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ABSTRACT: Several studies in the EFL realm have validated the effectiveness of portfolio assessment for
not only giving a nuanced image of the students’ writing competency but also to track the development of
the students’ writing performance. Although it enjoys a high level of reliability and validity, portfolio
assessment is still criticized for being lesser user-friendly as it does not only assess the writing performance,
but it also tends to track the development of EFL learners’ writing proficiency. For this reason, this paper
addresses the use of ChatGPT-4 as an artificial intelligence tool to alleviate some of the challenges of
traditional assessment methods. Therefore, the focus of this paper is to evaluate the effectiveness of
ChatGPT-4 in providing accurate assessments of students' written portfolios based on a predefined rubric.
Further, the article tends to investigate the impact of receiving formative feedback from ChatGPT-4 on
students' writing improvement across multiple essays, aiming to understand the influence of the model's
feedback on enhancing students' writing skills over time. In this vein, the focus of this article is to examine
the correlation between the progression of formative feedback from ChatGPT-4 and the improvement in
students’ writing proficiency over eight essays, aiming to elucidate the relationship between the quality and
consistency of the model's feedback and students’ writing development throughout the assessment period.
To fulfil the targeted objectives, the researchers opted for an experimental protocol to a sample of fifty
students from the university of Ghardaia- Algeria. They collected data from their portfolios which comprise
of eight essays across two months. After that, a survey was conducted with the students to give their views
about the quality of assessment received and its impact on their writing performance. The results showed
that there is a remarkable advancement in the students’ writing skills thanks to the personalized feedback
furnished by ChatGpt-4. In addition, students were generally positive about the potential of the consistent
received feedback to target their writing errors and to provide a detailed perception to their performance.
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1 Introduction

As the world has been fast developing in technology and innovation, people were taken aback in
December 2022 by the release of ChatGPT, a sophisticated language model powered by artificial intelligence.
This incredible technology could have the potential to transform the ability to transform daily practices for
research around the world, providing an unparalleled level of support and expertise in a variety of subjects.
ChatGPT uses deep learning and natural language processing (NLP) to engage in human-like conversations,
interpret difficult queries, and respond in an intelligent and relevant manner (Tlili & al, 2023). Then, logically,
its ability to recognize context, generate coherent and contextually relevant language, and adapt to different
domains is likely to make it also a good tool that can assist in education generally (Ibid) and in EFL teaching
and learning specifically.

Given the fact that the EFL writing instruction often depends heavily on rich feedback; supervision, and
support from teachers which are facilitated by means of assessment, the integration of technology becomes not
only desirable but necessary. Al-powered tools could potentially offer a potential solution to the labor-intensive
nature of writing assessment, especially portfolio assessment.

It is widely agreed upon among scholars that one of the most exhausting, complicated, and challenging
tasks of assessment is portfolio assessment (Birgin & Baki, 2007; Cole et al., 1997; Daud, 2017; Hammad Al-
Rashidi et al., 2023; Phung, 2016; Popescu-Mitroia et al., 2015; Tangdhanakanond & Wongwanich, 2015).
Though it proves to be a potential way to track the development of learners in writing and ensure continuous
feedback on the students’ level, the application of portfolio assessment in the EFL context is still challenging
due to many reasons. First, portfolio assessment can be an exhausting task because it requires significant time
and effort from the part of evaluators especially if they are in charge of evaluating a large number of portfolios.
Lo (2010), in her action research, points to the highly laborious nature of portfolio assessment though the set of
portfolios assessed by the researcher comprises answers to an extremely limited set of questions. According to
her, not only is portfolio assessment time and effort-consuming, but the heavy workload forces teachers to give
arelatively low quality of assessment especially if there is a deadline for grade submission. This situation pushes
evaluators to write short comments and descriptions to the students’ level in addition to a lack of correcting
grammatical errors (1bid). Lo crowns the experience of portfolio assessment as “a massive burden” (Ibid, p. 87).
In this regard, the primary goal of portfolio assessment to give detailed overview of students’ level and
development is not fulfilled because giving incomplete or inaccurate feedback does not help students locate
their strengths and lacunas in writing. Overall, while it is too early to draw firm conclusions, a pattern of
impracticality seems to emerge regarding the implementation of portfolio assessment in the EFL context (Daud,
2017; Tisani, 2008) — particularly in large university classes or when evaluating extended written
compositions, such as those required of English students at Algerian universities.

