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Abstract

This study examines the impact of integrating technology-supported
ipsative assessment into Grade 8 mathematics teaching in Lebanese public
schools in Aley district. A mixed—methods design was used, combining a
teacher questionnaire, repeated student assessments administered across
two intervention phases, and focus groups with teachers and students. The
intervention integrated e—learning, e—assessment, and e-feedback through
online mathematics applications to support self-referenced progress
monitoring. Quantitative findings indicate improved student performance
across the intervention phases, while qualitative findings suggest increased
confidence, engagement, and perceived usefulness of feedback. Teacher
survey results did not show statistically significant associations between
application use and the assessed feedback/assessment categories,
suggesting that implementation quality and context may matter more than
platform availability alone. The study used a quasi—experimental with one-
group design without a control group and explored self-efficacy qualitatively

rather than through a standardized scale.

A questionnaire was shared privately and filled out by 111 math coordinators
and teachers out of 145. Four assessments were shared with students
in two consecutive phases via online math apps that were integrated to
provide students with e—assessment, e-learning, and e-feedback.64
students participated in this study from 5 public schools. The analysis of
the collected data was performed using independent sample t-tests with
SPSS software. The mean score in the 1t phase increased from 2.98
to 3.94, which indicates a notable improvement in student performance.
The boxplot analysis reveals a clear shift in the distribution of scores, with
over 75% of students achieving higher scores (around 4 out of 5) after
the intervention. The mean score in the 2™ phase increased from 3.11 to
3.92, indicating a positive shift. The distribution of scores shifted towards
higher performance levels, with over 75% of students achieving scores of
4 or 5 out of 5.
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Introduction

Despite the longstanding existence of ipsative assessment, formal systems
implementing it remain limited. Hughes admits that a large number of
teachers are probably using this type of assessment without being aware
of or familiar with the word ipsative. Considerable research has been done
about assessment and technology, previous studies implemented formative
ipsative assessment as part of inquiry learning in high school (Nishizuka,
2022) or as effective ipsative feedback in languages (Martinez—-Arboleda,
2021).

Choosing grade 8 students was due to the importance of this grade level

in learning the mathematical basic skills that are considered the core of
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middle school curriculum. Learners at this age usually engage in activities
that show their strengths and not their weaknesses. This study focuses
on implementing online computer-marked assessments integrated with
ipsative assessment, a less popular kind of assessments, to keep pace
with today’s educational progress and examine the efficacy of ipsative
e-assessment and e-feedback regarding intra— and inter-individual
differences. While choosing public schools was one of the main goals
of this study since the national books and the learning strategies needs
improvement, where implementing new assessment strategies may reveal

faster progress in students’ achievements in mathematics.

Providing students, the confidence they need to complete self-referenced
math assessments is the main objective where grades will reflect their
progress. This will limit the high—achievers’ showing off and give space
for other students to show their abilities through scoring depending on
their progress. Moreover, this study will provide invaluable insights for
educational trainers, school supervisors, teachers, and, most importantly,
curriculum designers. The study findings will facilitate the development
of innovative materials and online applications that support effective

e—assessment and e-feedback practices.

However, the findings of this study will be limited to math subject and
cannot be generalized to other subjects. The study has been conducted
through the last school semester of the academic year (2023-2024) and
the location of schools has been in the same district. The used accounts
from the IXL site were free for one month. So, creating accounts for students
via IXL app, sharing the passwords with students and using them in a
period of one month limited the interference time of feedback between the
assessments. The last technical limitation was the availability of network
for some students that obliged the researcher to give more time for some
stages to be fully completed. Few school principals were not cooperative
and kept postponing the visit to their schools to avoid the participation
of their students in the study. While in other schools only some students
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didn’t participate for personal reasons, though teachers and students were
always reminded that the results are confidential and won’t affect school
results.

The primary objectives of this study are to examine the integration of
technology into mathematics education through the use of e—assessments,
e—feedback, and ipsative evaluation methods. It investigates changes in
students’ performance following the implementation of multiple digital
assessments and individualized feedback, with the aim of enhancing
teaching and learning practices. Mathematics applications are employed
to encourage students to practice regularly, monitor their progress, and
receive tailored feedback aligned with their individual responses. Mobile
applications provide continuous e—feedback, enabling systematic reflection
on learning outcomes. Central to the study is the application of ipsative
assessment, which evaluates each student’s progress against their own
prior results rather than in comparison with peers. This approach fosters a
personalized learning environment that promotes self-improvement while

reducing competitive pressures in mathematics education.
Materials and Methods
Research design and plan

This study adopted a mixed—-methods design combining quantitative and
qualitative components. Quantitative approach, as explained by Edmonds
and Kennedy (2017) is framed by the belief of one truth requires to be
discovered and is known as realism. Typically, this approach is favored to
study the outcomes effected by integrating technology into assessment.
To validate the findings, qualitative research method was also used in
tandem. Qualitative research method is considered a must to rely on
others experiences and their different perspectives towards using math
apps, e—assessments, e-feedbacks and particularly using them ipsatively.
Edmonds and Kennedy (2017) inferred in their book that thoughts, feelings

and experiences are unobservable and it doesn’t suggest one reality. It is
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based on true understanding of actions.

The quantitative component included: a questionnaire administered to
mathematics coordinators and teachers, and repeated student assessments
implemented in two consecutive phases through online mathematics
applications. A survey was shared privately with math coordinators and
teachers all over Lebanon. 111 math coordinators and teachers filled the
questionnaire out of 145. The questionnaire was composed of 4 main
parts: the demographic part about the coordinators and teachers, questions
specifying the school main features where they are employed, 2 Likert
Scale parts the first to identify the overall feedback applications and the
second to identify assessment applications of teachers and the overall

implementation levels of technology in their classrooms.

Students completed four online assessments over time, which were
designed and piloted, Score changes were examined across phases.
Because no control group was included, the design supports interpretation
of improvement patterns within the participating group but does not by itself
establish causal effects.

Thus, the student intervention component followed a quasi—experimental

one—group repeated—assessment design.

The qualitative focus groups were used to interpret and contextualize
the quantitative findings (including students’ perceptions of feedback,
confidence, and engagement) and to identify implementation constraints
in real school settings. This approach included a focus group of 10
teachers, who were interviewed in an online meeting via Microsoft Teams’
application. Another 2 focus groups were included, of 11 students each

to explore experiences with e-learning, e—assessment, and e—feedback.
Population and sampling method

The links for the google form of the questionnaire were sent as private

messages via WhatsApp, Facebook messenger or e-mail. Data was

75



Sk
LR g

/———\W Ao Asaledsios paylne
collected from Math coordinators and teachers teaching K-12 from private
and public schools all over Lebanon. 111 teachers participated in the
survey out of 145 that could have been reached due to the crisis of Israeli

attacks.

