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Nowadays, analyzing teacher performance is crucial to improving instruction
quality. Evaluating teachers can be effective in designing and delivering a course,
managing the class, managing time, and supporting learners. Continuous
teacher evaluation helps maintain high educational standards by ensuring that
only qualified educators are recruited. In the current educational landscape,
learning management systems (LMS) provide an environment for interaction
and quality enhancement. Dashboards designed to analyze teacher performance
in educational institutions can significantly aid in generating supervisory
reports on course quality and improving teaching effectiveness. Additionally,
various evaluation criteria—which may differ across institutions—can support
these assessments. However, developing performance analysis dashboards
for teachers is complex, requiring substantial time and financial investment.
Existing research on such dashboards does not fully address the need for
diverse dashboard types, highlighting the demand for a new solution. This
study employs a low-code development approach to create a customizable
platform for teacher performance analysis dashboards in Moodle LMS, tailored
to specific evaluation criteria. The platform categorizes teacher performance
indicators using a feature model, streamlining dashboard development and
reducing time and cost. Its modular architecture enables rapid assembly of
dashboard components, while the feature model allows dynamic selection and
configuration of relevant metrics. The study was evaluated in two phases. First,
three case studies across different subjects were analyzed. Then, usability
testing was conducted via an online workshop and questionnaire completed by
school administrators and LMS experts. Results demonstrate faster dashboard
development and high user satisfaction, confirming the platform’s effectiveness.

1 Introduction

In recent years, the adoption of learning management
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systems has increased, and the number of users is also
on the rise. In 2024, the estimated number of users
utilizing learning management systems is predicted to
reach 73.8 million. Additionally, it is projected that
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the financial market for learning management systems
will grow from $16.2 billion in the period between 2022
and 2023 to $22.4 billion. It is expected that by the
end of 2025, this market will increase to $28.1 billion
[1]. Therefore, learning management systems continue
to grow, with the number of users and market value
increasing. Over the past four decades, educational
institutions and higher education organizations have
come to realize the significant importance of evalu-
ating teacher performance and enhancing the qual-
ity of teaching. Additionally, teacher evaluations can
be effective in course design and delivery, classroom
management, time management, and learner support
[2]. This surge underscores the growing demand for
customizable analytics dashboards that can evaluate
teacher performance and inform teaching improve-
ments.

There is a significant diversity in the components and
teaching methods of teachers, and each institution em-
ploys different criteria to evaluate their performance
[3]. Therefore, there is a need to create customizable
analysis dashboards for evaluating teachers’ perfor-
mance. The use of these dashboards enables teachers
and institutions to monitor educational courses and
allows them to make informed decisions to improve
classroom performance and teaching methods using
data analysis techniques [1]. These types of learning
analysis dashboards are useful for displaying teachers’
performance within the learning management system.
Additionally, this tool aids in the rapid understand-
ing of information by generating reports and extract-
ing large volumes of data to find relationships among
them [5].

Despite the efforts made to design dashboards, re-
search in the field of analyzing these analytical dash-
boards has been very limited, and analytical dash-
boards aimed at improving teacher performance evalu-
ation have received less attention. On the other hand,
developing analytical dashboards is not straightfor-
ward and, in addition to familiarity with teaching con-
cepts and performance evaluation criteria, requires
programming knowledge as well as significant time
and financial investment, which many educational in-
stitutions lack. Therefore, finding a method to acceler-
ate dashboard design would be greatly beneficial [6].
This study introduces a low-code development plat-
form [7] that enables school administrators to auto-
matically generate customized analytical dashboards
based on their needs for the Moodle learning man-
agement system. This platform, utilizing an intuitive
user interface, customizable dashboard features, and
requiring no knowledge of designing Moodle learning
management system plugins, increases the speed of
dashboard production and reduces construction costs.
The proposed approach was evaluated in two phases.
In the first phase, three case studies assessed error
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reduction and platform efficiency to demonstrate its
applicability when users develop a targeted analytical
dashboard using the proposed platform. In the second
phase, the usability of the developed platform was
assessed to evaluate ease of use and user satisfaction
through an online workshop and a questionnaire com-
pleted by school administrators and individuals famil-
iar with the learning management system. The evalua-
tion results indicate user satisfaction and demonstrate
significant improvements in the teacher’s analytical
dashboard development speed, customization flexibil-
ity, and user experience.

The rest of this paper is organized as follows. Section
2, introduces the related concepts to provide a deeper
understanding of the problem and solution. Section 3,
reviews the related studies and discusses the position
of this research. The proposed solution is presented in
Section 4 and evaluated in Section 5. Finally, Section
6, provides a discussion on the results, and Section 7,
concludes the paper and outlines directions for future
work.

2 Background

Key concepts for better understanding the proposed
approach for evaluating teachers through a customiz-
able platform include Learning Management Systems,
Key Performance Indicators (KPIs), Teacher Eval-
uation Criteria, Model-Driven Engineering, and the
Low-Code Development Approach. These concepts
are explained in detail in the following sections.

2.1 Learning Management Systems

Learning management systems provide online class-
rooms for teachers and learners and facilitate learning
processes. These systems create an environment for
interaction and learner success, allowing learners to
enroll in classes, track grades, and view course an-
nouncements and notifications [3]. Most learning man-
agement systems have features such as course orga-
nization, content organization, assignment definition,
news posting, as well as facilitating communication
and discussion among participants in the course [9].
The Moodle learning management system is one of
the most popular and widely used tools for e-learning,
providing teachers with the ability to create online
courses that allow dynamic interaction with learners.
It also simplifies the creation of educational courses,
the management of assessments, and participation in
forums. The system’s user interface is template-based,
and utilizing various templates makes the applica-
tion easier to use. In this type of user interface, pre-
designed, ready-made templates exist, speeding up
the design of the desired page. Additionally, Moodle
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employs a role-based mechanism for user allocation,
with three primary roles: administrator, teacher, and
learner. An individual in the teacher role can also hold
the administrator role. The administrator can create
and manage courses or assign the teacher role to the
relevant user. Furthermore, the addition of plugins is
also possible. Plugins help users add new features and
capabilities to the system. This flexibility encourages
the participation of developers in adding more func-
tionalities to the learning management system [10].
Given that the Moodle learning management system
has 213 million users [11] and ranks among the top
learning management systems [12], this study utilizes
the Moodle learning management system.

2.2 Key Performance Indicators

Key Performance Indicators (KPIs) serve as measur-
able values to determine the effectiveness of teachers’
activities. These indicators are essential for calculating
and enhancing the quality of higher education institu-
tions and determining how to achieve key objectives.
Institutions use KPIs to ensure that education is on
the right track [13]. Additionally, these indicators are
used as criteria for measuring teaching quality, and
selecting appropriate criteria impacts the usability of
the conducted analyses and the success of institutions
or teachers [14].

2.3 Evaluation Criteria For Teachers

The criteria and standards used for evaluating teach-
ers include teaching skills, learning environment, class-
room management, teaching tools, and learner out-
comes. Each evaluation criterion is linked to relevant
key performance indicators. To ensure learner progress,
teaching tools are utilized. Learning resources, such
as slides or discussion forums, are some of the teach-
ing tools in learning management systems. Given that
learners’ emotions play a role in their learning and
teacher behavior affects learner performance, atten-
tion to the learning environment, classroom manage-
ment, and learner outcomes is crucial in evaluating
teachers’ performance [15].

2.4 Model-Driven Software Engineering

Model-driven engineering is a software development
approach that uses models as the primary artifacts. In
this method, software is developed based on modeling,
and users define the desired system’s features in the
models. The goal of this approach is to increase qual-
ity and productivity by automating the software de-
velopment stages using modeling. Modeling provides
less detail and a higher level of abstraction compared
to code written in programming languages. After cre-
ating the model, the code is generated automatically.