Second, portfolios, unlike standardized examinations, frequently lack explicit evaluation standards and
rubrics, making it difficult to maintain uniformity and fairness across multiple assessors or institutions (Birgin
& Baki, 2007; Tangdhanakanond & Wongwanich, 2015). In the lack of set guidelines, portfolio contents may
be interpreted and evaluated differently. This raises the issue of reliability as portfolio assessment is primarily
reliant on subjective judgment, since evaluators interpret and evaluate the material based on their own
viewpoints and biases (Hudori et al, 2020). This subjectivity can lead to inconsistencies in grading and
assessment outcomes. (Ibid, 85)

Although there is growing scholarly interest in portfolio assessment and increasing attention to the role
of Al tools like ChatGPT in education, the practical integration of both—particularly in the context of large EFL
classrooms in Algerian universities—remains significantly underexplored.

This study addresses a critical gap in current research: while several studies have examined the
pedagogical value of portfolio assessment (e.g., Abdul Halim et al., 2019; Bedda & Benabdi, 2022; Birgin &
Baki, 2007; Bouakel, 2021, 2022; Cole et al., 1997; Daud, 2017; Lo, 2010) and others have investigated the
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educational implications of Al-powered tools like ChatGPT (e.g., Rane, 2024; Sumakul et al., 2022; Tlili et al.,
2023; Yanhua, 2020), very few (e.g., Khasawneh et al., 2025; Mastrogiacomi, 2023) have explored how
artificial intelligence can help overcome the practical challenges associated with implementing portfolio
assessment in EFL contexts. This is particularly relevant in environments characterized by large class sizes and
limited teacher resources, such as Algerian universities. The lack of empirical data regarding the feasibility,
effectiveness, and reception of Al-assisted portfolio assessment in such contexts represents a pressing need in
the field.

In response to this gap, the present study seeks to examine the potential of ChatGPT-4 as a supportive
tool for EFL instructors engaged in portfolio-based writing assessment. As a relatively recent technological
innovation, ChatGPT has sparked growing interest among educators who are eager to understand its capabilities,
opportunities, and limitations in teaching and learning. While previous research has addressed the general
application of NLP (Natural Language Processing) tools in educational assessment, few studies have evaluated
the accuracy and pedagogical relevance of ChatGPT-generated feedback within the specific framework of
portfolio assessment for EFL learners.

This study aims to provide a comprehensive analysis of both theoretical perspectives and practical
implications, with a focus on how ChatGPT-4 may assist in tracking students’ writing development, regulating
the assessment process, and delivering more targeted and personalized formative feedback. In doing so, the
research not only contributes to the growing body of literature on Al in education but also offers practical
insights for improving EFL assessment practices in resource-constrained environments. Accordingly, the study
is guided by the following research questions:

1. What is the impact of receiving formative feedback from ChatGPT-4 on students' writing improvement
across a variety of essays?

2. How is the development of students' writing skills over the course of eight essays correlated with the
progression of formative feedback generated by ChatGPT-4?

2  Defining ChatGPT-4

The technology of artificial intelligence has been kept on the back burner for over sixty years. Until the
beginning of 2022, creating robots or chat(bots) that interact with human beings in a human-like manner has
been a mere fiction till the emergence of ChatGPT-3 (Chat-Generative Pre-Trained Transformer) , a language
model created by San Francisco-based company OpenAl on December 2022. It is almost one year since the
release of this technology and its dispersal among people is epic. Over 180 million people are currently using
ChatGPT marking an unprecedented historical record of “the fastest growing web platform ever” (Milmo,
2023). The eruption of this Al-tool marks a new era revolutionizing information processing, jobs, and all spheres
of life across the world in an incredible manner.

In order to understand the mechanism through which ChatGPT operates, an accurate definition to Al is
required. The most simplistic definition of Al is provided by Stanford University Professor John McCarthy in
1955 saying that it is “the science and engineering of making intelligent machines” (Rice et al., 2023). Logically,
as the field witnesses advances, scholars are gradually being able to provide more detailed definitions as Russel
and Norvig’s. They classify the field into four categories: (1) systems that think like humans, (2) systems that
think rationally, (3) systems that act like humans, (4) systems that act rationally (2020). It can be immediately
noticed that the recurrent patterns in these categorizations are thinking, behaviour, the simulation of and
similarity to humans, and rationality. The definition that seems more detailed is provided by UNICEF Office of
Global Insight and Policy. UNICEF Office of Global Insight and Policy (2021) states that Al is the industry of
machine-based systems which are able to make predictions, recommendations, or decisions based on human-
defined objectives (p.16). Other important traits that characterize Al systems are their ability to function
autonomously and the possibility to exhibit adaptive behavior depending on the changing contexts through
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learning (Ibid). UNICEF’s definition could cover the main traits of Al including the capacity to learn
continuously from their interaction with human beings.