Students that enrolled in the study were of Aley district, from 5 different
public schools. The number of schools is considered representative due
to the fact that only 9 schools were opening their doors and teaching
their students by the time this study was implemented. Thus allowing 64
students of the 8" grade to participate in this study out of 103 students.
The same student group participated across the intervention sequence,

although some missing responses occurred across assessments.

Teachers using Math online apps

ND ]
0 20 40 60 80

B Use Math Online Apps

Figure 1.1 Teachers using Math online apps
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Figure 1.2 Number of teachers using ipsative assessment

Sampling the focus group was based on the results of the questionnaire.
50 teachers used online math apps with their students (fig 1.1) and 17
teachers use ipsative assessments weekly and 22 teachers always use
ipsative assessment in their classes (fig 1.2). 10 teachers were chosen on
the basis of these two features. 3 teachers that use math apps and don’t
use ipsative assessment, 3 teachers that use them both and 2 teachers
that use ipsative assessment but don’t use online math apps. To reach
them the google form was collecting the emails of the participants which
helped to contact them through e—mail.

2 — 2 — 1 Pilot of the questionnaire

To conduct the pilot study, the objectives were clearly set. The sample
was selected to be representative and similar to my actual respondents.
Once, the questionnaire is completed, the questionnaire was piloted on 23
teachers. The collected results ensured that the questionnaire items were

easily understood and answered.
2 — 2 - 2 Pilot of the 4 assessments

Four assessments were addressed and piloted with 12 students in a
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school in Baabda district. The results were compared using independent
sample t—test in IBM SPSS 21. The independent-sample t-test was run to
determine if the e—feedback was more effective at increasing the number
of correct answers than learning without providing e-feedback. The results
showed that the participants when receiving positive e-feedback (M=4.00,
SD=1.279) reported higher number of correct answers than when not
receiving e—feedback (M= 2.92, SD= 1.505). This difference was not
significant (t (-1.900) p=.071) p>.05 at 5% significance level. Thus,
Further studies are required to accept or reject these results.

Table 1.1: Pilot study

Group Statistics

Std. Error
phasel N Mean Std. Deviation Mean
scores] 1 12 292 1.505 434
2 12 4.00 1.279 369

2 - 2 - 3 Pilot of the questions for the focus group

The questions of the interview were piloted with a teacher and 2 students
to check understandability and to approximate the time needed to conduct
the meeting with the focus groups. The questions were prepared in both
languages Arabic and English. The consumed time to answer them was 22
min. so the expected time for the meeting should be 30-40 min.

2 — 3 Data collection and instruments

The online apps that were adopted: Google form to investigate teachers’
methods and use of assessment and feedback, the IXL to foster e-learning
and formative feedback, Quizizz (Wayground) for e-assessment to compare
previous work with the current performance with formative—ipsative
feedback and Seesaw for feedback and reflections. As for communication,
WhatsApp, email and messenger were used to communicate with teachers

and students in addition to in—person contact.
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As a first stage, questionnaires were prepared to reach math coordinators
and teachers. To prepare this questionnaire, 23 articles about educational
technology, feedback and assessment were deeply reviewed. A deep
search for the contact numbers of the math coordinators and teachers
was done either through their school principals, their colleagues, or their
students. Second, the accounts for three online applications were prepared
to integrate them accordingly in my study. Students were helped to set
up their mobile apps on their devices using small documents that explain
the instructions to download and sign in to the apps and links. Then,
the credentials, usernames and passwords, were set and sent via private
messages on their mobile phones or delivered to them in person at their
schools. The third stage was designing the tools needed to measure
students’ progress. Four main assessments were designed to be assigned
to students via the math online app, Quizizz. The misconceptions were
based on simple skills that most students always fail to master (Stemele,
B. P., & Jina Asvat, Z., 2024). Teachers usually try their best to build their
students’ knowledge about algebraic terms and expressions as soon as
they start learning operations. But most students fail to master these skills.
The skills that were chosen in this study were: factor quadratics, factor out
a monomial, polynomial vocabulary, add and subtract polynomials, multiply
a polynomial by a monomial, multiply two binomials, distributive property,
identify equivalent linear expressions, and simplify variable expressions

involving like terms.

The last tool, was the questions for interviewing the coordinators and
teachers that will participate in the focus group which were prepared
depending on the collected responses of the questionnaire that was
previously filled by the them. The questions for students’ focus groups
were emphasized about their own perceptions to infer to what extent their

self-efficacy has changed.
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2 - 4 Validity and reliability of instruments

For the reliability and validity of the questionnaire, piloting and Cronbach’s
alpha measure were applied. The internal consistency, the Cronbach’s
alpha measure, was calculated using IBL SPSS 21, which was found
to be (.742 for the 13 ordinal variables. A Cronbach’s alpha value of
0.742 indicates an acceptable level of internal consistency among the

scale items.

Table 1.2: Reliability of the teacher’s questionnaire

Reliability Statistics

Cronbach's Alpha Based on

Standardized Items Nof Items

Cronbach's Alpha

742 750 13
For the assessment tools, piloting the assessments with different group

of students under the supervision of 2 other math teachers ensured their
reliability and validity. Moreover, Piloting the focus group’s questions with

other teachers and students assured their validity and consistency.
2 — 5 Ethical concerns

The questionnaire responses were confidential and anonymous and the
participants responded voluntarily to them. The research purposes and
procedures were communicated with school principals, coordinators,
teachers and students in advance. Besides, all contact numbers of teachers
and students remained confidential, all students should be able to access
assessments, and they should be made as inclusive as possible. Feedback
ought to be timely, helpful, and respectful of each person’s requirements.

2 - 6 Implementation, collecting data and evidence of students’

progress.

First, a post-study survey was delivered to math coordinators and
teachers in private chats via social media apps and emails ,111 math

coordinators and teachers filled the questionnaire out of 145. Those who
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didn’t participate referred that to their unstable living situation during the
Lebanese crisis of the Israeli attacks. Second, the first assessment was
designed to diagnose students’ mastery of certain skills. As (Yovanoff,
2009) inferred assessment results may provide information about students’
mastery of relevant prior knowledge and skills as well as preconceptions or
misconceptions and teachers may adjust their instruction relying on these
results by identifying which areas students have or have not mastered. The
3rd stage is considered as construction of knowledge as (Veletsianos, 2016)
mentioned all forms of constructivist theories “share the understanding that
individuals® construction of knowledge is dependent upon individual and
collective understandings, backgrounds, and proclivities” (p. 38). Using
the IXL application aimed to help students understand the concepts and
skills experience and deep practice. During one month (30 days), 7,287
questions were solved. The application’s student quick review showed
that students spent 91hrs 19min practicing the assigned skills. The skills
that were assigned were chosen depending on the results of the first quiz.
Hereby, the concept of formative assessment is applied.