Therefore, human errors are reduced, and software
development speed is increased. Another feature of
model-driven engineering is the ability to reuse defined
models, which reduces production time and improves
the maintenance process [16]

2.5 Low-Code Development

The low-code development approach is one of the soft-
ware development methods that automates the appli-
cation production process using a graphical interface
and drag-and-drop functionality, eliminating reliance
on traditional application development methods. The
goal of this method is to raise the level of abstrac-
tion for application production, reducing or eliminat-
ing the need for traditional coding. For example, if
an application requires specific programming knowl-
edge, the choice of developer is limited; however, by
removing this limitation with the low-code develop-
ment approach, the application development lifecycle
is shortened, allowing more work to be completed in
less time [17]. Other features of low-code development
platforms include data modeling, use of a graphical
user interface, usability by non-experts, support for
collaborative development, integration with external
services, reusability, scalability, deployment support,
cloud computing support, and maintenance and mon-
itoring [7], [18].

3 Related Works

The most relevant studies related to the present re-
search are divided into three categories: student per-
formance analysis dashboards, teacher performance
analysis dashboards, and the use of model-driven or
low-code approaches for dashboard development.

3.1 Related Research On The Development
Of Student Performance Analysis Dash-
boards

In this section, four studies conducted on the develop-
ment of student performance analysis dashboards are
described.

Kaliisa and Dolonen [19] developed a learning analyt-
ics dashboard for the Canvas LMS to assess learner
engagement in discussion forums. This dashboard sup-
ports instructors in online settings by tracking stu-
dents’ forum activities. It reports on learners’ par-
ticipation and activity in discussions, their message
interactions with peers, the sentiments expressed in
their posts, and topic and keyword analysis of those
messages. Based on the study’s results, instructors
reacted positively to the dashboard and stressed the
need to simplify its information display. Although
they overall viewed it favorably, they also offered cri-
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tiques. For example, one instructor wasn’t convinced
by the forum discourse analysis, since it didn’t give a
clear picture of the discussion’s status. Others felt the
analysis only showed data on forum conversations and
offered little guidance for improving teaching meth-
ods. As a result, the proposed dashboard cannot be
customized to each instructor’s specific needs for ana-
lyzing learner activities.

Karademir et al. [20] proposed a learning analytics
dashboard to help high school teachers give feedback.
Its goals are to present formative assessment results to
teachers so they can improve instructional decisions
and teaching, turn the dashboard data into the instruc-
tional actions the teacher needs, and provide feedback.
Since most teacher dashboards are designed to display
learner information and raise awareness, this study
helps facilitate instructional interventions—such as
collecting feedback—and, based on the data presented,
recommends the next teaching steps. Interview find-
ings showed that the learning analytics dashboard’s
feedback system should be designed to minimize the
steps needed to give feedback. The results of this study
can guide the development of teacher dashboards for
formative learner assessment, with features for moni-
toring progress and providing feedback.

Khelifi et al. [21] introduced an explainable learning
analytics dashboard that presents data on learners’
performance and engagement. This study aims to
make information accessible to teachers and students
who may not be well-versed in data analysis. This
dashboard lets teachers track learner progress and
spot at-risk students, then recommend appropriate
interventions based on their status. The dashboard
proposed in this study is evaluated on the Blackboard
Learn LMS. This dashboard supplies instructors and
learners with clear information so they can take steps
to improve. Learners can compare their progress with
one another, and instructors can spot learners with
similar behaviors to offer targeted support. It also
helps enhance in-class teaching. The dashboard in-
cludes multiple data views, each designed for a specific
purpose and to make the results easier to interpret.
Vésquez Bermudez et al. [22] present the development
of a dashboard module for Moodle, aimed at enhanc-
ing the tracking of student activities and performance
metrics. Utilizing a cascade methodology, the project
involved phases of analysis, design, development, test-
ing, implementation, and maintenance. The backend
was developed using PHP, while Chart.js was em-
ployed for data visualization, allowing for intuitive
graphical representations of student progress. MySQL
served as the database for efficient data storage and
retrieval. Performance metrics indicated a 40% reduc-
tion in information access time and a 15% increase
in activity completion rates among the experimental
group. The dashboard’s user-friendly interface pro-
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motes personalized learning experiences by providing
educators with actionable insights. Overall, the mod-
ule demonstrates significant potential for optimizing
teaching strategies and improving student engagement
in educational settings. This work contributes to the
ongoing discourse on leveraging technology to enhance
educational outcomes.

3.2 Related Research On The Development
Of Teacher Performance Analysis Dash-
boards

In this section, two studies conducted on the develop-
ment of teacher performance analysis dashboards are
described.

Muryjas et al. [141] have investigated the management
of remote evaluation for teachers. In this work, they
enable the evaluation of teachers using business intel-
ligence tools. The key performance indicators utilized
in this study to assess the performance of teachers in-
clude the number of enrolled learners in the course, the
percentage of overall learner activity, the percentage
of interactive learner activity, the number of interac-
tions with course materials, the number of site visits
for the course, the site visit rate for the course, the
percentage of returning learners, learner engagement
rate, the activity-to-visit ratio, attendance percentage,
the first-attempt exam pass rate, the average number
of exam attempts, learner satisfaction level, average
time spent on the site, bounce rate, the number of
pages visited per visitor, average teacher time spent,
overall teacher performance, the percentage of instruc-
tional activities, the percentage of non-instructional
activities, the percentage of organizational activities,
teacher engagement rate, the number of uploaded
materials, teacher response time to learners, and the
number of initiated online activities. The dashboard
developed in this study is accessible independently of
the Learning Management System and utilizes Power
BI tools. Additionally, the proposed evaluation crite-
ria are not customizable.

Sugiyanti et al. [23] designed a dashboard for monitor-
ing teachers’ performance. This dashboard is based
on interviews with high school administrators and is
designed around key performance indicators. In this
study, a user-centered approach was employed to de-
scribe the user interface. This research aims to design
a dashboard that assists administrators in monitor-
ing and evaluating teachers’ performance. The pro-
posed key performance indicators for designing this
dashboard include administrative evaluation, teach-
ing process evaluation, measurement of individual
virtues evaluation results, voluntary activity evalua-
tion scores, overall key performance indicator evalua-
tion, and teacher information. Administrative evalu-
ation shows the availability of results of annual and
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Figure 1. Dashboard Development Process Using A Low-code Platform.

term plans. In the teaching process evaluation, the
results of teaching and learning activities during the
teaching process are shown. The results of individ-
ual virtues indicate the percentage of cultural activi-
ties. The overall key performance indicators evalua-
tion can display the percentage of data from the total
evaluation of each key performance indicator. The
dashboard presented in this study is also accessible
independently of the Learning Management System
and utilizes Google Data Studio tools. The proposed
evaluation criteria are also not customizable.

3.3 Research Related to The Development
of Dashboards Using Model-Driven En-
gineering or Low-Code Development

Pérez-Berenguer et al. [24], utilizing a model-driven
engineering approach, presented a domain-specific
language for creating customizable dashboards and
applying an incremental approach for more effi-
cient dashboard visualization for teachers, aimed at
monitoring learners’ progress. This language allows
learners to be classified into different groups based
on their performance levels using logical expressions.
Learners using this dashboard can only view data
related to their learning progress and some general
information about their classmates. For example, a
learner can compare their learning status with other
learners, but the teacher has access to information
about all their students.

Using the provided domain-specific language, teachers
can define and customize course content, course evalu-
ations, the sequence of course units, and gamification
activities according to their needs. Using a gener-
ator engine, the four mentioned types of activities
are integrated into a single learning unit for proto-
typing this learning unit. Additionally, the learning
units assist teachers in customizing their dashboards.
To construct the dashboard, the required data for
customization is stored in JSON format. Then, for
each update and dashboard rendering, the rendering
information is stored in the MongoDB database. Fi-
nally, the generated dashboard is made available as a
web-based application. The output dashboard of this
study is customizable based on the evaluation criteria
of learners’ key learning indicators.

Jiang et al. [25] proposed a framework called

Mod2Dash for the design and production of cus-
tomizable dashboards. Using this framework, the
desired designs are registered as models, and the
dashboards are generated automatically. Additionally,
a customization approach based on a graphical user
interface has been provided for configuring dash-
boards and updating the created model. Creating an
initial model and generating the dashboard helps in
real dashboard evaluation, collecting feedback, and
improving the dashboard. Using the customization
approach based on the graphical user interface, users
can manually edit and adjust their designs. This
framework is implemented using a client-server archi-
tecture. The generated dashboard is accessible via a
website that includes visual and interactive elements.
The effectiveness of this framework was evaluated
through a case study on 31 dashboards for decision
support. These 31 dashboards were gathered and
analyzed using various real-world scenarios. Based on
the effectiveness evaluation, this framework efficiently
records dashboard designs and generates them for
different scenarios. This study proposes a method
for designing general dashboards with customizable
charts that can be used by users with various require-
ments. However, the output dashboard is not suitable
for analytical purposes.

