, appropriateness, and

practical applicability (I0C=0.97).
Keywords:  Online learning, Online learning analytics system
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Results
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Table 1 shows general information of the respondents.

Position Frequency (N) Percentage (%)

Instructors 31 91.17

Executives 3 8.82
Total 34 100

911 Table 1 wudn feauuuuaauns wanensddmau 31au Andudesar 9117 wazndufudnis

31349 3 Au Anlluetas 8.82

Table 2 Index of Item-0Objective Congruence (I0C) for Needed Statistical Data in Online Learning Management

Online Learning Statistical Data Item 10C I0C Consistency
(Instructors)  (Executives) Judgment

1. Number of available courses 0.74 1.00 Consistent

2. Number of logins 1.00 1.00 Consistent

3. Number of content views 1.00 1.00 Consistent

4. Number of video lesson views 1.00 0.67 Consistent

5. Time of online access 1.00 1.00 Consistent

6. Usage frequency per test item 0.32 0.67 Inconsistent(Instructors)

Consistent (Executives)

7. Number of downloads for course materials 0.90 0.67 Consistent
8. Number of successful assignment submissions 1.00 0.67 Consistent
9. Number of students completing the course 0.65 1.00 Consistent

10. System access by device type 0.87 1.00 Consistent
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Figure 2 shows a conceptual diagram of the online learning analysis system's workflow and teacher rights
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Figure 3 shows the Flow Chart of the work process under the teacher's rights
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Figure 4 shows the Moodle Plugin Integration Architecture installation process.
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Figure 5 Screen in the Completion Progress Plugin section - Tracking student progress
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Figure 6 shows the operation of the Access Graph system and

the Assignment submissions Report system in the UP e-Learning system
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OLD WORK PROCESSES

The report on the statistical results of the UP e-Learning system usage for the
academic semester.
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Figure 7 shows the original workflow for submitting a report to management.
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Figure 8 New workflow concept map for submitting UP e-Learning service reports to executives
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TunsfnensruninssinsGeneeulaiamsuguamns §idalidnfiunisinsziszundon Context
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Figure 9 shows the Context Diagram (Level 0) of the system in the management section.
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Figure 10 shows the database design and relationships between different types of data in Microsoft Power Bl
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Power Bi Data Integration Architecture
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Figure 11 Managing data in Microsoft Power Bl (Power Bi Data Integration Architecture)

————Dashboard Design

in the management section
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Table 3 Expert Evaluation of System Performance.
EVALUATION CRITERIA FOR SYSTEM PERFORMANCE X S.D. EFFICIENCY LEVEL
1 Data security 5.00 0.00 Very High
2 Data Correctness 4.89 0.19 Very High
3 Function Requirement 4.50 0.58 Very High
4 Usability Test 4.44 0.29 High
5 Performance Test 4.33 0.29 High
Total 4.63 0.27 Very High

@)

910 Table 3 wudn sxsuUsEAVENMasssruLeg Iusziunniige (x = 4.63, SD. = 0.27) Wausmdw

Y
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UszRnBAnandige (x = 5.00, S.D. = 0.00) 38NN AB ATWNNTINMIFAINATNT (Correctness) B Tnazeiy
HINTIgR (x = 4.89, SD. = 0.19) uarseNINRANRALTiDLgA Ap AUseRnBnm (Performance Test) B TszsiL

141N (X = 4.33, S.D. = 0.29)
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Table 6 Executives' Satisfaction with the Online Learning Analytics System

No. Aspect / Dimension X S.D. Satisfaction Level
1 Data Storage and Security 4.84 0.41 Very High
2 Data Analysis 4.67 0.00 Very High
3 Data Source 4.67 0.00 Very High
4 Data Presentation and Design 4.56 0.30 Very High
5 Utilization of Analysis Results 4.47 0.27 Very High
6  Characteristics of Data for Analysis in UP e- 4.20 0.21 High
Learning

Overall 4.56 0.19 Very High
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910 Table 6 Wudn ArnRanelaaasfiEnsfifidesszun AnszinisBeauesulad Tunmwean vis 6 Fw
wugn eglusziy mnfige (x = 456, S.D =0.19) Wausnifiwlsafuudazdinumudn s1ensiifiAedagegn Ae
Aunsfiusnenieyauararulasadanis e fsvduaauonelasnniiga (x = 4.84, S.D =0.41) 3898941
Ae Faunstmsnziiiayauasdmunasiinneesdeya agluszdufionalannniign (x = 4.67, S.D =0.00) uaz

ldld ! dl v A v o/ -4 ldl ° a I3 = . v
TensfifAeieinggn fie fudnuoesdeyaiiiiresinmsGaweenlaibezun UP e-Leaming agtu
FZAUNN (x = 4.20, S.D =0.20)