Therefore, the ipsative approach was introduced to evaluate each student’s
progress compared to his/her previous results. Using positive self—
referential feedback aimed to provide learners with feedback electronically
on their progress as well as on their learning outcomes. (G. Huges, E.
Wood, K. Kltagawa, 2014) described the importance of engaging students
with feedback to become self-regulating and act as assessors through
encouraged self-review. Hence, using Seesaw helped students receive
feedback on their outcomes and their progress and allowed them to add
their comments as a self-review over the whole process. Students were
also allowed, after receiving feedback, to rejoin the same questions and
resolve them during the week. After comparing the results of both attempts
for each student, the efficacy of the feedback they received was noticed.
Digital platforms facilitated the comparison of students’ previous work with

their current performance, allowing for a clear assessment of progress. By
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sharing the results directly through the Seesaw app, students were able to
access the feedback promptly and engage in self-reflection.

To promote and foster the sense of ipsative assessment, the 2™ assessment
covered the similar content to record students’ improvement. Corrective
feedback should be avoided not to emphasize on weaknesses. However,
positive feedback starting with the students’ accomplishments can be
followed with the critique as inferred by (G. Huges, E. Wood, K. Kltagawa,
2014) that critical feedback is sandwiched between two sets of praise in
an attempt to make the filling easier to swallow. Hereby, the 3 and the
4" assessments were introduced to repeat the same process followed with
the 1%t and the 2" assessment. Assessments were also introduced after
a week allowing students to join the e-learning stage through IXL and
receiving e—feedback via Seesaw (fig 1.3). Furthermore, the WhatsApp
groups assured the continuous backup whenever students’ engagement
diminished or showed delay. The integration of different applications
covered all areas of communication especially the difficulties faced related

to internet connection and availability of network.

Therefore, the intervention integrated online mathematics applications
to provide e-learning, e—assessment, and individualized e-feedback.
Students completed repeated assessments in two phases. Performance
trends were examined by comparing assessment scores across time
points and by reviewing score distributions (including boxplot summaries)
to identify shifts in performance levels.
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Figure 1.3 Sequence of tools implementation with students
Focus group: Conducting focus group meeting with students and teachers

Focus groups offer a powerful method for gathering rich qualitative data.
(Leung FH, SavithiriR., 2009). Focus groups can provide rich qualitative
data that offers deep insights into participants’ perceptions and experiences.
This tool requires skilled moderation to manage diverse opinions and ensure
equal participation of all participants especially when conducted with expert
participants who can have different views and can be easily supported
with relevant evidences based on their own experience. These focus
groups produced rich qualitative data by enabling a deeper examination of
participants’ experiences and viewpoints. Thus, the goal of this study was
to provide an in depth and detailed knowledge of the research issues by

integrating these quantitative and qualitative methodologies accordingly.
Theoretical background

Older studies have always discussed different types of assessments which
compare the test-takers’ results against peers or certain criteria. Other
types of assessment are the diagnostic, formative, summative, ...that also
show their influence on the learning process. Focusing on strengths to
enhance learning abilities is necessary for motivating students (Hughes
et al., 2014). This study is framed in integrated theoretical framework
composed of three theories (fig. 1.4)
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Formative Assessment Theory and Constructivist Approach, Self-
efficacy Perspective and Achievement Behavioral Learning Theory and
Connectivism Learning Theory.

Formative assessment that emerged from constructivist learning theory
(Atasoy & Kaya, 2022) is associated with the writings of major authors like
Lev Vygotsky, John Dewey, and Jean Piaget (Mattar, 2018). Constructivism,
as Tam (2000) reported, assessing students using a special type of
formative assessment which is: ipsative assessment, it is considered
as the first challenge of re—conceptualizing learning as a constructive
method. And designed to allow students to compete with and improve
upon their prior performance on the same assessment which is a natural
continuation of retrieval practice (Penn & Wells, 2018). Moreover, (Clark,
2012) inferred that by determining the degree to which formative feedback
actualizes and reinforces students’ self-regulated learning techniques, the
idea of formative ipsative assessment is proven to be a unifying theory of

teaching that directs practice and enhances the learning process.

Formative—Ipsative assessment offers resolutions as a motivational device
and in helping learners to develop self-regulatory skills over time (Hughes
et al.,, 2014). Ipsative feedback also plays an important role in building
self-confidence. Critic or negative feedbacks have a negative influence
on learners’ self-efficacy. Some instructors use devices such as the
“feedback sandwich” in which critical feedback is sandwiched between two
sets of praise or positive feedback in an attempt to make <filling’ easier
to swallow (Hughes et al., 2014). Self-Efficacy is a person’s particular
set of beliefs that determine how well one can execute a plan of action in
prospective situations (Bandura, 1977). By recognizing their strengths and
building on their past successes, students can develop a positive mindset
and a stronger sense of self-belief. Thus, formative—ipsative assessment
is a suitable behaviorist approach due to the formation of new skills and
knowledge in a certain coarse. (Schunk, 1984) advocates students’
achievement expectancies affect behavior and perceived self-efficacy is
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an important variable in understanding achievement behavior.

In addition to these competing theories, connectivism, a learning theory
that emphasizes the importance of networks and connections, aligns
well with the personalized nature of formative ipsative assessment. By
leveraging digital tools and platforms, teachers can implement formative
ipsative assessments within a connectivist framework. In a time when
knowledge is no longer acquired in a linear fashion, technology performs
many of the cognitive functions that learners once performed (such as
storing and retrieving information), and performance is frequently required
in the absence of full comprehension, learning theories should be modified
(Mattar, 2018).

Connectivism, as (Siemens, Connectivism: A Learning Theory for the Digital
Age, 2004) states, is a new learning theory (more adequate than behaviorism,
cognitivism, and constructivism for a digital age). Connectivism carries
the learning process in a highly connected world to a newer perspective
than pre—digital world. Students are connected with their electronic devices
(smart phones, tablets, ...) to information sources. From this view, as
(Ottenbreit-Leftwich & Kimmons, 2020) reported, learning need not be
isolated to the mind, but becoming a learned capable citizen in a digital
society requires learners to become connected efficiently and persistently.
Researchers, like Gwyneth Hughes, have extensively explored the concept
of ipsative assessment, emphasizing its role in promoting student self-
evaluation and progress monitoring. By incorporating technology into the
classroom, educators can facilitate the implementation of formative ipsative

assessment, providing students with timely and targeted feedback.
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Figure 3.4: Conceptual Framework
3 - 1 Operational Definitions
Ipsative assessment

The word ipsative comes from the Latin ipse that means “of the self’.
Ipsative assessment is a type of assessment in which the student is
compared to his best previous attempt within the same curricular concepts
(american board, n.d.). Ipsative assessment can also be defined as: ipsative
assessment compares existing performance with previous performance.
(Hughes, 2011).

Educational technology

Educational technology (also known as “EdTech”) refers to an area of
digital technology devoted to the development and the application of tools
(including software, hardware, and appropriate technological processes)
intended to promote education (Lazaro, 2021)..