Table 1 presents a comparison of the present study
with related research. The current study has been de-
veloped using a low-code development method. The
user for platform development is the system adminis-
trator, and the evaluation audience targeted by the
dashboard is the teachers. Using the provided low-
code platform, system administrators can customize
the dashboard based on desired key performance indi-
cators, teacher evaluation criteria, and chart types.
Using this platform, the user can design and customize
a teacher performance analysis dashboard without
needing programming knowledge or plugin develop-
ment requirements. In this platform, instead of exist-
ing works [13, 18-24], KPIs for the dashboard can be
selected based on instructor evaluation criteria. Addi-
tionally, each KPI can be customized based on user
type, chart type, and scheduling preferences. More-
over, once the dashboard is created, a preview option
is available so that users can review and adjust it if
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Table 1. Comparison of the Present Study With Related Research.
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the settings are not satisfactory. Using the provided typically requires programming knowledge, significant
platform, system administrators can easily implement time, and costs, and necessitates specialized personnel
the instructor performance analysis dashboard and for development. However, using the proposed plat-
deploy it within the Moodle learning management sys- form, dashboard development is feasible for everyone
tem. Finally, the generated dashboard is provided as a without requiring programming knowledge, significant
plugin for the Moodle Learning Management System. time, or costs. Additionally, the visualization of charts
for each key performance indicator can be customized.
Considering the features and popularity of the Moodle
4 Dashboard Development Process Learning Management System, the generated dash-
Using a Low-Code Platform board can be installed as a plugin on the Moodle
LMS. In addition to the mentioned advantages of the
The distinguishing feature of the present study com- proposed platform, it also offers the capabilities of
pared to related research is the provision of a low-code deleting, modifying, and previewing the created dash-
platform aimed at producing performance analysis board. Users can edit the generated dashboard using
dashboards for teachers, customizable based on evalu- the dashboard modification feature and reuse it. In
ation criteria and key performance indicators. Devel- the preview feature, users can view an overview of

oping performance analysis dashboards for teachers the created dashboard in an environment similar to




the Moodle system, allowing them to ensure the chart
visualization before installing the dashboard on Moo-
dle. Given the characteristics of low-code development
platforms, the developed low-code platform features
a graphical interface, reusability of the created appli-
cation, usability by non-experts, and deployment and
maintenance capabilities.

The dashboard development process using a low-code
platform is shown in Figure 1. This process consists of
three sections: Specification, Automation, and Deploy-
ment. Each of these sections will be explained in the
following. In the Specification process, the proposed
platform is presented based on the metamodel and
feature model. In the Automation stage, considering
the users’ choices for creating a customized dashboard,
the desired dashboard plugin is generated, and its in-
formation is stored in the database and the output
files’ content on the server. In the Deployment stage,
users can upload and install the plugin on their Learn-
ing Management System. Additionally, the dashboard
can be viewed.

4.1 Specification

In this section, domain modeling is initially performed.
For this purpose, related articles and existing dash-
board examples were reviewed, and the feature model
for this research was then created. Following the fea-
ture model and platform process, the metamodel was
developed. Finally, using the feature model and meta-
model, the Bina low-code platform was developed. In
the Bina low-code platform, the user specifies and
customizes the teacher analysis dashboard. The com-
ponents of this section are explained in the following
sections.

4.1.1 Feature Model

The first step towards automating and accelerating the
process of designing performance analysis dashboards
is identifying potential and impactful features in these
types of systems. A feature model is a solution for
identifying and categorizing capabilities and features
within a domain [20]. The creation of a feature model
related to performance analysis dashboards provides
the necessary conditions for the custom development
of performance analysis dashboards using low-code
development methods. Before developing the low-code
platform, it is first necessary to create its metamodel.
Given the absence of a metamodel for developing
performance analysis learning dashboards for teachers,
the feature model is used to construct the metamodel.
The metamodel is shown in Figure 2. Each subset of
this feature model will be explained in the following
sections.

e Features and Categories
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The proposed features for the teacher perfor-
mance analysis dashboard are categorized into
five types. These features include teacher infor-
mation, learner information, educational mod-
els, course information, and reports. The reports
section contains features related to analytical re-
ports and charts. Teacher information, learner
information, and course information features are
mandatory, while educational models and reports
features are optional.

Teachers’ Information

The features related to teacher information are
categorized into three groups: teacher evaluation
parameters, expected activities, and comprehen-
sive teacher information. The features related
to teacher evaluation parameters include the av-
erage hours spent on the platform, total hours
spent on the platform, the number of materials
uploaded in the course, teacher response time to
questions, overall teacher performance, teacher
participation rate, and the number of initiated ac-
tivities. The teacher’s response time to questions
indicates the duration taken by the teacher to an-
swer learners’ questions in the course discussion
forum. The overall teacher performance shows
the ratio of actual hours spent on the platform
to the scheduled hours according to the course
timetable. Teacher participation is a value rang-
ing from 1 to 10, calculated and shown based
on learners’ feedback. The number of initiated
activities indicates the number of activities in
the course, such as exams, surveys, forums, and
assignments. Total hours spent on the platform
and average hours spent on the platform display
the total and average duration the teacher has
spent on the learning management system, re-
spectively. Expected activities include three fea-
tures: educational, non-educational, and execu-
tive. Educational activities encompass teaching
activities in the course. Non-educational activ-
ities include activities other than teaching. Ex-
ecutive activities encompass tasks unrelated to
learners. Non-educational features include activi-
ties related to leisure, educational guidance, and
cultural affairs. Finally, comprehensive teacher
information includes the teacher’s personal infor-
mation and their term schedule.

Learners’ Information

The features related to learner information
are categorized into six groups: comprehensive
learner information, tests, learner grades, forum
activities, activities, and status prediction.

In the category of comprehensive learner informa-
tion, there are three features: the term schedule
chart, learner personal information, and learner
skills chart.
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[0..1] teacheruploadedcontents

[0..1] courseviewcount

& CourseActivityPercentage

[0..1] courseactivitypercentage

= Type : ChartType = Table

= Color : Colors = Purple

= Access : AccessType = TeacherOnly
= TimingType : TimingTypes = Daily

8 StudentPassedExamFirstAttempt

[0..1] studentpassedexamfirstattempt

= Type : ChartType = Table
= Color : Colors = Purple
= Access : AccessType = TeacherOnly

8 StudentGradesVsTopGrade

[0..1] studentgradesvstopgrade

& TeacherPersonallnfo

= Access : AccessType = TeacherOnly

[0..1] teacherpersonalinfo

= Type : ChartType = Table
= Color : Colors = Purple
= Access : AccessType = TeacherOnly

EKPI

& StudentPersonallnfo

= Access : AccessType = TeacherOnly

H TeacherActivityCount

= TimingType : TimingTypes = Daily
= Color : Colors = Purple

=Type : ChartType = Table

= Access : AccessType = TeacherOnly

[0..1] studentpersonalinfo

[0..*] teacheractivitycount

T [0..1] activestudentsinforurr

& ActiveStudentsinForum

= Type : ChartType = Table
= Color : Colors = Purple
= Access : AccessType = TeacherOnly

[0..1] studentallgrades

& StudentAllGrades

=Type : ChartType = Table
= Color : Colors = Purple
= Access : AccessType = TeacherOnly

[0.] kpi

& Dashboard

& BinaPlatform

[0..*] dashboard

5 User

= Name : EString
= EducationType
= Url : EString

= PreviewUrl : EString

: EducationType = None

= Name : EString

[0."] user | < password : EString
¢ EducationType 2 AccessType

- None - TeacherOnly

- Synchronous - AllTeachers

- TeacherLed - UserAccess

- SelfPaced

- Mixed

= TimingTypes
_— | - Daily
2 ChartType - Weekly

- Text

- Bar

- Line_Sharp ® ColoR

- Line_Smooth - Purple

=[e - Orange

- Doughnut - Yellow

- Radar - Brown

- Gauge - Green

- Area =)

- Table - Pink

- Histogram - Blue

[0..1] classmanagement

[0..*] evaluationcriteria

H EvaluationCriteria

[0..1] teachingtools

[0..1] learnerresults

H TeachingTools
]

H LearnerResults

[0..1] educatio...