2.2.2 wuudszifiuannitenaterasanansd nansimssifeys S

Table 7 Instructors Satisfaction with the Online Learning Analytics System

No. Items X S.D. Satisfaction Level
1 Design and Data Presentation 4.85 0.39 Very High
2 Utilization of Analysis Results 4.73 0.39 Very High
3 Data Analysis 4.68 0.47 Very High
4 Nature of Data for Analysis in the UP e-Learning System 4.61 0.50 Very High
5 Data Storage and Security 4.60 0.50 Very High
6 Data Sources 4.42 0.54 High
Overall 4.65 0.47 Very High

571 Table 7 WudrAHRINe e pAgsINaIa1a1as AfAasuUdiATIeinigi3euneanlql
6 A% ﬂgffuizﬁumﬂﬁqm (x = 4.65, S.D =0.47) uar319N1TNTANRRYGIFA AB AIUN1TODNUULUAE
maauedays szduawanalanniig (x = 4.85, S.D =0.39) speasnAe AunslEnanisinesidoya

seuRrsRawelarnTiga(x = 4.73, SD =0.39)

Table 8 Detailed Analysis of Instructors Satisfaction with the Online Learning Analytics System

1. Nature of Data for Analysis X S.D. Satisfaction Level
1.1 Frequency of downloading course materials 4.87 0.36 Very High
1.2 Login frequency 484  0.39 Very High
1.3 Frequency of test attempts and score access 4.77 0.43 Very High
1.4 Time patterns of online access 4.65 0.48 Very High
1.5 Number of successful assignment submissions 465 0.48 Very High
1.6 System access logs from various devices 4.61 0.49 Very High
1.7 Frequency of course content views 458 049 Very High
1.8 Frequency of lecture video views 458  0.49 Very High
1.9 Number of students who completed the course 439  0.49 High
1.10  Number of courses offered 4.16 0.86 High

Overall for Section 1 4.61 0.50 Very High
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2. Data Sources

2.1 Learning activities logged in the UP e-Learning database 435 0.48 High
2.2 UP e-Learning System usage data from Google Analytics 4.29 0.66 High
Overall for Section 2 4.32 0.57 High

3. Data Storage and Security

3.1 Role-based access control preventing unauthorized access 4.90 0.33 Very High
3.2 Data is securely stored within the UP e-Learning database 429 0.66 High
Overall for Section 3 4.60 0.49 Very High

4. Data Analysis

4.1 Use of graphs for data comparison and trend analysis 468 047 Very High

4.2 Data grouping by time periods (e.g., month, year) 468 047 Very High

4.3 Calculation of descriptive statistics (e.g., sum, mean, 468 047 Very High
percentage)

4.4 Effectiveness of the online learning data analysis 4.68  0.47 Very High

Overall for Section 4 4.68  0.47 Very High

5. Design and Data Presentation

5.1 Single-screen data summary and status display (Dashboard) 4.90 0.33 Very High
5.2 Aesthetics of data display (e.q., use of color, data visualization ~ 4.90 0.33 Very High
graphics)
5.3 Clarity and readability of tables and text 4.90 0.33 Very High
5.4 Usability on smartphones and tablets 4.84 0.39 Very High
5.5  Graphs are aesthetically pleasing, easy to interpret, and 4.82 0.40 Very High
appropriate for the data type.
5.6  System responsiveness in displaying analysis results. 4.74 0.45 Very High
Overall for Section 5  4.85 0.37 Very High

6. Utilization of Analysis Results

6.1  Enables instructors to improve student learning outcomes and 4.94 0.29 Very High

the quality of online course materials.

6.2  Enadbles instructors to forecast trends for planning online 4.87 0.36 Very High
instruction.
6.3  Enables administrators to use analysis data to improve and 4.81 0.41 Very High

support the university's online learning services.
6.4  Enadbles instructors to observe and understand student online 4.74 0.45 Very High

learning behaviors.
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6.5 Enadbles management to use analysis data for decision- 4.29 0.46 High
making and forecasting trends to improve online learning

policies.

