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ABSTRACT

Feedback is one of the most important factors in predicting,
Received: 31 July 2024 promoting, and improving the learning process, and its effective presentation, especially in
Reviewed: 09 September 2024 virtual education management systems, requires the use of precise scientific and practical
Revised: 18 October 2024 solutions. Feedback in virtual environments not only affects students’ learning, but also can
Accepted: 12 January 2025 increase the level of motivation, interaction, and self-regulation of the learners. However,

challenges such as learners' inattention to feedback, lack of emotional and educational
interactions, and lack of personalization of feedback have reduced its effectiveness in e-

KEYWORDS: learning systems. Therefore, the present study aimed to identify and examine effective
Virtual Learning feedback solutions in virtual education management systems.

Virtual Learning Management M This research is applied in terms of purpose and qualitative in terms of
System Educational Feedback methodology with a thematic analysis approach. The data collection tool was a semi-

structured interview, and the framework of interview questions was developed based on an
initial conceptual model, which was extracted based on theoretical foundations. The data

* Corresponding author were organized and analyzed in three stages (basic themes, organizing themes, and
& Es.jafari@sbu.ac.ir overarching themes) using MaxQDA software. After extracting the concepts, they were
@ (+98912)7055909 classified into components and categories.The population of the present study consisted of

all experts in the fields of information technology management and e-learning. The research
sample consisted of 10 of these experts who were selected based on a purposive and
criterion-based sampling method. The inclusion criteria for sampling included education in
related fields (such as information technology management and information technology
engineering) and practical experience in designing and working with virtual education
management systems. The interviews continued until theoretical saturation was reached;
This means that after interviewing 10 people, no new codes were identified compared to
previous interviews. This point was considered as the theoretical saturation point, which
indicates the adequacy of sample diversity. In order to validate the findings, the member
check method and Cohen's Kappa index were used. Two interviews were randomly selected
and the coded concepts were presented to the participants for confirmation. Also, the level
of agreement between the two coders was calculated based on Cohen's Kappa index, which
was 0.78, indicating high coding validity.

The research findings showed that effective feedback solutions in virtual learning
management systems were classified into 52 subcomponents, 11 components, and 3 main
categories. These categories included educational, implementation, and technical solutions,
each of which played an important role in improving the quality of feedback in e-learning.
Technical solutions included such concepts as visualizing feedback, diversifying assessment
technologies, using diverse feedback sources, automating the feedback process, and utilizing
natural language processing tools that help optimize the quality of feedback in virtual learning
environments. Educational solutions emphasized feedback management, providing
personalized feedback, diversifying assessment methods, and optimizing resource and
content management to increase learner engagement and understanding of the feedback
received. Also, implementation solutions included using continuous data to improve feedback
processes, analyzing feedback accurately, and tracking feedback provided to learners, which
played an important role in increasing the effectiveness of educational feedback.
(T In addition to the educational field, those involved in virtual learning
management systems should use a variety of solutions in the technical and administrative
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dimensions to provide effective feedback. In the educational field, personalizing feedback and
using modern assessment methods are essential; in the technical field, utilizing new
technologies, artificial intelligence, and automating feedback is important; and in the
administrative field, continuous data analysis and feedback tracking should be considered.
Therefore, a one-dimensional approach to feedback is not efficient, and to achieve the
desired effectiveness, all these dimensions must be considered simultaneously.
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Figure 2: Sample paragraph analyzed to identify open codes

[
2ylel g

| Igladaps
4l sp

5 5lal yas

Bt g
7 olas gns
Byt yui

9 plad gas

D [0 [0 (D) [0 (i) (D) D) [ i)

10 slas sas

ulf).& UL.A R @L..;L...; Lgl.m.\f ﬂ,S‘).: Y JS....:
Figure 2: Density of identified codes among experts
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Table 2: Research findings (categories, components, subcomponents and their definitions)
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Create tools for instructors to provide feedback to students, which can Coach feedback management
include grading and written comments. Create a management system to
manage and monitor feedback. 3,955k o o
Feedback
management
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Providing evaluation results and feedback to administrators and parents administrators and parents
so that decisions related to student teaching and learning can be made.
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can be used as a tool to measure abilities and progress. 2 ﬁ
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Gamification elements can be integrated into assessments to make them

engaging and interactive. These assessments often provide immediate
feedback and encourage students to learn.
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In this model, the focus is on the quality of feedback, not just grades or 2D 8 g 2 ‘5
scores. It emphasizes the importance of constructive and meaningful & ..%’j N g
feedback that supports learning. o ;3 é
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This idea emphasizes that assessment is an integral part of the learning _:l 9 § 2 \'% §
process itself. Students actively participate in the assessment process and 9 < k}) a

use it to monitor their progress and make improvements.
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Assessment is very important as a tool for learning and self-development.
It includes activities such as self-assessment, goal setting, and feedback

that help students take ownership of their learning.