In the past few years, there have been many attempts to create natural language processing (NLP)
systems that could mimic human conversation but the quality and the originality of the language produced by
ChatGPT is unprecedented (Alawida et al., 2023; Christiano, 2024; Perrigo, 2022; Revell et al., 2024) . Thanks
to its quality as having 94 layers and 175 billion parameters according to the update in January 2022, ChatGpt3
can generate original and relevant language to diverse contexts. While a recent report on October 2023 say that
Gpt-4 ““comprises eight models, each with 220 billion parameters. The total parameter count of GPT-4 is
estimated to be around 1.76 trillion.” (Schreiner, 2023)

In 2020, Weinberg has made a general comparison between GPT-3 (a preliminary version of ChatGPT-
3) and the other preceding NLP systems. He states that what makes Gpt-3 distinct from the preceding NLP
systems is its ability to perform new language tasks while previous NLP systems are usually “pre-trained on a
large corpus of text and then fine-tuned in order to successfully perform a specific task” (Weinberg, 2020).
Johnson et al. (2023) contend that ChatGPT is capable of incorporating the complexity of users' intentions by
fine-tuning for conversational tasks utilizing reinforcement learning from human feedback. As a result,
ChatGPT can effectively handle a variety of end-user jobs. In other words, this Al tool is not only pre-trained
and fine-tuned to adapt to different situations, but it also learns continuously from human interaction.

3 The Implementation of Portfolio Assesment in Algerian Universities

Portfolio assessment is considered as a tool of authentic assessment. It has been commonly implemented
in English language classrooms since the mid-1980s to assess learners’ writing performance (Hudori et al, 2019;
Lam & Lee, 2010). The change in the teaching instruction from teacher-centred approach to student-centred
approach is one of the reasons that brought about the increasing adoption of portfolio assessment among
educators (Boumediene et al., 2018). Portfolio assessment, as explained by Boumediene et al. (2018), involves
an active participation of the student who takes a pivotal role in assessment rather than being a passive subject
of traditional assessment. The uniquely promising aspect of portfolio assessment is not only assessing students’
performance, but it combines learning, teaching, and testing altogether. (1bid)

Broadly speaking, a writing portfolio is defined as the accumulation of students’ achievements. Lam
and Lee (2010) define it more specifically as a deliberate compilation of learners’ writing that exhibits “the
work, development, and achievement of the writer throughout the course of the portfolio” (p.54). In this
definition, four essential qualities need to be met for portfolio assessment to fulfil its purpose namely:
intentionality, systematicity, quantification of a product, and tracking a process over time. To this end, portfolio
assessment not only provides a one-shot assessment of the students’ performance, but it also tends to track the
development of writing and serve as a formative assessment tool.

Though portfolio assessment is widely regarded as attaining satisfactory levels of reliability and validity
in assessing writing (Davis & Ponnamperuma, 2005; Herman et al., 1993; Meeus et al., 2009, etc.), the
implementation of portfolio assessment in Algerian university is still quite scarce (Bouakel, 2021; Boumediene
etal., 2018). According to Bouakel (2021), there exist many reasons that hamper the implementation of portfolio
assessment in Algerian universities. First, teachers lack training and ignore the practical and theoretical
underpinnings of the implementation of portfolio assessment (Ibid, p.100). Second, portfolio assessment is not
given due importance by the administration because the culture of summative assessment is the mostly endorsed
philosophy in Algeria while formative assessment receives lesser if any importance at all (Ibid). In another
study, Bouakel (2022) adds to these reasons, the students’ lack of knowledge and motivation to engage in
portfolio assessment as hindering the process. Similarly, Boudibi & Beleulmi (2024) posit that portfolio
assessment as a learner-oriented assessment can be challenging to implement in Algerian universities for the
majority of students prioritize grades. This leads them to overlook the opportunities and possible progress
associated with portfolio assessment (Ibid). Furthermore, since teachers in Algerian universities have a lot of
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tasks to realize beginning from lesson planning to research, assessing a large amount of papers in addition to
official examinations can be a daunting task. As portfolio assessment requires time and commitment from the
part of both teachers and students and despite its effectiveness in upgrading students’ level, its implementation
remains scarce in Algerian universities as it lacks practicality.(Boudibi & Beleulmi, 2024; Boumediene et al.,
2018)

4 Employing Artificial Intelligence- Language Models for Assessment of EFL Learners' Writing
Proficiency

With the advent of artificial intelligence, scholars have started to explore the possible intersections
between Al and the demands of EFL teaching and learning (Dang & Wang, 2024; Jiang, 2022). This has given
rise to numerous promises and concerns in the realm of EFL teaching and learning practices. A large body of
literature suggests that Al can benefit language teaching and learning (Alhalangy & AbdAlgane, 2023; Dang &
Wang, 2024; Jiang, 2022; Schmidt & Strasser, 2022; Sumakul et al., 2022; Yanhua, 2020). Nevertheless,
reviews that focus on the insights of Al-assisted writing assessment in the EFL context are comparatively scarce.