Overall for Section 6 4.73 0.39 Very High

911 Table 8 Wu3n 81aal(instructors) ipanianalasiensinszideyang usviusnniign (< = 4.68,
SD. = 047) lnganwzluginnasnisinsuBeudieudeyaiaguualiin msdangudayanugossan uaz
NIATINEGRA o Bedoulfazwsuadewinty 4.68 Azuwns dmsunstinanisinsideya anaad i

o v o

mmm‘hﬁiymmmd@@ﬂuquﬂ%afuﬂqﬁL?ﬁﬂmimmfwﬁmﬂmﬁﬂﬁxﬂﬂum‘iﬂﬂumﬂﬁqm (x = 4.87, SD. = 0.36)
sevasnAndayadaueislinaiinden (< = 484, SD. = 0.39)
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MIUFAINATENEDHA WAZNIURAINARNTN FaAmufisnadne zmn Faeu Sedaulinzuiaewindy 4.90
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apnannlmIlATuszAumn (< = 4.29, SD. = 0.46)
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fATTR By iTamqdiuan 3 vinu e1nnneuenam AN danzienia aasiRideamyfiunisg
Fannsdenniasanaaulaiissiugandnuniifilsraunisoilitiosndn 5 T vinniedsuds Ussfinnsuanii
tsznaudios 3 dmlFud 1) dunszuauniaiann 2) dudamn 3) fmmslion dufussfugoniminngas
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10C) AansgndERaifiavn (Content validity) Tneansainifiusnedie (Table 9) Hgmanaduaniisid (Rovineli and

Hambleton, 1977)
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LA 1. #mAnanifidn 10C faus 0.50-1.00 FHRounn wsnzan(Appropriate) M

2. #mAnandiian 10C sinngn 0.50 daesuuqe Saldlla

Table 9 Index of Item-Objective Congruence (I0C) for the Instrument

Item Description Experts IOC Value Interpretation

1 2 3
Development Process Aspect : Refers to the research methodology for designing,
developing, and studying the process to improve the efficiency and effectiveness of the

original workflow.

1. Clarity of the research problem and its alignment with the 1 1 1 1.0 Appropriate
research objectives and expected benefits.

2. Appropriateness of the concepts, theories, and literature 1 1 1 1.0 Appropriate
synthesis for the system development process.

3. The conceptual framework is appropriate, aligns with the 1 1 1.0 Appropriate
target audience's needs, and allows for the measurement of

those needs.

4. Appropriateness of the research methodology and target 1 1 1 1.0 Appropriate

group selection.

5. Appropriateness of the research instrument. 1 1 1 1.0 Appropriate
6. Appropriateness of the data analysis method. 1 1 1 1.0 Appropriate
7. Clarity and appropriateness of the workflow synthesis and 1 1 1 1.0 Appropriate

new process creation for the system design.

Content Aspect : Refers to the system's components and the clarity, comprehensibility,

and responsiveness of the presented learning analytics data to user needs.

1. The data types used for analysis are appropriate and align 1 1 1 1.0 Appropriate
with the synthesis of relevant research and user requirement

specifications.

2. The data presentation, including trend graphs and 1 1 1 1.0 Appropriate
comparative tables, is appropriate, clear, and easily

comprehensible with explicit descriptions.

3. Users can appropriately interact with the data visualizations 1 1 1 1.0 Appropriate
(Interactive Dashboard) through clicking, selecting, or filtering

to explore further details.

4. The presented analysis is beneficial, provides high-quality 1 1 1 1.0 Appropriate
information, and fosters an understanding of online teaching

and learning behaviors at the University of Phayao.
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Item Description

Experts

1

2

3

I0C Value

Interpretation

Usability: Users can learn and operate the system easily, efficiently, and without

complexity. The system is secure, accessible, and provides overall user satisfaction.

1. The design of the online learning analytics system for the 1 1 1 1.0 Appropriate
University of Phayao is suitable for practical implementation.
2. The development of the online learning analytics system for 1 1 1 1.0 Appropriate
the University of Phayao is suitable for practical
implementation.
3. The usability study of the online learning analytics system 1 1 1 1.0 Appropriate
for the University of Phayao is suitable for practical
implementation.
4. The analytical data is suitable for enhancing the quality of 0 1 1 0.67 Appropriate
online instructional media.
5. The system's analytical results can be suitably applied to 1 1 1 1.0 Appropriate
improve online teaching and learning management plans.
6. The development tools used for the system are appropriate, 1 1 1 1.0 Appropriate
cost-effective, economical, and practical.
7. The analytical data is suitable for informing administrative 0 1 1 0.67 Appropriate
management, planning, and policy—making for online education
at the university.
8. The system is user-friendly, efficient, and uncomplicated, 1 1 1 1.0 Appropriate
appropriately meeting user requirements.
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Table 10 Expert Evaluation of the Innovation Level of the Online Learning Analytics System at the University of

Phayao

Indicator of Innovation Level Experts

Expert 1 Expert2 Expert3

Level 1 The online learning analytics system is a product of

incremental improvement, involving partial process

enhancements that lead to effective performance.

Level 2 The online learning analytics system is a product of / / /
substantial improvement, involving the development of
new processes that lead to effective performance.

Level 3 The online learning analytics system constitutes a

breakthrough innovation or a novel body of knowledge

that has not previously existed.
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