Ipsative feedback

Ipsative feedback involves references to previously—provided feedback and
the personal progress that students have made compared to that (Ventista,
2018). The aim of ipsative feedback scheme was to provide learners with
feedback on their progress as well as the outcomes of their work (Hughes
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et al., 2014).
Self-efficacy

Self-Efficacy is the belief that you are capable of achieving a specific
goal or performing a particular task (Writer, 2015). Self-efficacy is task—
specific. For example, if your boss asked you to manage a simple project,
then you might feel confident in your ability to complete this task (Writer,
2015).

Computer—based intervention

Computer—based intervention is a broad term used to describe the use of
technology to have students practice tasks, provide tutoring, and assist in
the management of instructional programs for students that need assistance
(Kulik, C & Kulik, J, 1991; Rich et al., 2017).

Literature Review
4 - 1 Educational technology and feedback

According to earlier research Feedback needs to be clear, concise, timely,
non-threatening, and editable in order to be effective (Schwartz, tsang,
Blair, 2016). Computerized feedback can be utilized to produce more
detailed and accurate diagnostic data from e—assessments in addition to
presenting students’ overall performance (Bulut, 2020). As explained by
Irwin et al. (2011), rather than the structure of the feedback itself, we
are more concerned in its creation, delivery, and utilization process. As
(Barnes, 2023) notes, “educators must weigh the benefits of innovation
against the risks of inequity and misuse to ensure technology truly enhances
learning outcomes.”. Recognizing that technology should enhance rather
than replace successful teaching methods, it is crucial to find a balance

between traditional and modern approaches.
4 - 2 Feedback in Mathematics Education

Feedback in education plays a crucial role in enhancing student learning,
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but its effectiveness varies depending on factors like timing, method of
delivery, and the type of feedback provided. A systematic review by
Saoderstrom and Palm (2024) on feedback in mathematics education. Using
Hattie and Timperley’s (2007) framework. The study found that task-level
feedback was most frequently addressed, while feedback targeting self-
regulation, despite its potential for fostering independent learning, was less
commonly explored. These findings point to the need for further research
particularly self-regulation feedback and strategies to encourage students
to use feedback meaningfully in mathematics education.

Barana, Marchisio, and Sacchet (2021) investigated the effects of Interactive
Feedback (IF) within the context of Automatic Formative Assessment (AFA)
in digital mathematics learning, emphasizing its role in promoting student

engagement and self-regulation.
4 - 3 Formative Ipsative Assessment

Nishizuka (2022) explored the use of formative ipsative assessment
in a high school inquiry—based learning environment, focusing on how
comparing students’ current work with their previous efforts can promote
personal development. Palmberg et al. (2024) examine the application of
a multi-faceted formative assessment approach and the results showed
that these methods enhanced behavioral engagement and promoted
autonomous motivation by fostering self-regulation and a sense of
competence. Bostrom and Palm (2023) carried out an experimental study
to examine the impact of formative assessment practices on the academic
performance, the results indicate that while formative assessment has the
potential to improve learning outcomes, its effectiveness largely depends
on the precision and quality of its implementation. Rakoczy et al. (2019)
explored the effects of formative assessment and the results showed that
the intervention enhanced students’ perceptions of feedback as valuable
and improved their self-efficacy, with slight gains in interest. However, no

significant differences in achievement were found between the intervention
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and control groups. Smit et al. (2022) explored the impact of formative
feedback on primary students’ mathematical reasoning, with a focus on the
role of self-efficacy as a mediator. The results showed that while formative
feedback indirectly enhanced reasoning through improved self-efficacy at
the class level, no direct effects were observed at the individual level.

4 - 4 Self-efficacy

Schunk (1984) stated self-efficacy refers to own perceptions about
one’s abilities to organize and implement behaviors in given situations.
Individuals who have a high level of confidence in their abilities view
challenging tasks as challenges to be conquered rather than as dangers to
be avoided. An effective perspective like this encourages natural curiosity
and intense engagement with activities. They have a strong commitment
to the challenging goals they set for themselves. Despite failure, they
intensify and maintain their efforts. (Bandura, 1977) also explained then
they experience setbacks or failures, they quickly regain their sense of
effectiveness. They assign failure to a lack of effort or attainable knowledge
and abilities.

Study and Results
5 — 1 Survey for Coordinators and Teachers
5 - 1 - 1 Demographic Information

The study consisted of a survey shared privately with 145 math coordinators
and teachers all over Lebanon. 111 responses were collected all over
Lebanon. The coordinators and teachers represented both private and
public Lebanese schools where 4(0.5% were private school teachers,
50.5% were public school teachers and 9% were teaching in both. The
participants’ experience in the education field was almost fairly distributed
among the provided intervals, 13.5% of the participants has been in the
education field between 1 to 5 years, 14.4% between 5 and 10 years,
26.1% between 10-15 years, 18.9% between 15 and 20 years and 27%
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which is the highest percent have been in the domain for more than 20

years. These results helped me know that the opinions of all categories

are representative.

Types of schools whose
coordinators or teachers
participated in the survey

Teachers' years of experience

\ 19%

m1-5years ®5-10 years ® 10-15 years
15-20 years ® 20+ years H public School ™ Private School ™ Both

Figure 2.3: Types of schools whose
Figure 2.1 Teachers’ years of experience coordinators or teachers participated in the

Also, 53.2% of them are middle school teachers. The percentage support
this study since the students involved are 8" graders. The survey also
reflected some positive perspectives of Lebanese coordinators and teachers
where 55% of them use math online applications for both e—learning and e-
assessments and 72.1% of them seek and attend trainings and workshops
for professional development that are not supported by their schools. This
reveals the intention of lifelong learning that could have positive reflections
on their students.

Percentage of teachers Seeking for Grade levels taught by the coordinators
personal development and not and teachers participated in the survey
supported by their school
10-11-12

]

G7-GE-G5 I——

G4-G5-Go  I—
|

G1-G2-G3

M Don't atten 0 20 A0 60 20
M attend once a year
mattend twice a year m Grade levels
Figure %épe;'cenrage of dreackers Seei:;gﬁa ;‘w Figure 2.2: Grade levels taught by the
persondl deve opmem anda not Suppan by herr coordinators  teachers

school
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The study’s coordinators and teachers demonstrated the use of their
teaching expertise and methodologies. This is reflected by results of the
SPSS software used to study the percentiles of the teachers’ responses.
The provided descriptive statistics offer valuable insights into teachers’
perceptions of assessment practices and technology integration. However,
it is important to note that there is variability in teacher practices, as indi-
cated by the standard deviations.
Descriptive Statistics

Std.
N Minimum Maximum Mean  Deviation Skewness Kurtosis
Std. Std.