Lu (2019) conducts an empirical research on the Al writing evaluation in China. The research scrutinizes
the use of a popular system among Chinese teachers and students. The system entitled ‘Juku’ is used for
assessing writing in college English teaching. Throughout the questionnaires and interviews with 30 teachers
and 200 students, the research demonstrates the positive impact of this Al-based system on the students’ English
writing.

Wang (2020) investigates students’ aspirations and perceived impact of Al- based assessment tools of
EFL writing. Wang’s inquiry compares the reliability and validity of human evaluation to automatic evaluation.
It shows the students’ high expectations to Al tools and a high rate of effectiveness of Al scoring feedback than
that of teachers. Another interesting finding to this research includes a remarkable advancement in terms of
autonomy and writing ability which in turn correlates positively with students’ preliminary expectations of Al
tools. Both Wang’s (2020) and Lu’s (2019) studies recommend that Al systems should be perfected to provide
adequate “evaluation on the text structure, content logic, and coherence” (Lu, 2019, p.121).

Jiang et al., (2023) investigate the efficiency of four large language models (LLMs), GPT-4, GPT-3.5,
iIFLYTEK and Baidu Cloud in the writing assessment of second language learning. The researchers collected
samples from students who study the Chinese language in an online high school in the US. The assessments
gained from these LLMs were compared to human rating results. The investigation concludes that LLMs have
the potential to support the writing assessment for language learners while remarking that GPT-4 is able to
provide more precise writing assessments.

In response to these challenges, Xia et al., (2024), in their article entitled ‘A scoping review on how
generative artificial intelligence transforms assessment in higher education’, suggest a set of measures to cope
with the changes of homework submission pattern Generative Al

41 Method

In order to investigate the effectiveness of ChatGPT-4 in portfolio assessment for EFL writing, this
study employed a mixed-methods approach amalgamating an experimental design and a quantitative and
qualitative survey.

The experimental design was implemented over a period of eight weeks and involved a selected group
of EFL students who were assigned multiple writing tasks. Throughout the experiment, students received
formative feedback generated by ChatGPT-4, and their progress was tracked across successive writing
submissions. This stage aimed to examine the impact of Al-generated feedback on students’ writing
development, thereby addressing both research questions.
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Following the experimental phase, an online survey was administered to the same participants. The
survey aimed to capture students’ perceptions, experiences, and attitudes toward the consistent received
feedback during the experiment. Although the feedback was generated by ChatGPT-4, this detail was not
disclosed to participants in order to avoid response bias. The survey was not part of the experimental
manipulation but served as a supplementary instrument to triangulate the findings and explore learner
perspectives.

The experimental design was chosen to measure the effect of an intervention (ChatGPT-4 feedback)
on a defined group over time, while the survey provided insights into the learners’ subjective responses,
thus ensuring both empirical rigor and contextual depth in understanding the tool’s pedagogical potential.

4.2 Participants

Both phases were conducted online in the summer of 2023. A convenience sample of fifty university
students studying English was recruited through voluntary self-selection. Standard ethical procedures were
followed, and participants provided informed consent prior to participation.

The research questions were investigated in the experiment with a total of fifty students, 19 males and
31 females, falling between the ages of 21 and 35 years old. The first and the second research questions were
addressed in the survey. The online questionnaire was administered to students. Inclusion criteria involved
students who took part in the experiment, and participants meeting these criteria were invited to participate.

The announcement of the participation in the portfolio challenge was administered electronically
through the third year Facebook group. The announcement invited students who are interested to receive
personalized feedback on their essays to send an e-mail to the teacher in charge. The teacher communicated via
e-mail with the participants during the experiment. Communicating with students electronically was to enhance
accessibility and ease of participation.

4.3 Instruments

In order to track the student’s development of writing proficiency, the experiment used an ANOVA test.
As the choice of an appropriate statistical analysis depends on the characteristics and variables of the
research study, this research opted for a one-way ANOVA test to compare between more than two groups
according to only one factor which is ChatGPT-4 assessment. Frey (2018) maintains that “the goal of the
ANOVA is to examine whether the mean scores for each group (...) are reliably different from each other”
(p-2)

The characteristics of the design and the variables in a research study determine the appropriate statistical
analysis. “Units” refer to the unit of analysis, usually subjects. In other words, a mixed model ANOVA is used
for studies in which independent units are “crossed with” at least one of the independent variables and are
“nested under” at least one of the independent variables.

In the challenge, students were required to write eight essays, one per week, on topics relevant to
university students' interests. These topics were chosen to maintain students’ motivation and interest throughout
the two-month challenge. The guidelines were shared with students via email at the beginning of the writing
challenge. These included detailed guidelines that match the main evaluation criteria in the rubric (structure,
clarity and cohesion, originality) (see appendix 2). The same criteria were consistently referred to in the feedback
students received after each essay, helping them track their progress and understand the basis for their scores.