SS9k lp b))
Assessment for learning
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Assessment is very important as a tool for learning and self-development. a9 ﬁ 5
It includes activities such as self-assessment, goal setting, and feedback = 5 g
that help students take ownership of their learning. %% &
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We know that summative assessment is usually done at the end of a \Qj r_‘%
course or a specific learning unit. It assesses overall learning outcomes g
and measures what students have learned. In online learning, this can 3

include final exams, project submissions, or comprehensive assignments.
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Formative assessment is an ongoing process in which educators collect
data about student learning to make instructional decisions. This includes
providing feedback to help students improve throughout the learning

process. In an online LMS, formative assessments can include quizzes,
surveys, discussion boards, and self-assessments.
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Comparative analysis can also be helpful. Comparative analysis refers to
comparing performance data across courses, instructors, or time periods
to identify areas for improvement. Surveys and feedback for instructors

Collect feedback on teaching methods and instructor effectiveness to
help improve the quality of instruction.
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Comparative Analysis Method
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If training is competency-based, assessments are designed to measure 3 §
competencies with specific skills. In an online LMS, this can often be used k) %
to assess and verify mastery of skills or knowledge areas. ©
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Regarding the ability to evaluate and measure through content, we can _éf ]i 3 ED 'g
use the content engagement metrics method. 9 = w g
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Tracking and evaluating students' learning trajectory to understand their ) o | § b_,|)_.,|
progress can occur across courses and modules, identifying any 1 c ) 2 Exe::ut"ive
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The collected data can be used to predict students' future progress and
provide relevant guidance.
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An LMS can track students' interactions with educational resources and % g E § g
their progress so that teachers can provide appropriate feedback. EN g
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To measure performance, techniques such as tests and exams can be
used to assess students' knowledge and skills, and progress tracking
systems can be used to monitor student progress in educational courses.
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Analysis of assessment results can be used to identify areas for Y g o«
improvement, and learning analytics can be used by analyzing data 3 ES
©
collected in the LMS. ® £
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We can use it very well to assess student knowledge and skills, obtain l § g
feedback, and track course completion and progress by monitoring a} ';
student progress in a course, including tracking completed assignments, ,’ g
completed modules, and time spent. 3 8
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We can connect our LMS with social media platforms to gather insights - ﬁ) u\!) 'g 52
and feedback from student discussions and interactions on social 4\ 4 s 5 ®©
channels. [ 9 E =
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As you know, one of the most important and widely used tools for N a %
measuring and evaluating feedback is Business Intelligence (BI). 9 =
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To measure the performance of servers and the network, it is essential to B T‘E g g il E § ©
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monitor their performance to ensure optimal performance. %‘ \3 =7 a > =
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Performance measurement can be done using testing and exam

techniques to assess students' knowledge and skills, and progress
tracking systems can be used to monitor student progress in educational

courses.
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Progress Tracking Systems
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Gather students' opinions on the feedback process. Ask them to make
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Collecting
student data

suggestions on how to improve it.
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Surveys of students and instructors can help create a picture of the
classroom so that we can properly assess the quality of education.

Classroom
Imaging
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By providing prompt feedback on assignments and assessments, we can
create feedback loops. Timely feedback helps students improve.
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Feedback Loops
Using continuous data
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Iterative feedback is a good model that emphasizes rapid and frequent
cycles of feedback and revision. It can greatly help to improve feedback.