Statistic  Statistic = Statistic  Statistic  Statistic  Statistic Error Statistic  Error
Tvype of school 111 1 3 1.59 .653 673 229 -.556 455
School assessments 110 1 B 377 1.961 -.299 230 -1.510 457
School-encouragement 111 1 4 297 1.013 -428 229 1122 455
for training
Oral feedback 111 3 B 5.18 1.185 -1.025 229 -645 455
Written feedback 111 3 B 4.61 .955 -.042 229 -937 455
Feedback given in each 111 3 B 526 979 -.963 229 -415 455
assessment
Rubric-based Feedback 111 3 B 468 1.243 -.245 229 1578 .455
self-reflection after 111 3 B 4.54 1.126 -.025 229 1377 455
feedback
Feedback is given 111 1 5 2.32 1.502 .689 229 -.999 .455
Identify assessment's 111 3 B 572 J41 2780 229  B.BB3 455
objectives
Diagnostic assessment 111 3 6 5.14 .999 -.909 229 -.316 .455
Formative assessment 111 3 B 5.18 916 -.873 229 -169 .455
Summative assessment 111 3 3] 5.11 947 - 677 229 -.652 455
Insative assessment 111 3 6 4.13 1.169 516 229 1247 455
assess to evaluate 111 3 B 469 1.174 -.238 229 1441 455
teaching methodology
assess to rank students 111 3 B 4.36 1.110 .259 229 -1.268 .455
assess to identify 111 3 B 5.05 1.099 - 761 229 -.823 455
misconceptions
Walid N (lisfwise) 110

Table 2.1: Teachers’ perceptions of assessment practices and technology
integration

5 - 1 - 2 Teachers’ Assessments and Math Online Apps

The analysis of the data indicates that while the use of math online apps has
been integrated into the learning process, there is no statistically significant

relationship between app usage and the specific types of assessments
employed (diagnostic, formative, summative, and ipsative.
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Table 2.2: Teachers’ different types of assessments and using math
online apps

Teachers use  Math  online Pearson Chi-Square
How often do teachers use assessments applications m Sig. (-
Yes no sided)
To identify assessments” objectives _ Weekly 8.0% 6.6% 317
Always 88.0% 82.0%
To identify misconceptions Weekly 36.0% 13.1% 025
Always 44.0% 50.8%
To evaluate teaching methodology =~ Weekly 34.0% 11.5% 030
Always 32.0% 37.7%
As diagnostic assessment Weekly 32.0% 26.2% 578
Always 50.0% 459%
As formative assessment Weekly 42.0% 24.6% 247
Always 40.0% 50.8%
As summative assessment Weekly 38.0% 21.3% 182
Always 34.0% 52.5%
As 1psafive assessment Weekly 14.0% 16.4% 235
Always 12.0% 26.2%
To rank students Weekly 18.0% 18.0% 248
Always 14.0% 20.5%

Table 2.3: Chi-square of assessments

Chi-square Test
Diagnostic Formative Summative ipsative
Asymp. Asymp. Asymp. Asymp.
Pearson-Chi- value df Sig. (2- Value df Sig. (2- Value df Sig. (2- Value df Sig. (2-
square sided) sided) sided) sided)
1972 3 0.578 4.138 3 0247 4.861 3 0.182 4258 3 0.235
Likelihood 204 3 0564 4.165 3 0244 4893 3 018 4389 3 0.222
Ratio
Linear-by-
Linear 1.225 1 0.268 0 1 0999 1.185 1 0276 4.036 1 0.045
Association
value  Approx. Sig.  Value Approx. Sig.  Value Approx. Sig.  Value Approx. Sig.
. . Phi 0.133  0.578 0.193  0.247 0.209 0.182 0.196  0.235
Nominal by C
nominal ,Sr:/mer 0.133 0578 0.193 0247 0209 0.182 0.196 0235
N of Valid 111 111 111 111
Cases

formative). While the Cramer’s V values suggest a small to moderate
association between app usage and assessment types, the non-significant
p—values indicate that these associations may be due to chance.
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Also, the p-value (Asymp. Sig. (2-sided)) for Pearson Chi-square sta—
tistic is higher than .05 (p > .05), all tested types of assessment are not
dependent on using online math apps. So, we reject the null hypothesis
that using diagnostic, formative, summative or ipsative assessment is the
same across using math online apps and conclude that types of the tested
assessments are not related to using online math apps. The findings of
this study suggest that while online math apps have been integrated into
the teaching practices of many teachers, there is no significant association
between their use and the specific types of assessments employed (diag-

nostic, formative, summative, and ipsative).
5 - 1 - 3 Teachers’ Feedback and Math Online Apps

A chi—square test for independence was computed to determine whether
teachers’ feedback is independent of using math online apps. The re-
sults are not significant, ¥2(3) = 5.278, p = .153, Cramer’s V/phi = .153.
The p-value (Asymp. Sig. (2-sided)) for

Pearson Chi-square statistic is higher than .05 (p > .05), so giving feed-
back in each assessment is not dependent on using online math apps.
So, we reject the null hypothesis that giving feedback in each assessment
is not the same across using online math apps and conclude that giving
feedback in each assessment is not related to using math online apps.
Also, the Cramer’s V/Phi is close to (.20 which is considered to be of

small impact.

All results in the cross tabulation of feedback and online math apps shows
that the p-value (Asymp. Sig. (2-sided)) for Pearson Chi-square statis—
tic is higher than .05 (p > .05). Thus, the types of feedback provided by
teachers are not dependent on using online Math apps. So, we fail to reject

the null hypothesis. See table 2.5.

The results reflect the importance of feedback for most teachers. Teachers
that always provide feedback in each assessment and tend to use online
math apps represent 56% and who provide it weekly are 24%. This makes
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a total of 80% which reflects the importance of regular feedback in teach-
ers’ performance to enhance the teaching —learning process. This is also
reflected with the percentage of teachers that don’t use math

Table 2.3: Chi-square of feedback

Chi-Square Tests

Value df Asvmp. Sig. (2-sided)
Pearson Chi-Square 5.2782 3 153
Likelihood Ratio 3.370 3 147
Linear-by-Linear 033 1 855

Association

N of Valid Cases 111

2 cells (25.0%) have expected count less than 3. The minimum expected count is 3.13.

Table 2.4: Chi-square and Cramer’s V for feedback

Symmetric M es
Value Approx. Sig.
i Phi 218 153
Nominal by Nominal Cramers V 18 153

N of Valid Cases 111

online apps and always provide feedback in each assessment represent
59.09% and 11.59% of them provide feedback in each assessment

weekly. The total percentage adds up to 70.68%.

The percentage of teachers using oral feedback always is relatively the
same, about 62%, compared to using math online apps or not. While in
written feedback, the highest percentage, 40%, was for the teachers using
online apps and provide weekly feedback. Rubric-based feedback seemed
more popular among teachers that don’t use math online apps where their
total percentage was about 59% while the percentage of teachers that use
rubric-based feedback and use math online apps was 54%. As for using
self-reflection feedback along with math online apps the percentage was
52% and without using math apps was 49.2%. The slight difference be-
tween the percentages of teachers using math apps or not confirms the fact
of failing to reject the null hypothesis. The table shows the Chi-square test
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statistic of teachers’ feedback along with using math online apps and its
significance.