& EducationalSkills

[0..1] learningenvironment

2 ClassManagement

Figure 3. Metamodel of the Proposed Platform.
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' Dashboard File Name (Required) | dashboard1 }
Educational Criteria
Learner Learning Outcomes (i ]
Instructor's Teaching Skills (i ]
Learning Environment (i ]
Classroom Management (i ]
Teaching Tools (i ]

Instructor Performance Analysis Dashboard ()

Instructors' Information §
B nstructor Evaluation Parameters

Learners' Information

Number of Uploaded Materials

Course Information User Level Chart Type Schedule Type

necesstowl | [ medtnecher v || weoky o

Instructor Participation Rate
Number of Activities Initiated

Total Hours Spent on the Platform
Average Hours Spent on the Platform
Overall Instructor Performance

Response Time to Questions

User Level Chart Type Schedule Type

Al Instructors v | | sarchat v Daily v

+  Expected Activities

+ Comprehensive Instructor Information

Figure 4. A Section of the Plugin File Name and Educational Criteria Selection Pages and Key Performance Indicators Selection.

1 <?php

2 namespace Models;

<

4@ Ctrait SanitizerTrait

T

6 S public static function sanitizeinput ($input) {

7 1 if (is_array( value: $input)) {

8 ] return array_map( callback [self::class, 'sanitizevalue'], aray: $input);
9 £ }

10 l else {

11 ] return self::sanitizevaluve( value: $input);

12 I }

15 Bl }

14 ‘

15 3 private static function sanitizevalue ($value) {

16 $sanitizedValue = trim( string: $value);

17 $sanitizedValue = filter_var( value: $sanitizedValue, filter FILTER_SANITIZE_STRING);
18 $sanitizedValue = htmlspecialchars( sting: $sanitizedValue, flags: ENT_QUOTES, encoding: "UTF-8");
19

20 return $sanitizedValue;

21 I }

22 B}

Figure 5. User Input Filtering Class.

In the tests section, there are two features: the
time taken to complete each question and the
time taken to complete each test. In the learner
grades section, the features related to learner
grades are presented in six categories. These
features include learner grades compared to the
highest grade, the current status of the learner’s
average grades, the status of the learner’s grades
compared to learners from the previous year,
learner grades compared to the class average,
learner grades in assignments and tests, and the
deviation chart in the class average.

In the forum activities section, the actions and
activities of learners in the forum are included.
This information comprises the activity network
chart, learner sentiments in the forum, total
interactions in the class, the number of forum
posts viewed along with the class average, the

percentage and number of active learners, forum
post interaction chart, words used in the forum,
and forum activities. In the activity network
chart, the node size indicates the number of par-
ticipations, and the branch thickness indicates
the number of interactions with that learner.
Learner sentiments in the forum can be positive,
negative, or neutral.

The total interactions in the class show the total
interactions with posts, such as responding to
posts by learners. The forum post interaction
chart is a tree diagram that displays the relation-
ships between forum posts based on keywords.
The words used in the forum display the key-
words used in the posts. Finally, in the forum
activity chart, learner activities in the forum are
depicted based on the number of posts made,
the number of responses to posts, and the overall
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participation percentage.

In the activities section, the features related to
learner activities are included. These features
comprise the time spent online in the learning
management system, the time spent online in
courses, the number of accesses to learning re-
sources, along with the class average, the number
of logins to the learning environment in the learn-
ing management system along with the class
average, the time spent on interactive learning,
and the progress chart. In the activity chart, the
progress of activities performed by the learner
is shown sequentially with different color codes.
The time spent on interactive learning also
displays the total time spent reading learning
materials provided by the teacher.

In the status prediction section, the parame-
ters for predicting learner status are included,
comprising three parameters: prediction model
quality, success rate, and learner status predic-
tion components. The learner status prediction
components include predictions of the learner’s
current status, such as deviation percentage,
and the prediction of future assignment and test
scores based on previous learners. The prediction
quality chart indicates the quality of predictions
to display the model’s predictive power, and a
lower score for this feature indicates higher accu-
racy. The success rate chart shows the predicted
status of passing the current term courses for the
learner.

Course Information

Course information is divided into three cate-
gories: comprehensive information, course mea-
surement parameters, and exams.

In the comprehensive information section, there
are three features: learner satisfaction with
the teacher, the number of learners enrolled in
the course, and learner attendance percentage.
Learner satisfaction with the teacher is a value
between 1 and 10 that represents satisfaction
with the course teacher. The exam feature is di-
vided into two categories: the average number of
attempts to pass the exams and the percentage
of completion and passing the exams on the first
attempt by the learners.

Course measurement parameters are divided into
four categories: general site information, visits,
interaction, and activity. In the general site infor-
mation section, there are two parameters: learner
participation rate and returning learner rate.
The learner participation rate is calculated based
on the ratio of total online activities performed
to the number of learners enrolled in the course.
The returning learner rate is determined based
on the ratio of the number of learners returning

to the course site within a unit of time to the
total number of learners enrolled in the course.
In the visits section, the parameters related to
learners’ visits to the course are included, such as
course site visit rate, inactive visit rate, number
of pages visited per visitor, and number of visits
to the course site.

In the interaction feature, the attributes related
to learner interaction with course materials are
included. These attributes encompass the num-
ber of interactions with course materials and the
percentage of learner interactions with course
materials. The percentage of learner interactions
with course materials is calculated based on the
ratio of the number of learners who have inter-
acted at least once with online course materials
to the total number of learners enrolled in the
course. In the activities section, information on
learners’ activities on the site, such as email,
discussion, and forum posts, is included. This
section includes three attributes: the percentage
of learner activity, the ratio of activity to learner
site visits, and the total time online by all indi-
viduals in the course. The percentage of learner
activity is calculated based on the ratio of the
total activities of each learner to the number of
learners enrolled in the course. The activity-to-
visit ratio is calculated based on the ratio of the
number of activities performed during visits to
the total number of visits.

Educational Models

Educational model features are optional and can
be categorized into two groups: types and cri-
teria. The types feature includes various educa-
tional models for teaching. In the criteria feature,
the aspects related to the evaluation criteria for
teachers are described. These criteria were de-
tailed in the background section. The various ed-
ucational models for teaching that can be imple-
mented through learning management systems
are classified into three categories: asynchronous,
synchronous, and blended.

In the asynchronous method, learners use the sys-
tem according to their schedule without the need
for real-time interaction with their teacher during
the class. Utilizing lectures, forums, and audio dis-
cussions can be suitable for enhancing the learn-
ing experience in asynchronous courses. Asyn-
chronous learning can be implemented through
two methods: self-paced and teacher-led. In the
self-paced method, learners follow the course ma-
terial at their own pace. However, in the teacher-
led method, learning is conducted according to
the teacher’s schedule and expected process. In
the synchronous method, learners interact with
the teacher and other learners at least once a
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week. The teacher conducts the teaching using
a dedicated agenda. In this method, the teacher
doesn’t need to lead the lectures, and learners
can also lead the discussions themselves. Both
synchronous and asynchronous methods use the
learning management system to facilitate learn-
ing for the learners. The blended learning ap-
proach provides an environment where learners
can simultaneously use both asynchronous and
synchronous methods [3].
e Reports

Dashboard report features are classified into three
categories: textual, graphical, and display level.
The graphical section includes various types of
charts. The display level section comprises three
categories: teacher only, all teachers, and access
level. If the display level is set to teacher only,
only the teacher can view the key performance
indicators, and they are not visible to the system
administrator, with only the teacher’s informa-
tion being displayed. If it is set to all teachers,
both the teacher and the system administrator
can view all teachers’ information. Finally, if the
access level is selected, the system administra-
tor can view all teachers’ information, while the
teacher can only view their information.