In an online LMS, this approach involves continuous updating of course
content and assessments based on feedback and student performance.
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Rapid Iterative Feedback
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Through these forms, students can evaluate the performance of
instructors and share their opinions about the instructor's presentation.
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We can identify needs through dialogue and discussion. a
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Quizzes

One way to measure students' knowledge and skills in the LMS is to

Using Tests and ~ Conversa

create tests and questionnaires.
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Evaluation in online discussion forums to get feedback on individual 8 v
results 9

Online
Discussion
Forums
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To answer student questions and gather feedback, chatbots or Al
assistants can be implemented in the educational environment. These Al

systems can track and analyze user interactions to identify common
issues and areas for improvement.
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Interactive feedback
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To assess the effectiveness of your video presentations, analyze video

engagement metrics, such as watch time and bounce rate. Tools like
YouTube Analytics or specialized video platforms can provide these

insights.
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Videos and Multimedia
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Create interactive videos and multimedia content to engage users more
and provide feedback on the content.
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Creating sections for questions and answers in the educational system

allows users to ask their questions and receive direct feedback from
professors and fellow students.
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Question and Answer
Systems
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Integrate various digital tools and platforms for assessment and 3 j % ] =
feedback. These tools could include online survey tools, plagiarism _-_'f: : § %D
detection software, and learning analytics dashboards. K} -
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Provide constructive feedback with effective technology: Feedback :'ﬂ': § § }) —g
should be constructive and defining so that students can learn from it 4 = ! CE
and improve. Feedback should be specific and actionable. 9 ) §
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Peer and self-assessment Encourage students to assess the work of their _,%‘ § § ;{? “E
peers, providing self-assessment tools for students to reflect on their own _32 o ﬁ Y g
progress and performance. Y a
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Using tests and quizzes is one of the effective ways to assess student EN ﬁ E
performance and provide feedback to them. These tools can take a ‘fi S
variety of forms, including multiple-choice tests, practical exercises, and ) g
operational projects that help assess student knowledge and skills. =]
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Integrate various digital tools and platforms for assessment and 9 %
feedback. These tools could include online survey tools, plagiarism o £
detection software, and learning analytics dashboards. 9 E
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Make sure your LMS is responsive and accessible on different mobile

devices. Conduct usability testing to evaluate the mobile learning
experience.
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Testing
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Diversify feedback sources
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Tools like Jenkins and Travis Cl for running tests and continuous delivery
(C1/CD) can help improve technical quality.
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Tools like Jenkins and Travis Cl for running tests and continuous delivery
(C1/CD) can help improve technical quality.
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By integrating analytics tools, data collected from the LMS is combined
with data from other sources, providing deeper insights into the learning

process. This can be done with external analytics tools such as Google
Analytics.

Integration with third-party
analytics tools

WS oolaul o Slas ws ) (0> alaxe b ol 5l g5 (5 less jo S
@ STy ) (B e (2l b Gl 4 Slegil & j90a sl

If you use cloud or automated performance monitoring environments in
your architecture, you can automatically scale up or down technical
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Configuring Automated
Performance Monitoring
Systems

resources in response to system needs.
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Setting up monitoring and alerting systems like Nagios or Zabbix will help

Monitoring and

P)
Alerting Systems
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you detect technical issues immediately and take corrective action.
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Feedback automation
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Implementing web-based ticket support systems is a very effective tool

for collecting user feedback and problems. Many systems and
applications are used to evaluate feedback, which can be used by

Ticket and Support Systems
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assigning officials to follow up and respond to tickets.

9 acbosly crusi b 9 0,5 oolatul g oo 1) dos sy g laasbiosls
sl olls o Juls 5l il ansls 8o (5,503l o las aylbg
6 obgzadls
Syllabuses and practical tasks can be used and by determining the

glossaries and practical tasks, it was an accurate measurement of
knowledge and students.
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WordNet can be used as a knowledge source for measuring and
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Measuring and evaluating feedback using
Wordnet

evaluating feedback in online educational systems.
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Using content analysis to provide effective feedback in learning

management systems (LMS) can have a significant impact on the quality
of student learning and faculty teaching performance.
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Using Natural Language Processing (NLP) tools
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Ensure the use of conventional and standard technologies to ensure
compatibility and accessibility for all users.
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Use data visualization tools to transform data into informative charts and —5\ °
graphs that can help identify trends and patterns in student performance. ) é
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Data visualization in learning management systems (LMS) means using T}—‘ to
graphical tools and techniques to display data related to teaching and _:9 2
learning activities to enhance the effectiveness of feedback. _'_.;7 %
2 ®
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Data analysis and performance visualizations can be utilized. Using data f: 22 g
analysis tools to present charts and graphs related to student 3, —; s
performance provides administrators and professors with valuable j\ £
information so that they can create corrective plans and provide 2 %
[

feedback to students.
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Figure 3. Conceptual model of effective feedback solutions in the virtual learning management system
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