ChatGPT-4 is selected, among other large language models as GPT-3.5, iFLYTEK and Baidu Cloud,
based on the findings of many studies (e.g. Escalante et al., 2023; Jiang et al., 2023) that proved the
outperformance of ChatGPT-4. In addition, ChatGPT-4, unlike GPT-3.5, has the ability to access files when
they are uploaded by the user which makes it easier for teachers to manage by simply asking students to organize
their work.
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The following are the steps underlying the process of assessing students’ works. First, the researchers
uploaded the students’ written works in a supported format such as Word document (.docx) or PDF. Second,
the file uploaded was accompanied with a prompt asking the model to act like an EFL teacher who has to assess
students’ writing essays on the given rubric while also correcting the mistakes, and providing instructions that
serve as formative recommendations. In addition, the prompt instructed the model to give alternatives to the
mistakes and errors in the essay then ask it to re-write the corrected essay based on the feedback given.
Furthermore, the prompt included a command to track the progress in performance in every area in the rubric
after inserting the previous essay. After that, the researchers made sure the model gave an optimized assessment
where students not only realize their mistakes and errors but also get a corrected version which familiarizes
them with correct structures.

The rubric included the following areas: structure and organization; grammar and mechanics,
vocabulary and diction, content and development. Each criterion is evaluated on a 4-point scale, with higher
points indicating stronger performance in each area. For example, in ‘Structure and Organization’, a clear,
logical structure, and seamless transitions with strong introduction, body, and conclusion would earn the highest
score of 4 points, while a piece lacking clear organization or logical progression would receive a lower score.
Similarly, in ‘Content and Development’, an essay with fully developed ideas; insightful, relevant, and well-
supported arguments would merit the highest score, whereas content that deviates or lacks relevance to the
intended audience would score lower. This pattern applies across all criteria. The total score is the sum of points
across all criteria, providing an overall assessment of the written content.

The model applied the rubric consistently, providing both scores and formative feedback. The same
evaluation format was used for all eight essays per student, allowing for tracking of progress. To ensure
reliability, the researchers cross-checked the samples of the Al-generated feedback against human judgment to
confirm alignment with the rubric standards.

After receiving the feedback, the researchers sent the feedback to the students. In this stage, researchers
ensure that students receive summative as well as formative assessment where learners’s attention is drawn to
the areas where they progressed while also highlighting the areas that need more focus. At every time the
students submit their essays, the process was repeated.

The survey that was delivered to students aimed at understanding their perceptions on the process while
exploring the extent to which this formative assessment helped students’ progress with their writing proficiency.
It is worth mentioning that the survey was not piloted. However, the researchers ensured that it was clear and
logically structured, although this may have limited the opportunity to refine some questions.

4.4 Ethical Consideration

In the original design, students were not informed that their writing would be assessed by an Al tool
to preserve the authenticity of their writing and the survey was not formally approved by an ethics
committee due to the researchers’ limited awareness at the time. Upon review, this omission raises ethical
concerns regarding transparency and informed consent. In future studies, full disclosure regarding the use
of Al in assessment should be ensured, and approval from an appropriate ethics committee should be
obtained.

4.5 Data Collection

In the experiment, students were required to submit their essays each week all along the eight weeks to
come. Personalized feedback on students’ essays escorted with an account of their progress is sent to students
via e-mail.

The researchers used an analytic rubric where each aspect of performance is rated separately. Analytic
scoring provides a clearer image about student’s performance on different aspects of the language. One lacuna
associated with analytic rubrics is that they may run the risk of over-assessment that is both tiring and time-
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consuming especially when assessing portfolios for large classes. The approach to developing this analytic
rubric adheres to two principles. First, the results generated will get both the numerical and verbal aspects, in
order not to make the process of scoring an end by itself. Instead, the nature of portfolio fosters learning by
providing additional remarks when needed. Second, analytic rubric presumably produces high level of reliability
as agreed by a number of scholars. (E.g. East, 2009; Jonsson & Svingby, 2007; Uzun et al., 2019; Yaqub &
Tabassum, 2016)

The rubric has five criteria (the systematic coherence, relevance and appropriateness, grammar accuracy
and spelling, range of vocabulary, and formats and Punctuation). The Systematic Coherence criterion evaluates
the organization and flow of the written content, considering the clarity of structure, progression of ideas, and
logical sequencing. A higher score indicates a well-organized and coherent piece with smooth transitions
between sections. Relevance and Appropriateness assesses the content's alignment with the topic, purpose, and
intended audience, ensuring it meets research objectives or communication goals effectively. Grammar
Accuracy and Spelling focuses on the correctness of grammar and spelling, rewarding precision and adherence
to language conventions. Range of Vocabulary evaluates the diversity and appropriateness of words used,
favouring rich, varied language over repetition or simplicity. Formats and Punctuation assesses adherence to
formatting guidelines and accurate use of punctuation marks, with higher scores for precise formatting and
punctuation.