Chi-square Test

Oral Written Rubric-based Self-reflection  after
Feedback Feedback feedback feedback
Pearson- value df Sig (2- Value df Sig (2- Value df Sig (2- Value df Sig (2-
Chi-square sided) sided) sided) sided)
5814 3 121 2435 3 487 2706 3 439 1.700 3 637
Likelihood 6516 3 089 2433 3 488 2712 3 438 1702 3 637
Ratio
Linear-by-
Linear 025 1 873 075 1 784 1185 1 516 027 1 869
Association
value A.pprox. Value Approx. Value Approx. Value A.pprox.
Sig. Sig. Sig. Sig.
Notminal by g?.lmer‘s 229 121 A48 487 156 439 124 637
nominal v 229 121 148 487 156 439 124 837
N of Valid 111 111 111 111
Cases

Table 2.5: Chi square for feedback

Teachers use Math online Pearson Chi-Square

How often do teachers use applications Asymp. Sig. (2-sided)
Yes No

Oral feedback Weekly 16.0% 8.2% 121
Always 62.0% 62.3%

Written feedback Weekly 40.0% 26.2% 487
Always 18.0% 23.0%

Rubric-based feedback Weekly 22.0% 14 8% 439
Always 32.0% 44.3%

Self-reflection after Weekly 28.0% 19.7% 637

feedback Always 24 0% 29 3%

Feedback in each Weekly 24.0% 11.59% 153

assessment Always 56.0% 59.09%

5-1-3-1 1st and 2nd assessments (Phase 1)

The results indicate a non-significant difference between the 1%t assessment
(M=2.98, SD=.934) and the 2™ assessment (M=3.94, SD=1.0006), [ t(124)
=-5.501, p = .000 < .05]. The 95% confidence interval of the difference
between means ranged from [-1.293 to -.609] and did not indicate a
difference between the means of the sample. Consequently, we reject the
null hypothesis that there is no difference between the scores of the 1%

and 2™ assessments.
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There seems to be a contradiction between the t-test results and the
interpretation provided.

T—test Results: The t-test statistic is significant (p < .05). The confidence
interval does not include zero, indicating a statistically significant difference
between the two means. The interpretation suggests that there is no

significant difference, which contradicts the statistical results.

Misinterpretation of p-value: It’s possible that there might have been
a misunderstanding of the p—value. A p-value less than (.05 indicates
statistical significance, not insignificance. There might be an error in the
calculation of the confidence interval. While the confidence interval can
provide additional information, it should not be the sole basis for interpreting
the results. The t-test itself is the primary statistical test to determine

significance.

Given the significant t-test result and the confidence interval that does
not include zero, we can conclude that there is a statistically significant
difference between the mean scores of the first and second assessments.
The second assessment’s mean score is significantly higher than the first

assessment’s mean score.

The mean of the 1%t assessment is 2.98 while the mean of the 2™
assessment is 3.94. this difference assures the fact that the students
showed achievement after providing the e-learning via IXL and the
e—-feedback via Seesaw. The substantial increase in the mean score
from 2.98 to 3.94 between the first and second assessments indicates
a notable improvement in student performance. Additionally, the boxplot
analysis reveals a clear shift in the distribution of scores, with over 75% of

students achieving higher scores (around 4 out of 5) after the intervention.
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Table 2.6: Assessments phasel

Group Statistics

Phase 1 N Mean 5Std. Deviation Std. Error Mean
1 64 298 934 117

Number of correct answers
2 62 394 1.006 128

Table 2.7: Independent t-test for assessments 1 and 2

Leveng's Test
for Equality t-test for Equality of Means
of Variances

Sig 95% Confidence
. ) Mean Std. Error Interval of the
F Sig. T d4f 52_1 & Difference  Difference  Difference
atle Lower Upper
Equal
variances 722 397 5501 124 000 -951 173 -1.293  -.609
Number assumed
of correct Equal
s venances 5495 122626 000  -951 173 1204 -608
assumed
=
n
@
3
H
¢
5
s
]
a
E
3
H
.
1_
1 3
Phase 1

Figure 2.1 Boxplot for assessments 1 and 2
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(3rd and 4th assessments (Phase 2 1.1.1.1

The results indicate a significant difference between the 3™ assessment
(M=3.11, SD=1.079) and the 4™ assessment (M=3.92, SD=.948), [t(125)
=-4.500 , p = .000 < .05]. The 95% confidence interval of the difference
between means ranged from [-1.167 to -.454] and indicate a difference be-

tween the means of the sample.

Table 2.7: Assessments 3 and 4 phase2

Group Statistics

Phase 2 N Mean Std. Deviation Std. Error
Mean
Number of correct 3 63 3.11 1.079 .136
answers 4 64 3.92 948 118
Table 2.8: Independent t-test of assessments 3 and 4
Independent Samples Test
Leveng's Test
for Equality of t-test for Equality of Means
Variances
95%
Confidence
. Mean Std. Error
i Sig. (2- . X Interval of the
F Sig. t df tailed) Elffermc Elffermc Difference
Lower ::Jppe
Equal
Numbe ‘2iance 24 s ; 125 .000 -811 180 1167  -454
s 0 4500
T of
: assumed
correc Equal
SUSWEL Jariance - 122.43
H s not 4495 3 {000 - 811 180 -1.168  -454
assumed
Case Processing Summary
Cases
Phase 2 Va.hgercm Missing Tota.l];'m_cml
N : N Percent N :
100.0
Number of correct 3 63 984% 1 1.6% 64 o
answers 100.0 100.0
4 64 % 0 0.0% 64 %
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The mean of the 3™ assessment is 3.11 while the mean of the 4" assess—
ment is 3.92. This difference assures the fact that the students showed
achievement after providing continuous e-learning via IXL and e-feedback
ipsatively via Seesaw. The means of the 3 and 4™ assessment in the
boxplot shows that less than 50% of the students scored about 3 out of 5
correct responses while after providing self-referential feedback, students
showed achievement where more than 75% of the students scored about
4 out of 5 correct responses.

|
|

58 59
62 45

=
1

Number of correct answers
i

"
1

wd "o
-

Phase 2

Figure 2.2: Boxplot of assessments 3 and 4
Consequently, the repeated assessments showed an increase in mean
scores across both intervention phases, indicating improved performance
after exposure to the integrated e-learning, e—assessment, and ipsative
feedback approach. The score distributions also shifted toward higher val-
ues, with a larger proportion of students achieving higher performance
bands in later assessments.

Statistical statements were interpreted using the conventional decision
rule: when p < .05, the difference is statistically significant and the null
hypothesis is rejected; when p > .05, the null hypothesis is not rejected
(fail to reject). Accordingly, statements describing p = .000 (reported by
SPSS as p < .001) indicate statistically significant differences rather than
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non-significant differences.