4.1.2 Metamodel

Figure 3 illustrates the metamodel of the proposed
platform. This metamodel has been utilized in the im-
plementation of the Bina low-code platform. To use
this metamodel, a sample of the BinaPlatform meta-
class must first be created. This metaclass includes the
User and Dashboard metaclasses. The User metaclass
pertains to user information, while the Dashboard
metaclass relates to dashboard information. After cre-
ating a sample of the Dashboard metaclass, the Eval-
uation Criteria metaclass must be used to determine
the teacher evaluation criteria. With this metaclass,
the five types of evaluation criteria metaclasses can be
utilized, which include teaching tools, classroom man-
agement, learning environment, teaching skills, and
learner learning outcomes. To create key performance
indicators (KPIs), a sample of the KPI metaclass must
first be created to enable the use of KPIs. Each key
performance indicator has its customization features.

4.1.3 Platform Overview

Figure 4 shows a section of the plugin file name se-
lection page and educational criteria, as well as the
key performance indicators (KPIs) selection page for
customization. On the plugin file name selection and
educational criteria page, the desired name for the
dashboard is chosen. Additionally, the teacher evalua-
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tion criteria, based on which the evaluation KPIs are
automatically selected, are specified on this page. On
the KPIs selection page, users can specify the teacher
performance evaluation indicators and how they are
displayed. This page is categorized according to the
feature model. By selecting each KPI, the user type,
display type, and scheduling type features for dash-
board customization will be shown. In the user type
feature, the access level for chart display on the dash-
board can be configured, with display levels includ-
ing teacher only, all teachers, and access level. Once
these selections are confirmed, the system enters the
automation phase.

4.2 Automation

In the automation section, a transformation en-
gine has been implemented to generate the desired
dashboard codes based on user selections. For the
implementation of the transformation engine, a
model-to-code conversion method has been used. The
model is stored in JSON format and includes the
identifiers of the key performance indicators selected
by the user, along with the customization settings for
that dashboard. In the proposed platform, templates
have been written to extract data from the model
and generate code using the constructed model. All
templates for the key performance indicators are
written in PHP files and are selected based on the
user’s choices to create their desired dashboard.
Additionally, the template invocation codes and
the overall plugin configuration are also generated,
and finally, the plugin folder is made available as a
compressed file.
To implement the transform engine, 10 PHP classes
were used. The first PHP class manages the database
connection to the low-code platform and contains the
necessary commands for database access. The second
class is responsible for data filtering, defining rules
for refining user input values. This class includes a
function for filtering user input based on array input
and variable input. For variable input, extra spaces
and special HTML characters are removed, and the
output is presented in HT'ML format for better user
readability. For array filtering, each element in the
array undergoes the same filtering process. The user
input filtering class code is shown in Figure 5.
Three classes have been designated for storing tem-
plates and functions related to the plugin. These
classes are named ”TeacherAnalytics.php”, ”Studen-
tAnalytics.php”, and ”CourseAnalytics.php”, corre-
sponding to KPIs for teachers, students, and courses,
respectively. Additionally, three other classes are used
to store all functions related to the preview display.
The classes are named ”TeacherPreview.php”, ”Stu-
dentPreview.php”, and ”CoursePreview.php”, and
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[

fuser level =
if $plot == "table":
if Suser == "user":
Squery = sgl query for
Sarray = run query and
create table with html

4

function kpi_name (Suser, Splot, Stiming):
get user access level

table and current teacher data
convert result to array
tags

1

3

add rows, using Sarray data
else if Suser == "all"
Squery = sgl query for table and all teachers data
farray = run gquery and convert result to array
create table with html tags
add rows, using Sarray data
else if Suser == "admin_all user self"
if Suser level == "admin":
kpi name ("all", $plot, $timing);
else 1if fuser level == "user":
kpi name ("user", $plot, S$timing);
end if;
else
$queryResultArray = null;
// Stiming data could be daily or weekly
if Suser == "user":

Squery = sgl query for current teacher data (with Stiming input if exist)
SqueryResultArray = run query and convert result to array

else if Suser == "all"
Squery = sgl query for all teachers data (with Stiming input if exist)
SqueryResultArray = run gquery and convert result to array

if Suser level == "admin":
else if Suser level == "user":

end if;
5x_data =
5y data =

Schart = null;

if splot == "bar"
Schart = create bar chart
else if Splot == "pie"
Schart = create pie chart
else if Splot == "doughnut"
3 Schart = create pie chart
else if Splot == "line sharp"
Schart = create line chart
else if Splot == "line smooth"
Schart =
end if;
46 set 5x data and 5y data to Schart
end if;
return data;
end function;

oo

[l

else if Suser == "admin all user self"
kpi name ("all", Splot, Stiming):
kpi_name ("user", Splot, Stiming);

create data for x axes use SqueryResultArray
create data for y axes use SqueryResulthrray

with set doughnut (true);

create line chart with set_smooth(true);

Figure 6. Pseudo-code for KPI Functions.

they are used to manage the functions and templates
for dashboard previews of KPIs for teachers, students,
and courses, respectively. During the execution of
the transform engine that converts models to text,
these templates are used to select KPIs based on user
choices and generate the plugin code and preview.
Figure 6 shows the pseudo-code for implementing
each KPL

According to Figure 6, the overall implementation
of KPIs for all six mentioned classes is based on
customizable criteria. As explained in the metamodel
section, customizable properties are provided as in-
puts to the function of each KPI. These inputs include
access level type, chart type, and chart scheduling
type. Some KPIs may not include properties such as
scheduling type or chart type.

The most important classes for implementing the
transform engine are ”FileReader.php” and ”Create-
Files.php”. The FileReader class extracts templates
based on the KPIs selected by the user by reading the
files related to plugin generation and preview. The
CreateFiles class is responsible for generating the nec-
essary files for plugin creation and preview. It uses the
templates extracted by the FileReader class to build
new files. Due to the large amount of code written for
implementing the transform engine, pseudo-codes for
the FileReader and CreateFiles classes are provided.
The pseudo-code for FileReader.php is shown in Fig-
ure 7.

According to Figure 7, the data related to the user’s
selections is first converted into a JSON file. This file
is then used to implement the transformations. After
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1 convert selected kpi to json

initialize folders for plugin and preview files

initialize array of includes that contains include lines in main page of dashboard

initialize array for teachers, students and course kpis that contains plugin function texts of each selected kpi
initialize array of includes that contains include lines in main page of preview

initialize array for teachers, students and course kpis that contains preview function texts of each selected kpi

1 s WK

read json file
foreach selected kpi that has id name:
if selected kpi starts with teachers:

14 do:

16 while current line contains return
17 end if;

do:

while current line contains return
end if;

do:

while current line contains return

49 end if;

do:

while current line contains return
end if;
end if;
end foreach;

4

18 if name of kpi found in TeachersPreview.php class:
19 add current line to array of teachers preview functions

if name of kpi found in StudentsPreview.php class:
add current line to array of students preview functions

0 if name of kpi found in CoursesPreview.php class:
1 add current line to array of courses preview functions

10 add "include_once classes/TeachersBnalytics.php" text to array of includes only one time

11 add "include_once classes/TeachersPreview.php" text to array of preview includes only one time
12 if name of kpi found in Teachersknalytics.php class:

13 add current line to array of teachers functions

15 add next lines to array of teachers functions

20 do:

21 add next lines to array of teachers preview functions

22 while current line contains return

23 end if;

24 end if;

25 if selected kpi starts with students:

26 add "include_once classes/StudentsBEnalytics.php" text to array of includes only one time

27 add "include once classes/StudentsPreview.php" text to array of preview includes only one time
28 if name of kpi found in StudentsZnalytics.php class:

29 add current line to array of students functions

31 add next lines to array of students functions

add next lines to array of students preview functions

39 end if;

40 end if;

41 if selected kpi starts with courses:

42 add "include once classes/Courseshnalytics.php" text to array of includes only one time

43 add "include_once classes/CoursesPreview.php” text to array of preview includes only one time
44 if name of kpi found in CoursesAnalytics.php class:

45 add current line to array of courses functions

46 do:

47 add next lines to array of courses functions

43 while current line contains return

add next lines to array of courses preview functions

create instance of CreateFiles class and pass arrays of includes and arrays of plugin function texts

Figure 7. Pseudo-code for FileReader Class.

that, two arrays are created: one for the include_once”
code strings and another for the template content
strings selected by the user for plugin generation.
Two additional arrays are also created for the ”in-
clude_once” code and template content used in the
preview section. Using the "include_once” statement
in PHP, project files can be included, and it’s enough
to call a file just once with this command. The selected
text strings, which are templates for key performance
indicators (KPIs), are stored in an array for easier
use. Next, the saved JSON file is read. Each KPI in
the low-code platform has a unique ID, and the IDs
of the selected KPIs are placed in an array called id.
A loop is then used to iterate through this array and
populate the arrays related to the include_once code
strings and the KPI functions used for the plugin and
its preview. If the beginning of the selected ID name
is teachers, the process moves to selecting the plugin
code strings for teacher KPIs from the ”TeacherAna-
lytics.php” class. If it starts with a student, it selects
the KPI plugin code strings for learners from the
"StudentAnalytics.php” class.