In the second part of the study, the data were collected through an online survey administered to
participants via SurveyMonkey. The survey was designed to collect both qualitative and quantitative data and
gather feedback from participants regarding their experience with the intervention and its impact on their writing
proficiency. Both open-ended and closed-ended questions were included in the study.

Closed-ended questions provided structured response options, allowing for quantitative analysis and
statistical comparisons. Strategic integration of open-ended questions enabled the qualitative viewpoints of the
participants to be captured, enabling a deeper understanding of their experiences. In order to address several
facets of the study questions, the survey was divided into multiple sections. These areas included participants'
perceptions of the effectiveness of the intervention, their satisfaction with the provided feedback, and their
overall writing improvement.

The questionnaire began with demographic questions to collect information on participants' age and
gender. Next, participants were presented with Likert scale items to assess their agreement with statements
related to the intervention's impact on their writing skills. The purpose of these measures was to investigate the
extent at which the participants felt the intervention was effective, how beneficial they thought the feedback
was, and how satisfied they were in general.

In order to get detailed feedback and comments on their experience with the intervention, participants
were also asked to reply to open-ended questions. Through these questions, participants were able to provide
their opinions, recommendations, and any challenges they had during the intervention.

The online survey was administered using SurveyMonkey, which facilitated data collection and
management. Participants were invited to complete the survey via email invitations and were provided with
instructions on how to access and submit their responses securely. Participation in the survey was voluntary,
and participants were assured of anonymity and confidentiality in their responses.

Upon completion of the data collection period, the responses were exported from the survey platform
into a spreadsheet for analysis. Participants' identities were anonymous to ensure confidentiality, and the data
were stored securely in accordance with ethical guidelines.

4.6 Data Analysis

To address the first and the second research questions concerning the impact of receiving formative
feedback from ChatGPT-4 on students' writing improvement and the analysis of the progression of writing
proficiency across a variety of essays, this study conducted a one-way repeated-measures ANOVA. The
ANOVA was performed separately for each student to assess the variability in writing proficiency scores within
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individuals over time. Each student's writing proficiency scores for the eight essays were treated as repeated
measures, with the essay number serving as the independent variable:

(6>)=X(xi- w?/N

Where:

62 is the variance,

Xi represents each individual score,

u is the mean of all the scores,

2 denotes the summation of values, and

N is the total number of scores.

The formula used to calculate the variance (o?) of the writing proficiency scores is derived from the sum
of squared deviations from the mean () of the scores. Each deviation (x; - p) is squared and summed across all
scores (%), then divided by the total number of scores (N). This formula quantifies the average squared distance
of each individual score from the mean, providing a measure of the spread or dispersion of the data points around
the mean value.

While initial descriptive statistics indicated a mean variance of approximately 1.3061, suggesting
moderate variability in student performance, the primary statistical test focused on evaluating whether changes
in proficiency over time were statistically significant. The ANOVA revealed a significant effect of essay number
on writing proficiency, with results showing:

o F(7,343) =582,
e p<0.001

e 12=0.106 (indicating a small-to-moderate effect size).
This result allows us to reject the null hypothesis, which posited no significant difference in writing proficiency
across the eight essays. In contrast, the alternative hypothesis—that students’ scores would change significantly
over time was supported.

Post-hoc pairwise comparisons using the Bonferroni correction further identified that the most
substantial improvement occurred between Essay 1 and Essay 5 (p < 0.01), and between Essay 5 and Essay
8 (p < 0.05). These findings suggest a steady and statistically meaningful progression in writing proficiency
as students continued to receive feedback and revise their work.

While variance calculations offered a preliminary understanding of score dispersion, the ANOVA
results provided a more conclusive account of trends in writing development. The observed statistical
significance supports the interpretation that students’ writing improved meaningfully over the duration of the
study.

These quantitative findings were reinforced by the survey data. The survey results revealed valuable
insights into students' perceptions of the feedback provided on their essays. A total of fifty students participated
in the survey, with responses varying across different aspects of the feedback process. A majority of students
(30 out of 50) reported being satisfied with the feedback, while 15 students expressed being very satisfied.
However, a smaller proportion of students (5 out of 50) remained neutral.