Because the same students were assessed repeatedly, paired—samples
analysis is the more appropriate inferential approach when matched stu-
dent-level records are available. The manuscript therefore interprets score
changes as repeated—measures comparisons and avoids describing them
as independent—group comparisons.

5 - 2 Students’ self-efficacy

Self-efficacy has often been measured through a rather general self-as—
sessment of an individual’s capacities to master a subject. (Schulz, 2005)
also explained that such self-assessments require students to respond
to questions that tap their general beliefs about being able to master a
subject. This approach might be seen as one that assesses the students’
confidence in having the necessary resources to succeed in a particular
domain. This approach is problematic as the measures are often gener-
ated ‘without any clear academic activity or task in mind’ (Pajares 1996).

To check students’ self-efficacy, 22 students were invited to join 2 focus
groups in an online recorded meeting. The groups were of 11 participants
each. The students were asked to discuss 8 questions to gain deep-
er insights about students’ perceptions to further understand their points
of view towards experiencing the electronic learning, electronic ipsative
assessment and electronic ipsative feedback. Coding and labeling each
segment and phrase with its significance was done manually using index
cards. After relating the collected codes with the research questions, the
themes are organized in a table after refining them (see table 3.1).

5 — 3 Thematic Analysis of Student Responses

In this study, self-efficacy was explored qualitatively through student focus
groups rather than measured using a standardized quantitative self-effi—
cacy scale. Therefore, findings in this section are reported as students’
perceived confidence, willingness to continue, and perceptions of progress,
rather than as a standardized measured effect size for self-efficacy.
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Table 3.1: Thematic analysis of students’ focus group

Theme

Analysis of students’ responses
((group A

(Analysis of students’ responses (group B

Time and produc—
tivity

of Students explained that 68%
online assessments before this
study was effective and easy,
and the percentage increased
to 82% .So, 14% of this group
changed their point of view from
considering e—assessments as
difficult and time—-wasting to ef-
.fective and easy

of Students explained that online as— 61%
sessments before this study was effective
and easy, and the percentage increased
to 83% .So, 22% of this group changed
their point of view from considering e-as—
sessments as difficult and time-wasting to
.effective and easy

Impact of feedback
tools and methods

Students agreed that online
apps were helpful but network
issues can sometimes be a
barrier for not completing their
tasks. 72% of students inferred
that the feedback they received
helped them understand their
mistakes and 28% explained
that the feedback was not clear
enough to understand the ideas
.hidden behind their mistakes

Most students faced difficulties in joining
or receiving links, feedback or notifications
due to network issues. They agreed that
receiving personal feedback privately was
effective and more preferable than feed—
back received in class and 90.9% informed
that it helped them understand their mis—
takes, 9.1% claimed that feedback re-
.ceived wasn’t clear enough

Effectiveness of
e-learning

Students logged in to IXL learn—
ing app and examined the dif—
ferent features provided. 63.6%
of the students inferred that the
time spent using online apps
was exciting and effective.
36.4% explained that it was
difficult to sign in and it was
.boring

Students logged into the app but some of
them only solved the assigned skills with—
out examining other features of the app,
only 27.2% snooped through the app and
22.7% said the time spent was boring and
not effective. But 77.3% agreed that online
apps are exciting and effective

Methods and ef-

fectiveness of
feedback  provid-
ed through the

e-learning platform

inferred that apps con— 81.8%
tained helpful exercises and
explanations. 9.1% said that
questions are difficult and ex—
planations are short. 9.1% in—
ferred that the questions are too
.easy

Students of group B 27.4% explained the
effectiveness of the explanations while
36.3% claimed that the questions were dif-
ficult and the explanations are short, while
.36.3% inferred that questions are too easy

Preferences com-
pared to in—person
learning

of the students preferred 68.2%
to receive math education in
person with teacher regardless
of enjoying online apps or not.
31.8% prefer online apps to
enjoy using game-based learn—
ing and watching videos

preferred to receive math education 81.8%
with teacher and 18.2% preferred online
apps to enjoy using game-based learning
.and watching videos
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Analysis of students’ responses

Theme ((group A

(Analysis of students’ responses (group B

Self-efficacy in feel more confident to 81.8% feel more confident to solve math 63.6%
math assessments solve math assessments af- assessments after participating in this study
ter participating in this study. while 36.4% still feel upset to solve math
18.2% still feel upset to enroll in  .assessments
math assessments

Feelings and re- Some students explained that All students agreed it is helpful to use tech—

flection it was a wonderful experience nology but network is not helping and few
others said it is helpful but not of the group insisted to receive learning,
exciting .assessment and feedback in person
Impact of
time and
huc i feedback
e B I tools and

methods

Figure 3.1 Thematic analysis of students’ focus group
5 - 4 Teachers’ perceptions about e—assessment, e-learning and
e— feedback.

The focus group conducted with 10 teachers in an online meeting was
attended by eight teachers because of network connection issues.

The results of this meeting was transcript and coded then reported and

analyzed. The analysis of the teachers’ responses is summarized in the
table 3.2.

(2025 Gajle/ N3) G pdially aualdl) aed) 102



Table 3.2: Thematic

LaSme Lpale Ame (p Sigmill Sl (aieg Ame

analysis of teachers’ focus group

Themes

Analysis of teachers’ responses

Perceived Benefits

Teachers highlichted how can online apps foster students’
engagement through regular practice and improve their learning
outcomes. It also facilitates feedback and allows timely and specific
teedback.

Challenges and barriers

Network issues, glitches and lack of technical support. Students’
devices may not support the used apps which may affect students’
engagement and considered unfair to not be integrated like others.

Academic performance

Teacher agreed that students can benefit from the development of
their academic performance as well as their development of their

digital skills.

Innovation and creativity

Using e-learning ,e-assessment and e-feedback enhance teachers’ ICT
skills and increases their creativity and innovation in the teaching-
learning process.

Using formative assessment

Teachers explained the importance of formative assessment that helps
them highlighting students’ weaknesses and strengths. Some teachers

and feedback ipsatively extended the views to the importance of ipsative assessment that is
used to compare students’ own results with previous performances.
n
Percaived Bansfits

Using formative
assessment and Challengzes and

feedback barriers

S—

.,

Innowation and Academic
creativity performancs

.,

Figure 3.2 Thematic analysis of teachers’ focus group
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5 - 5 Answers of the research questions:
e Major question of the study

What are the impacts of implementing ipsative e-assess-
ment on the 8th Lebanese graders’ progress, self-efficacy

and academic achievements and particularly in Math?
° Sub-Question 1

How will ipsative assessments support achievement of

math concepts after a sequence of tasks and assignments?

The findings of the study show that less than 50% of the students scored
about 3 out of 5 correct responses while after providing self-referential
feedback, students showed achievement where more than 75% of the
students scored 4 or 5 out of 5 correct responses. The integration of
formative ipsative assessment, particularly through the use of online
apps, has shown promising results in enhancing student achievement in
mathematics. By providing timely, specific, and self-referential feedback,
teachers can effectively support student learning and motivation. The
positive feedback from teachers indicates that this approach is not only
feasible but also beneficial for both teachers and students. However, it is
important to acknowledge that the successful implementation of formative
ipsative assessment requires adequate teacher training and support.