Finally, if the ID starts with course, the code strings
are selected from the CourseAnalytics.php class. At
the beginning, the statement "include_once classes/
TeacherAnalytics.php” is added to the corresponding
array to load the newly generated TeacherAnalyt-
ics.php file. This file will be created in the classes
folder. Then, in the main ”TeacherAnalytics.php”
class, the code is searched based on the KPI identi-
fier. Once the identifier is found, the corresponding
code block—up to the end of its function—is added
to the template array. A similar process is followed
for selecting preview code, except that for teachers,
the function search is performed in the ”TeacherPre-
view.php” class, and the result is added to the preview
array for teachers.

To select the templates and functions related to
key performance indicators (KPIs) for learners and
courses, the same process used for teachers is applied.
The necessary code is chosen from their corresponding
classes. Next, an instance of the ”CreateF'iles.php”
class is created, and its main functions are used to
generate the core files and complete the plugin and
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1 function initializePluginFiles (inludes, functions, calls, userid, fileName):
2 initialize sub folders for plugin and preview files

if includes contains TeacherZnalytics.php:

< T, ISR

end if;
if includes contains StudentAnalytics.php:

create new TeacherAnaytics.php file in folder with classes name
write Steacher = TeacherBnalytics(); in main.php file of plugin
write functions of teacher analytics from functions variable to created TeacherBnalytics.php file

create new StudentAnaytics.php file in folder with classes name
10 write $student = new StudentRnalytics(); in main.php file of plugin
11 write functions of student analytics from functions variable to created StudentRnalytics.php file

12 end if;
13 if includes contains Courselnalytics.php:

14 create new Courselnalytics.php file in folder with classes name

15 write "Scourse = new CourseAnalytics ()

;" in main.php file of plugin

16 write functions of course analytics from functions variable to created CourseRnalytics.php file

17 end if;

18 add selected kpi function inputs from calls variable such as access level, chart type or timing type

end function;

DS o

function addcalls (callsArray):
SoutputText = "";
if callsArray([0] != null:

J o

foreach item in SteacherRrray:

BB R R R R R R R B
[

foreach item in SstudentArray:

foreach item in $ScourseArray:

40 outputText += Sresult .= Scourse -> item;
41 end for;

42 end if;

43 return SoutputText;

44 end function;

add plugin config settings to plugin folder

SteacherRArray = split callArray[0] by space;

outputText += Sresult .= Steacher -> item;
end for;
30 end if;
3 if callsArray[l] != null:

SstudentArray = split callArrayl[l] by space;

outputText += Sresult .= Sstudent -> item;
end for;
end if;
if callsArray[2] !'= null:

ScourselArray = split callArray[2] by space;

Figure 8. Pseudo-code for CreateFiles Class.

preview setup. As shown in Figure 8, the CreateFiles
class uses two main functions to produce the required
code. The most important function is initialize Plug-
inFiles, which takes five inputs. The first input is the
includes array, which holds the list of files to include
using "include_once”. The second input is the string
containing the KPI template code. The third input,
called calls, stores the customization settings for the
selected KP1Is.

The fourth and fifth inputs are the user ID and the
chosen name for the plugin file. These two inputs
will be explained further in the next section. In this
function, subfolders needed for plugin and preview
generation—such as the classes folder—are created
first. Input array element 0 always corresponds to
teachers, while elements 1 and 2 are always related
to learners and courses, respectively. If the includes
array contains the entry ”TeacherAnalytics.php”, a
new ”"TeacherAnalytics.php” file is first created in the
classes folder. After writing the include statements
from the corresponding array, the line ”$teacher =
new Teacher();” is added to the "main.php” file.

In the "main.php” file, all calls needed to use the
newly generated Analytics classes are made to run the
dashboard plugin and display the desired dashboard
in the Moodle system. Then, in the generated Teacher-
Analytics.php file, the KPI code is selected using the

function’s input. In this class, a new ”TeacherPre-
view.php” file is also created to build the preview, and
the selected code is written into it. The same process
is followed for creating new classes for learners and
courses.

The second function, called addCalls, handles assign-
ing input values to functions based on the custom
KPI selections. This function is used within the ni-
tializePluginFiles function. First, a string variable
is created to store all the function calls. Based on
the array index number, the inputs are assigned to
either teachers, learners, or courses. In each section,
the input string is split by spaces and stored in an
array. Then, for each element in that array, the corre-
sponding function call string for teachers, learners, or
courses is added to the main string variable.

For example, the expression ”$teacher-jitem” is
added for teachers. The variable used to access the
”TeacherAnalytics.php” class is named $teacher, and
the item variable contains the selected KPI identifier
along with its related input values. Finally, the ad-
dClalls function returns the outputTezt string. This
output string is used in the main dashboard file to
write the necessary function calls. After the strings
are written into their respective files, the plugin con-
figuration files are added to the file set. Finally, the
plugin output is packaged as a compressed file, ready
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2 "dashboard_name":"dashboardl"
"hidden_edit":"",

4 "ltype":["manage_class","teaching_tools"],

"id":[
"teacher_uploaded_content",
"teacher_time_response",

"student_active_students",

"course_student_avg_attempts_to_pass"

10 s

13 "teacher_times_pent":["user","total"
14 "teacher_average_times_pent”:["user"
15 "teacher_time_response":["all", "bar"
16 "teacher_main_info":["user"],
1 "student_quiz_time":["user","table"]
18 "student_main_info":["user"],

"teacher_activities":["user", "table",

"teacher_uploaded_content":["admin_all_user_self","line_smooth", "weekly"],

"daily"],

,"daily"],
,"total”, "daily"],
,"daily"],

19 "student_all_grades":["user","tahle"],

2 "student_grades_to_top_grade":["user", "tahle"],

"student_grades_to_avg_other":["user","tahle"],
"student_active_students":["admin_all_user_self","line_sharp"],
23 "student_login_count":["user","table"],

24 "student_interaction_time":["user","table"],

25 "student_daily_time_spent":["user","table"],

26 "student_course_time_spent":["user","table"],

27 "course_student_avg_attempts_to_pass”:["user","table","daily"],

28 "course_student_passed_percentage_first_attempt":["user","table","daily"],

29 "course_student_participants":["user"],

1 "course_student_activity_percentage”

"course_student_activity_to_view_percentage":["user","table","daily"],
["user","table", "daily"]1,

2 "course_view_count":["user","total","daily"],
"course_student_view_without_activity_rate":["user”,"table","daily"],
4 "course_student_view_rate":["user", "table","daily"],
"create_button":"\uB627\u062f\uB627\UB645\UB6LT"

Figure 9. Sample Output JSON File.

y Y

Back to dashboards list

File name: dashboard1_202400805153924.zip
File size: 261.35 KB

v

N

Figure 10. Dashboard Output Page.

for upload. The preview files are also saved on the
server for display purposes.

The plugin configuration files assist in the easier in-
stallation of the dashboard on the Moodle system and
configure the dependencies required for better dash-
board performance. These files include settings.php,
lib.php, and version.php files. The version.php file

contains the name and version of the plugin, the
minimum Moodle version for installation, and the
required plugins for better performance. The lib.php
file includes the navigation settings of the plugin after
installation to help improve accessibility.