When asked about the helpfulness of feedback in identifying errors, students generally perceived it as
helpful, with the majority of students (35 out of 50) finding it very helpful, and an additional 11 students
considering it extremely helpful. Only a few students (4 out of 50) found it slightly or moderately helpful.
Additionally, the feedback was reported to have a significant impact on writing skills improvement, as indicated
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by 36 students. However, a smaller number of students (9 out of 50) rated the feedback as extremely helpful in
this regard.

Concerning the clarity of feedback, most students (40 out of 50) found the feedback to be clear, while 8
students rated it as very clear. Only 2 students expressed neutrality towards the clarity of the feedback.
Moreover, a majority of students (25 out of 50) agreed that the feedback accurately assessed their essays, while
20 students strongly agreed. However, 5 students remained neutral in their response.

The majority of students (40 out of 50) indicated a likelihood of continuing to use the feedback process
for future writing assignments. Among them, 21 students expressed being very likely to continue, while 19
students rated themselves as likely to continue. The feedback progression over multiple essays was perceived
as helpful by a significant number of students (43 out of 50), with 19 students finding it extremely helpful.

Some students identified specific areas for improvement in the feedback, including grammar, lexis, and
creativity. However, the majority of students (38 out of 50) did not specify any areas for improvement. The
feedback process received positive ratings generally, with 23 students rating it as good and 21 students rating it
as excellent. Only a small number of students (6 out of 50) remained neutral in their overall experience. Finally,
Seven students suggested that the feedback process could be improved by providing longer feedback time, while
the majority of students (43 out of 50) did not offer any additional comments or suggestions.

Generally, the findings suggest a positive reception of the feedback, with a majority of students
expressing satisfaction and finding it helpful in improving their writing skills. The clarity and accuracy of the
feedback were also positively rated by most participants, indicating the effectiveness of the feedback in
providing actionable insights into their writing performance.

Furthermore, the high likelihood of students to continue using the feedback process for future
assignments underscores its perceived value and importance in their writing development. The feedback
progression across multiple essays was also perceived as beneficial by a significant number of students,
highlighting the importance of continuity and consistency in feedback delivery. However, some students
identified specific areas for improvement in the feedback, particularly in grammar, lexis, and creativity.
Addressing these areas could further enhance the effectiveness of the feedback process and contribute to
students' writing proficiency.

4.7 Discussion

Using one-way repeated-measures ANOVA, the analysis revealed statistically significant differences in
writing proficiency scores across the essays, demonstrating clear evidence of student improvement over time.
The ANOVA findings showed that variance within individual students' scores was not random,; rather, patterns
emerged that suggested measurable growth in writing skills across the essay sequence. This progression
indicates that the feedback provided by ChatGPT-4 played a role in facilitating reflective writing practices, error
correction, and linguistic improvement.

Importantly, these quantitative results are supported by students’ survey responses. Most students
reported being satisfied or very satisfied with the feedback received, particularly appreciating its clarity and
usefulness in identifying errors. These perceptions align with the observed upward trend in scores, suggesting a
strong correlation between student engagement with the feedback process and measurable writing improvement.
Notably, the progression across multiple essays was rated as helpful or extremely helpful by the majority of
students, reinforcing the value of consistent and timely feedback.

These findings are consistent with existing literature on the role of Large Language Models like
ChatGPT-4 in improving writing through formative assessment which emphasizes the importance of
personalized, timely, targeted, and actionable feedback provided by Al tools in fostering students’ writing
development (E.g., Escalante et al., 2023; Jiang et al., 2023; Khasawneh et al., 2025; Lu, 2019; Mizumoto &
Eguchi, 2023; Wang, 2020; Xiaetal., 2024).

Moreover, while the variance analysis highlighted the statistical significance of differences in scores, its
pedagogical value lies in identifying nuanced trends, such as plateaus or sudden improvements. These micro-
patterns may reflect the effectiveness of feedback at certain stages or reveal areas where students struggled to
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implement suggestions. For instance, though many students improved overall, some stagnation in creative
expression was noted. This points to a potential limitation of Al-generated feedback: its relatively weaker
support for fostering originality. Though students exhibited noticeable improvement in surface-level structures
as grammar and structure, formative feedback on the aspect of creativity is still regarded as an important lacuna
of Al tools. This aligns with Chakrabarty et al.‘s (2024) study which proved that Large Language Models
including ChatGPT-4 fell short of “assessing objectively the creativity of a piece of writing” based on the
Torrance Test of Creative Thinking. Further, the Large Language Models- generated assessments differed
significantly from the ones provided by human experts.

