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CELCCIEREN e I The outbreak of the COVID-19 pandemic and the sudden

expansion of virtual education have created unprecedented challenges in educational
systems, particularly in the area of effective and accurate assessment. Assessment is a key
element in the learning process that directly impacts the quality of teaching and student
learning. In this context, the decline in learning levels, especially in mathematics, has become
a significant issue in education. This research investigates the impact of implementing a
designed electronic assessment protocol on students' learning in mathematics. The main
research question was whether implementing the electronic assessment protocol can help
improve students' mathematics learning.

This research was experimental-empirical. The experimental group was influenced
by the independent variable (implementation of the electronic education evaluation
protocol), while the control group did not experience this intervention. The dependent
variable was the academic progress of students in mathematics. Confounding factors,
including educational level and type of school (gifted, witness, and regular), were also
considered in the statistical model. The statistical population included all female middle
school students in Golestan Province during the 2020-2021 academic year. A sample of 204
students (experimental group) was selected using multi-stage cluster sampling. To compare
and control, 379 female middle school students (control group) were selected in proportion
to the type of school. In the first stage, the electronic content for the mathematics lesson was
designed and produced by the participating teachers. Additionally, a training workshop was
held for the teachers to educate them on evaluation concepts and to develop an operational
protocol in the virtual learning environment. In the second stage, the protocol was
implemented in both experimental and control groups, and its effectiveness was assessed.
For data analysis, descriptive statistics (mean, variance, etc.) and inferential statistical tests
(analysis of covariance and multivariate and univariate tests) were utilized using SPSS
software version 27.
mme results showed that there was a significant difference in the academic progress
of students in the experimental and control groups after the implementation of the e-learning
evaluation protocol. In other words, the implementation of the protocol led to a significant
increase in the academic progress of the students. Additionally, a significant effect of
educational level on the academic progress of students was observed. The type of school also
has a significant impact on the academic progress of students.

The findings of this research confirmed the effectiveness of the electronic
evaluation protocol in improving students’ mathematics learning. Utilizing evaluation
strategies that align with educational objectives and course content, along with the
implementation of integrated evaluation methods instead of relying on a single approach, can
enhance the credibility of assessments and improve students' academic progress. These
findings offer suggestions for designing and implementing more effective evaluation systems
in electronic education. The execution of the electronic evaluation protocol not only increases
the accuracy and reliability of assessments but also plays a significant role in enhancing the
quality of education by motivating and encouraging students to learn. Integrated evaluation
methods, by providing precise and reliable feedback, can assist teachers in identifying
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students' strengths and weaknesses and adjusting their educational programs based on their
actual needs. Therefore, it is recommended that educational systems adopt electronic and
integrated evaluation methods to improve the learning process and prepare students for
future challenges.
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Table 2: The breakdown of the scores of the activities performed in the entire second semester of the students of the experimental group in order to obtain a

comprehensive score

Weight

Scoring criteria
(percentage)

Tools and Implementation Details

Execution Method

Component

On-time attendance and
discipline — Active student
participation in online
classes and their positive
social behaviors (such as
respecting others'
opinions, active listening,
etc.).

Accuracy, completeness,
timeliness, quality of work

Quantity and quality of
questions and answers,
student participation

Quality of group work,
individual contribution,
group interaction,
accuracy of answers,
understanding of
concepts, active
participation

Accuracy and correctness
of answers

Accuracy and correctness
of answers, absence of
cheating

Accuracy and correctness
of answers, absence of
cheating

100

Tools: Shad platform (attendance section), private messages in the
Shad platform.

Details: Student attendance was initially recorded through the Shad
platform's attendance section. If there were any problems or
student absences, these were recorded and followed up on by the
teacher and teaching assistants using private messages in the Shad
platform to the student or parents.

**Teaching assistant: Active and high-achieving students selected
as class leaders to assist the teacher.

Tools: Shad platform (teacher's or teacher assistant's personal
page), Shad platform's file, Shad platform's file storage space, cloud
storage (e.g., Google Drive).

Details: Students' individual and group assignments were submitted
to the teacher's or teacher assistant's personal page. Shad
platform's file storage space was used to save assignment files and
summaries. If necessary, alternative methods such as sending links
to cloud storage were used. Grades were also recorded in the
electronic gradebook located in the teacher's workspace.

Tools: Shad platform (group chat in class groups with teacher
supervision, live class streaming), private messages in the Shad
platform.

Details: Questions and answers during the lesson were conducted
in two ways: using the Shad platform's group chat feature and live
Q&A (this method allowed for quick and simultaneous interaction
between students and the teacher). In case of technical issues,
private messages in Shad were used to answer questions.

Tools: Shad platform (group chat in class groups with teacher
supervision, teacher's personal page).

Details: Class groups were created in the Shad platform by the
teacher. Students interacted through Shad's group chat to conduct
group projects, online discussions, and answer short questions.
Project results and related files were submitted as a group to the
teacher's personal page on Shad.

Tools: Google Forms, Shad platform.

Details: Creating a quiz in Google Forms, sending the link via the
Shad platform, and providing quick feedback.

Tools: Shad platform (online quizzes, uploading answer sheet files),
live Q&A.

Details: Shad online quizzes, uploading answer sheet files to Shad,
live Q&A to reduce cheating.

Tools: Shad platform (online quizzes), live Q&A.

Details: Shad online quizzes, live Q&A to reduce cheating.

(Comprehensive score)

Contacting and
communicating with
students and parents to
confirm student
attendance in online
learning.

Individual and group
assignments in a fun
environment; summary
writing at the end  of

class.

Q&A during class

Group projects, online
group discussions, short
quizzes during class,
interactive activities on
the Shad platform

Short online quizzes at the
beginning of class as pre-
tests and at the end of
each lesson section

End-of-chapter tests will
be written and
administered through the
Shad platform

Mid-term exams will be
online if the course is

online.

Attendance and
social
considerations

Homework

Activity during
teaching

Group and
continuous
activities

Quiz

Evaluation of
the end of the
book chapter

Final evaluation
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Table 3: Comparison of mean pre-test, post-test, and comprehensive scores in the experimental and control groups for female junior high school students in the
academic year 2019-2020

0995l m

0305

el oyl
Comprehensive score Post-test Pre-test 05;
o bl Glpsl Kl o bl Glpsl il salial Blpsl Sl slaw group
Std. Deviation Mean Std. Deviation Mean Std. Deviation Mean Number
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Chart 1: Comparison of mean pre-test and post-test scores and comprehensive score in the experimental and control groups for female junior high school students in the
academic year 2019-2020
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Table 4: Box's Test of Equality of Covariance Matrices
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Table 5: The modified analysis of variance table for within-case factors and the interaction between them based on the Greenhouse-Geisser test.
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Table 6: Comparison of mean pre-test, post-test, and comprehensive scores in the experimental and control groups based on school type for female junior high school
students in the academic year 2019-2020
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chart 2: Comparison of mean pre-test and post-test scores and comprehensive score in experimental and control groups by school type for female junior high school

students in the academic year 2019-2020
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Table 7: The modified analysis of variance table for within-case factors and the interaction between them based on the Greenhouse-Geisser test.
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Table 8: Comparison of mean pre-test, post-test, and comprehensive scores in the experimental and control groups based on educational level for female junior high
school students in the academic year 2019-2020
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Chart 3: Comparison of mean pre-test and post-test scores and comprehensive score in the experimental and control groups by educational level for female students in
junior high school in the academic year 2019-2020
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Table 9: The modified analysis of variance table for within-case factors and the interaction between them based on the Greenhouse-Geisser test
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