The study findings are aligned with (Nishizuka, 2022) study which highlights
the effectiveness of ipsative assessment in fostering deeper learning,
particularly when supported by a structured curriculum and a collaborative

classroom setting.
Sub-Question 2

To what extent does using technology and new apps increase using
formative and ipsative assessments?

The chi—square test results indicate that there is no statistically significant
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relationship between the use of math online apps and the implementation
of formative ipsative assessments. This suggests that while technology
can be a valuable tool in education, it may not necessarily influence the
specific types of assessments teachers choose to use.

Teacher preferences and expertise has an active role in the process of
assessment, feedback and integration the technological tools. Teachers
may have varying levels of comfort and expertise with technology, which
could influence their decision—-making regarding assessment practices.
Some teachers may prefer traditional assessment methods, while others

may embrace technology—enhanced approaches.

Yet (Irwin, 2011) inferred that their findings after deep research, an effective
and simple means of communicating formative feedback to students, and
can enhance the way in which students receive and engage with feedback
where students can receive and interact with reaction more effectively and

easily when formative input is communicated to them via electronic means.
Sub-Question 3

To what extent does formative — ipsative assessment influence students’

self-efficacy?

Formative—ipsative assessment influenced 81.8% of the students to feel
more confident to solve math assessments of the 1t focus group 63.6% of
the 2M focus group after participating in this study while the rest still feel
upset to enroll in math assessments. This reveals that the effectiveness of
formative-ipsative e-feedback on students’ self-efficacy has shown that
mathematical self-efficacy and student achievement are related.

The results of the study explored by (Rakoczy, 2019) et al. also showed
that the intervention enhanced students’ perceptions of feedback as
valuable and improved their self-efficacy, with slight gains in interest. The
results suggest the need for further research to refine these practices and

maximize their impact on educational outcomes. And consequently, this
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study showed significant differences in enhancing students’ interests and
self-efficacy.

Sub- Question 4
How does using technology affect giving regular feedback to student?

The non-significant p-value (p > .05) for all types of assessments indicates
that there is no significant association between the use of math online apps
and the type of assessment. This means that teachers are using different
types of assessments regardless of whether they use math online apps or

not.

While the statistical analysis suggests no significant association, the
slight differences in the percentages of teachers using math online apps
for different assessment types are worth noting. For instance, a higher
percentage of teachers use math online apps with diagnostic and formative

assessments compared to summative and ipsative assessments.

The nature of the assessments, teacher preferences, and school-level
factors can influence the integration of online apps into assessment

practices.

Computerized feedback can be utilized to produce more detailed and
accurate diagnostic data from e—assessments in addition to presenting
students’ overall performance as (Bulut, 2020) inferred shows alignment

with the findings of this study.
Sub-Question 5

To what extent do regular e-feedback enhance students’ learning

outcomes?

The results highlight the central role of feedback in teachers’ instructional
practices. A significant majority of teachers—80% overall—provide
feedback either in every assessment (56%) or on a weekly basis (24%),

underscoring the importance of regular feedback in enhancing the
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teaching—learning process. Among teachers who do not use math online
applications, 59.09% consistently provide feedback in each assessment,
while 11.59% do so weekly, yielding a total of 70.68%. This suggests
that the practice of giving feedback is widespread regardless of the use of
digital tools.

However, (Clare Kilbane and Natalie Milman , 2023) explains that dynamic,
individualized instruction is possible when teachers intentionally design
learning experiences and highlights how technology enables differentiated

instruction across diverse student needs.
Discussion

The findings suggest that integrating e-learning, e—assessment, and
ipsative e-feedback was associated with improvement in students’
mathematics performance across the intervention phases. The observed
increase in average scores and the shift in score distributions toward
higher achievement levels are consistent with the pedagogical value of
self-referenced progress monitoring, repeated practice, and feedback that
highlights individual growth.

At the same time, non-significant associations in parts of the teacher
survey indicate that the mere use of applications may not be sufficient
to explain learning outcomes. Implementation quality, teacher mediation,
task design, feedback timing, and student access conditions may be more
influential than platform adoption alone. This helps explain why technology
use in classrooms does not always translate into statistically detectable

differences across all teacher-reported categories.

The qualitative findings strengthen interpretation of the quantitative trends
by showing that students experienced the intervention as motivating and
supportive, especially when feedback helped them identify errors and
monitor improvement without comparison to peers. These perceptions align
conceptually with ipsative assessment principles and may help explain
gains in engagement and persistence.
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Interpretation should remain cautious. Given the absence of a control
group and the constraints of implementation in real school settings, the
study supports an association between the intervention and improved out-
comes but does not prove causality.

6 — 1 Future Research Directions

Based on the findings, further research is required to delve deeper into
the long—term impact of such interventions and explore optimal strategies
for maximizing student learning and self-efficacy in solving math assess-
ments. Researches could also explore strategies to further optimize the
assessment and feedback experience, particularly for students who may
struggle with technology or who prefer more traditional instructional meth—
ods.

6 — 2 Conclusion

In conclusion, the findings of this study underscore the comprehensive role
of assessment in mathematics education. Teachers’ primary objectives of
evaluating the effectiveness of their performance and identifying students’
misconceptions, remain central regardless of the integration of online ap-
plications. While statistical analyses revealed no significant relationship
between the use of math apps and the type of assessment employed,
the consistent emphasis on feedback highlights its enduring importance in

enhancing the teaching-learning process.

The results further demonstrate that feedback, whether supported by on—
line tools or delivered through traditional methods, is a critical factor in fos—
tering student growth. The significant improvement in mean scores across
successive assessments delivered to students through the Quizizz platform
provides compelling evidence that interventions such as the integration of
IXL and ipsative feedback positively influence student performance. Stu-
dents themselves reported increased confidence and a preference for per—
sonalized, private feedback, which they either received through seesaw,
Quizizz or IXL applications, affirming its effectiveness in helping them rec—
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ognize and correct their misconceptions.

Teachers’ perspectives reinforce the motivational power of formative ip—
sative feedback, which emphasizes individual progress and self-efficacy.
However, the effective implementation of formative ipsative assessment
requires careful planning, adequate resources, and sustained professional
development. Challenges such as technical issues, connectivity problems,
and inequities in access to digital tools highlight the need for systemic

support to ensure that all learners benefit equally from these innovations.

Ultimately, this study demonstrates that technology alone cannot transform
educational practice. It is the thoughtful integration of digital resources with
sound pedagogical approaches, ongoing teacher training, and a commit-
ment to equity that creates a dynamic culture of assessment for learning.
By striking this balance, educators can empower students, elevate per—
formance, and build inclusive learning environments that advance both

teaching and learning outcomes.
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