The study also found that students were highly likely to continue using such feedback tools in the future,
highlighting the growing trust and perceived utility of Al in academic settings. This can signal a new shift from
traditional assessment into Al assessment. Similarly, studies (E.qg., Perkins, 2023; Xia et al. 2024) recommend
that the assessment methods in higher education must be reviewed to account for the implications of Generative
Al as the traditional assessment approach seems to become increasingly inadequate for giving accurate
assessments. However, this growing reliance raises questions about the balance between automated assistance
and human instruction. While Al can augment the feedback process, its role should be viewed as complementary
to teacher guidance, especially when it comes to assessing deeper rhetorical strategies, creativity, or content
development. Hence, educators and practitioners should benefit from the powerful capabilities of Al in assessing
students’ writing especially in areas such as grammar, mechanics, and structure while avoiding Al in assessing
creativity. Then, human assessors should take in charge the aspect of creativity.

Despite its promising results, this study is not without limitations. The sample was limited to 50 students,
all within the same academic context, which may limit the generalizability of the findings and reduce statistical
power. In addition, concealing the fact that assessment was done via an Al tool may not be ethically permissible
which further limits the scope of the study. Another notable limitation of this study is the lack of verifiable intra-
rater reliability as the assessment output may lack consistency where ChatGPT-4’s assessment cannot inherently
be fully guaranteed because the output depends on several factors: the phrasing of the prompt, the context of the
session, timing, etc. The survey results, while informative, are also self-reported and may be influenced by social
desirability or recall bias.

Future research could expand this work by comparing Al-assisted feedback with traditional teacher
feedback or peer feedback across different student populations. Further studies could address the Al’s output
consistency through repeated assessments to better understand its reliability as a formative assessment tool.
Moreover, a qualitative analysis of essay content—beyond scores—could reveal how specific writing features
evolve in response to feedback. Research could also explore the integration of Al feedback with human
instruction in hybrid models to support not just grammatical accuracy but also argument content development,
coherence, and creativity.

Conclusions

The emergence of ChatGPT, an advanced language model powered by artificial intelligence, can be
considered as a giant leap towards education development. Thanks to its extraordinary capacity for
comprehending and producing writing that is human-like, ChatGPT-4 has the potential to revolutionize how
portfolios are evaluated and assessed. ChatGPT-4 can provide personalized feedback, insightful suggestions,
and critical analysis of portfolio contents. Its ability to comprehend context, adapt to various domains, and
generate coherent responses makes it an adequate tool for evaluating the depth and quality of portfolios.
Moreover, ChatGPT's deep learning capabilities enable it to identify patterns, highlight strengths and
weaknesses, and offer tailored recommendations for portfolio improvement. Through benefiting from the
potentials of ChatGPT-4, portfolio assessment can become a more user-friendly tool that enables students to
receive comprehensive feedback and enhance their understanding of their performance and progress. Artificial
intelligence technology and portfolio assessment together have the potential to revolutionize the teaching and
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learning processes through providing more accurate and comprehensive methods of assessing students’
capacities while softening the workload associated with portfolio assessment.
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Appendix 1
Criteria Excellent (4 pts) Good (3 pts) Fair (2 pts) Weak (1 pt) Poor (0 pt)
Structure and | Clear, logical Well- | Basic structure | Weak No structure
Organization | structure with | structured with | with some | structure; ideas | or logical
strong introduction, | minor lapses in | confusion  in | are poorly | flow
body, and | flow or | organization or | organized.
conclusion; transitions. progression.
seamless
transitions.
Grammar Free of | Minor  errors | Noticeable Frequent errors | Pervasive
and grammatical, that do not | errors that | that interfere | errors  that
Mechanics spelling, and | affect occasionally with meaning. | prevent
punctuation errors. | understanding. | disrupt clarity. understandin
g.
Vocabulary Rich, precise, and | Appropriate Basic or | Limited or | Inappropriate
and Diction varied vocabulary; | vocabulary repetitive inaccurate or severely
accurate word | with some | vocabulary; vocabulary; limited
choice throughout. | variety. some misuse of | affects clarity. | vocabulary.
words.
Content and | Fully  developed | Clear and | Ideas are | Underdevelope | Content s
Development | ideas; insightful, | relevant ideas | somewhat d or unclear | irrelevant,
relevant, and well- | with some | relevant  but | ideas; minimal | unclear, or
supported depth. lack depth or | relevance  to | missing.
arguments. clarity. topic.
Appendix 2
Guidelines of Writing the Essay:
1- Structure: Organize your essay with an introduction, body paragraphs, and a conclusion. Include
a clear thesis statement that outlines your main argument or point of view.
2- Clarity and Cohesion: Ensure your ideas flow logically, using appropriate transitions between
paragraphs. Use clear and concise language to convey your thoughts effectively.
3- Originality: Your essay should reflect your own thoughts and perspectives. Avoid plagiarism by
properly citing any external sources used.
4- Proofreading: Before submission, carefully review and edit your essay for grammar, spelling,

and punctuation errors. Ensure your writing is polished and coherent.
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