Finally, the settings.php file contains the overall set-
tings for running the plugin. All files generated by the
transformation engine include the compressed plugin
file for installation in the Moodle system, a JSON
file for storing dashboard settings, and the necessary
files for dashboard preview. When editing the gener-
ated dashboard, the JSON file loads the dashboard
information into the platform, enabling changes. The
programming language used for implementing the
transformation engine is PHP, and all files required for
plugin generation and preview are also written in PHP.
An example of the JSON file is shown in Figure 9.
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Figure 11. View of the Generated Dashboard Preview.

4.3 Deployment

In the deployment section, the dashboard output page
is displayed on the platform. Similar to the dashboard
list page, this page provides options to delete, edit,
upload, and preview the dashboard.

By clicking the download button, the compressed file
is downloaded to the system and can be used for de-
ployment in the Moodle learning management system.
By clicking the preview button, the generated dash-
board with sample data is displayed in an environment
resembling the Moodle learning management system.
By clicking the edit dashboard button, the user is
directed to the name and evaluation criteria selection
page, where the generated dashboard can be edited.

To display the dashboard charts in Moodle and the
preview section, the ChartJS library has been used.
This library is implemented by default in Moodle for
chart display and can be used based on the desired

data. The dashboard output page is shown in Fig-
ure 10.

The plugin can only be installed by the system admin-
istrator on the Moodle learning management system.
The generated plugin performs better on Moodle ver-
sion 3.10. To install the Moodle plugin, first, extract
the compressed file, then place the teachers_dashboard
folder in the moodle/local directory. Next, access
the Moodle URL to initiate the installation process.
Utilizing the configuration files aids in the easy instal-
lation of the software, allowing users to use the plugin
without needing to generate these files themselves.
The dashboard’s installation requirement is the
logstore_lanalytics plugin, which must be installed
first during the installation process. Using the log-
store_lanalytics plugin, user activity reports are
recorded. After the generated plugin is installed in
the Moodle system, the generated dashboard becomes
viewable. Upon deployment and installation of the
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plugin in the Moodle learning management system,
data is updated and displayed every time the dash-
board page is accessed. A preview of the generated
dashboard output is shown in Figure 11.

5 Evaluation

The evaluation of the present study is conducted in
two parts. In the first part, three case studies are
presented for different purposes, through which the
utility of the proposed platform for various require-
ments is assessed. In the second part, a usability
evaluation is conducted to assess ease of use and user
satisfaction in utilizing the low-code development
platform. The research questions are as follows:

(1) How much time and effort is required to learn
and work with this platform compared to the
traditional method of plugin development?

(2) To what extent does this platform support key
performance indicators for creating various dash-
boards?

5.1 Utility Assessment

The subject of the first case study is the develop-
ment of a dashboard aimed at reviewing the teacher’s
teaching results. The second case study focuses on the
development of a dashboard for analyzing the use of
teaching resources and tools. The goal of the third case
study is to present a dashboard for teacher-learner
interactions.

The objective of the dashboard developed for the first
case study is to review the teacher’s teaching results.
The key performance indicators (KPIs) for this dash-
board include students’ grades compared to the class
average, the percentage of students completing and
passing on the first attempt, and the average num-
ber of attempts to pass the exams. In this case study,
the KPI for students’ grades compared to the class
average is in the form of a bar chart. The KPI for the
percentage of students completing and passing on the
first attempt is displayed as a table, and the KPI for
the average number of attempts to pass the exams is
shown as a line chart. The design of this dashboard
using the platform took approximately three minutes.
Users do not need to be familiar with programming
to utilize the proposed platform. The number of lines
of code generated was 1,424 lines. The estimated time
required to implement this plugin by a user with inter-
mediate programming knowledge, without utilizing a
low-code platform, is approximately three hours.
The dashboard for the second case study was devel-
oped to analyze the teacher’s use of teaching resources
and tools. The selected key performance indicators
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(KPIs) for this case study include the number of up-
loaded materials and the number of activities initiated
in the course. For the KPI of the number of uploaded
materials in the course, the user type is set to all teach-
ers, and its display type is chosen as a table. The user
type for the KPI of the number of activities initiated
in the course is set to access level. The display type
and scheduling type are selected as a pie chart and
weekly, respectively. In the weekly scheduling type, the
week number during which an activity was performed
is considered. The design of this dashboard using the
platform took approximately two minutes. The num-
ber of lines of code generated was 1,172. Implementing
this dashboard through programming would require
approximately two to three hours.

The objective of the dashboard developed for the third
case study is to analyze the teacher’s interaction with
learners. The key performance indicators (KPIs) as-
sociated with this subject include the teacher’s re-
sponse time to questions in the forum, the percent-
age and number of active learners in the forum, and
the percentage of learner activity. For the KPI of the
teacher’s response time to questions in the forum, the
user type is set to all teachers, and its display type
is set to total to show the total response time of all
teachers to learners’ questions in the forum. For the
KPI of the percentage and number of active learners,
the user type is set to access level, and its display type
is chosen as a donut chart. Regarding the percentage
of learner activity, the user type is set to teacher only,
allowing each teacher to view the learner activity in
their courses. Its display type is chosen as a curved
line chart with a daily scheduling type. The number
of lines of code needed to implement this platform
was 1,472 lines. The design of this dashboard using
the proposed platform takes three minutes, whereas
implementing it through the traditional method for a
user with intermediate programming knowledge would
take approximately four hours.

5.2 Usability Evaluation

In this section, the usability evaluation and user satis-
faction in using the proposed low-code development
platform are addressed. To this end, an online work-
shop was held. The workshop included training on
using the platform, implementing the dashboard, cus-
tomizing it, and viewing its preview. In this section,
the usability of the Bina platform for generating per-
formance analysis dashboards of teachers is assessed
using a questionnaire evaluated by 37 participants,
and the results are reported. For the platform evalua-
tion, the online workshop was conducted with system
administrators from various educational institutions
and individuals familiar with the operation of learning
management systems. To accomplish this, we shared
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Table 2. Platform Evaluation Results.

Group Evaluation Question Very High‘High‘Moderate‘Low‘Very Low‘
. Extent of Simplification in Accelerating Dashboard 12 20 5 0 0
Efficiency Development
Understanding the Dashboard Using Preview FuncH 18 16 3 0 0
tionality
i Utilization of Platform Features Based on the User 12 15 10 0 0
Aesthetics Interface
Suitability of Color Schemes and Fonts 15 16 6 0 0
Comprehensibility of Various Platform Sections 8 17 10 2 0
Ease of use Ease of Using the Platform for Dashboard Creation 14 18 5 0 0
Ease of Editing and Recreating Dashboards 16 15 4 2 0
Clarity of the Platform’s Documentation 17 10 10 0 0
Guides and Time Required to Review the Platform’s Documenta 0 6 11 13 7
documentation |tion
Utilization of Help Pages for Platform Usage 9 19 7 2 0
Time Required to Install the Plugin in the Moodle 0 10 16 7 4
LMS

the workshop content with the Isfahan teaching com-
munity, as well as students from the Faculty of Edu-
cation at the University of Isfahan.

In this workshop, participants were asked to first watch
an instructional video? on how to use the platform.
Then, using the implemented platform, they created
the teacher performance analysis dashboard and fi-
nally evaluated the platform by filling out an assess-
ment form ? . The evaluation questions were defined
based on ISO 9241 standards [27]. These questions
were categorized into four groups: efficiency, aesthet-
ics, ease of use, and guides and documentation. The
evaluation results? of the platform are shown in Ta-
ble 2. Additionally, the assessment form was shared
on social media and sent by professors to the Faculty
of Education to answer the platform evaluation ques-
tions. The workshop participants included 27 men
and 10 women, aged 21 to 45. Five of the evaluators
were system administrators in different educational
institutions. Fifteen evaluators were undergraduate
students, seventeen were master’s students, and five
were doctoral students which are all of them educa-
tional students.

In general, the time required to create a dashboard
using the proposed low-code platform ranges between
two to eight minutes. The duration of dashboard de-

2 The instructional video on how to use the platform is
available at the link https://youtu.be/n7mpEsITCrs.

3 The platform evaluation form can be accessed via the link
https://forms.gle/6kxrZKBgCKgXZdTF8.

4 The files created by the participants and the three case
studies, along with additional instructions for installing
Moodle and the plugin, can be accessed via the link
https://github.com/amirbadiei76/Bina.

sign through traditional methods varies depending
on the volume of key performance indicators. Based
on measured times for traditional dashboard develop-
ment, an average of approximately one hour is required
for every 300 lines of code. Given that the number of
lines of code generated by participants ranged from
700 to 6,000 lines of PHP code, around two to twenty
hours of programming would be required. Therefore,
based on participant feedback and the measured times
compared to traditional development methods, us-
ing the proposed low-code platform helps reduce the
time required to develop teacher performance analysis
dashboards.

5.3 Threats To Validity

Construct Validity: Threats to construct va-
lidity are related to the accuracy of observations
in connection with the hypothesis of the present
study. In this research, a feature model, meta-
model, and low-code platform were proposed for
the development of teacher performance analysis
dashboards with customization capabilities for
the Moodle learning management system. To cre-
ate the low-code platform, domain feature analy-
sis was conducted, which was used to design the
feature model. Subsequently, the metamodel and,
finally, the low-code platform were implemented.
The stages of dashboard development using the
implemented low-code platform included model-
ing, automation, and deployment. We argue that
there are no threats to construct validity.

Internal Validity: Internal validity threats re-
fer to factors that might influence the research
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results. The selection of topics for the three case
studies could be one potential threat. For each
case study, the most relevant key performance in-
dicators (KPIs) were selected; however, in future
developments, more KPIs will be added to the
low-code development platform. Another threat
pertains to validation constraints to prevent the
incorrect generation of dashboard codes. To avoid
errors in code generation, the codes are selected
from pre-written templates. Each template re-
lated to KPIs is reviewed and tested before being
added to the platform.

Reliability Validity: Based on the conducted
case studies, three case studies were carried out
with the topics of designing a dashboard to re-
view the teacher’s teaching results, a dashboard
for analyzing the use of teaching resources and
tools, and a dashboard for teacher-learner inter-
action. However, it cannot be claimed that all
dashboards that could potentially be created are
supported by the proposed platform. By general-
izing the feature model and developing additional
templates for other key performance indicators
(KPIs), it becomes possible to create various dash-
boards with a wider range of topics. Additionally,
by enabling the extensibility of KPIs, the plat-
form allows users to create dashboards with their
desired KPIs. KPI extensibility is one of the fu-
ture tasks aimed at enhancing the capabilities of
the low-code development platform.

External Validity: Threats to external validity
relate to the generalizability of the results. The
Bina low-code platform was evaluated through
three case studies and subsequent user surveys
conducted via an online workshop. To generalize
the platform evaluation, additional case studies
with different topics should be utilized alongside
the existing three case studies. In the conducted
online workshop, five of the evaluators were sys-
tem administrators, and it is possible that the
selected target population for evaluating the plat-
form was insufficient and did not yield accurate
results. Nevertheless, for further evaluation of the
usability and effectiveness of the platform in pro-
ducing teacher performance analysis dashboards,
additional studies should be conducted with sys-
tem administrators and educational institutions.

6 Discussion

This article introduces a low-code development plat-
form for designing teacher performance analysis dash-
boards. The purpose of this platform is to minimize
manual coding, reduce development costs and time,
and enable non-expert users to utilize it. Most analyt-
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ical dashboards are designed for evaluating learners,
and despite the significance of teacher performance as
a key element in the educational process, little atten-
tion has been given to the development of dashboards
capable of evaluating teacher performance. Further-
more, most existing dashboards are external to learn-
ing management systems, requiring the end user to rely
on third-party software for performance analysis and
displaying analytical charts. This, along with the high
cost of custom development for these systems, has re-
sulted in limited adoption of teacher performance anal-
ysis dashboards by educational institutions. Therefore,
the use of the proposed low-code platform facilitates
the development of teacher performance analysis dash-
boards for educational institutions. However, as the
platform scales to larger datasets and more concurrent
users, performance tuning and efficient resource man-
agement become critical to maintain responsiveness.
Our platform is designed with a modular architecture
that allows it to handle increasing volumes of teacher
data and a growing number of dashboards without sig-
nificant performance degradation. This is achieved by
leveraging Moodle’s underlying robust database and
employing efficient data retrieval mechanisms, ensur-
ing that the dashboards remain responsive even as the
institution’s size and data grow. Handling sensitive
teacher performance data also demands robust privacy
safeguards—such as encryption at rest, strict access
controls, and audit logging—to protect personal infor-
mation. Our platform adheres to Moodle’s established
security protocols and allows for granular access con-
trol, ensuring that only authorized personnel can view
specific dashboards and data. Integration of diverse
plugins may face compatibility issues that require ex-
tra configuration or precise version matching. As a
Moodle-integrated solution, our platform is developed
to be highly compatible with existing Moodle plugins
and functionalities. This ensures a seamless user ex-
perience and minimizes potential conflicts with other
tools educational institutions may already be using.
Finally, although the system is aimed at non-expert
users, there is still an initial learning curve as they fa-
miliarize themselves with the interface, configuration
of data sources, and visualizations.

This article begins by addressing the concepts nec-
essary to understand teacher performance analysis
dashboards and various learning management systems.
Subsequently, related research and a comparison of
the present study with those studies are discussed.
In the solution section, the low-code platform is ex-
plained, and in the evaluation section, the present
study is assessed in two parts. Based on the usability
evaluation results, three case studies with different
objectives were created. Then, to evaluate usability,
the proposed low-code platform was assessed by 37
participants. According to the evaluation results, the
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low-code platform facilitates faster dashboard devel-
opment. Finally, the two questions posed at the be-
ginning of the evaluation section must be addressed.
Response to the first question: Given the avail-
ability of a graphical interface and guide pages for
various sections of the platform, users can quickly
learn how to use it. Furthermore, additional features,
such as the inclusion of an intelligent assistant and
improved user interface, will be incorporated into the
platform in future developments.

Response to the second question: Based on the
studies conducted to design key performance indica-
tors (KPIs) relevant to teacher performance evalua-
tion, this research sought to collect all the necessary
KPIs to enable the creation of all the dashboard con-
figurations required by users.

7 Conclusions

Nowadays, the use of learning management systems
(LMS) has increased significantly. This has made the
analysis of teacher performance essential, considering
the diverse components of teaching. In the developed
platform, users can customize and generate teacher
performance analysis dashboards without requiring
programming knowledge or plugin development exper-
tise. Within this platform, key performance indicators
(KPIs) for the dashboard can be selected based on
teacher evaluation criteria. Additionally, each KPI
can be customized according to the user type, chart
type, and scheduling type. Furthermore, after creat-
ing the dashboard, a preview feature allows users to
review the settings and make adjustments if needed.
Using the proposed platform, system administrators
can easily implement teacher performance analysis
dashboards and deploy them within the Moodle learn-
ing management system.

To enhance and expand the proposed platform and
improve its usability, several areas can be addressed.
These include improving customization parameters,
providing generated dashboards for other learning
management systems (LMS), intelligent platform en-
hancement, improving the performance of the gener-
ated charts, and expanding the extensibility of key
performance indicators (KPIs). In the proposed plat-
form, available customization features include teacher
evaluation criteria, KPIs, user types for displaying the
desired KPI, and the chart type and scheduling. In
future work, additional chart types can be introduced.
The provided plugin file is currently only installable
on the Moodle LMS. In future efforts, by researching
other LMSs and gathering the requirements for plugin
development for those systems, the generated plugin
could be made applicable to other LMSs. To create
a better user experience, an intelligent assistant can

be incorporated. Adding an intelligent assistant to
the platform will help users make better use of the
platform and meet their needs more quickly. Since
the output plugin operates within the Moodle LMS,
the ChartJS library, available in Moodle, is used to
display charts. This library only supports line, pie,
donut, and bar charts. The low-code platform was
developed based on the proposed metamodel and fea-
ture model, and the ability to add custom KPIs has
not been implemented. To advance the platform’s ca-
pabilities, we can extend multi-LMS compatibility by
developing adaptive plugins for systems like Canvas
and Blackboard using standardized API integrations,
and implement a modular KPI framework support-
ing dynamic formulas, third-party extensions, and
Al-driven metric suggestions.
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