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Abstract

This study evaluates the instructional impact of Teacher's Bag, an instructor-designed,
context-aware custom GPT system, on pre-service teachers’ academic achievement.

Utilizing a course-embedded quasi-experimental design at a Turkish public university,

the research analyzed performance-based assessments in Curriculum Development and
Educational Research Methods courses. The system provided pedagogically constrained,
task-specific scaffolding aligned with national curricular objectives. Results revealed task-
sensitive outcomes. In Curriculum Development, the Al functioned as a stabilizing scaffold,
maintaining performance despite significantly increased final task complexity. In Educational
Research Methods, the system enabled students to navigate a major transition from
quantitative to mixed-methods designs, though accompanied by lower mean scores reflecting
heightened cognitive demand. These findings challenge the “Al as a shortcut” narrative,
demonstrating that pedagogically designed Al supports meaningful engagement with complex
tasks without artificial grade inflation.
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related courses, teacher education; pedagogical scaffolding

Curriculum-related coursework & du Plessis, 2023). Courses such as
occupies a central position in teacher Curriculum Development in Education and
education, as it equips pre-service Educational Research Methods function
teachers with the theoretical and practical as critical pedagogical spaces where
competencies required to design, justify, teacher candidates are expected not only
and adapt instructional practices within to understand curricular frameworks and
formal educational systems (van den Berg research paradigms, but also to operationalize
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these abstractions through performance-
based academic tasks (Biberman-Shalev,
2025; Okulu & Muslu, 2024). Despite

their foundational role, these courses
consistently expose a longstandmg challenge
in teacher education: supporting pre-service
teachers in achieving measurable academic
success while navigating the cognitive and
methodological complexity inherent in
curriculum design and educational research.

This challenge is particularly
salient in educational systems governed by
centrally prescribed curricula. In Tiirkiye,
the Ministry of National Education (MEB)
defines national learning outcomes, content
structures, and curricular sequences across
grade levels and subject areas. While this
centralized framework ensures coherence
and standardization, it simultaneously
constrains pedagogical flexibility and places
considerable cognitive demands on teachers
and teacher candidates. Within such systems,
teachers are nevertheless expected to exercise
professional judgment by adapting the
micro-curriculum—selecting instructional
strategies, aligning assessments, and
contextualizing content for diverse learners
(Karatas et al., 2025). As these authors argue,
curriculum becomes “lived experience”
precisely at the point where abstract national
frameworks are translated into instructional
action. Consequently, teacher education
programs must support not only conceptual
understanding of curriculum theory but also
demonstrable academic performance in
curriculum-related coursework (Kotsis, 2024;
Lo, 2023).

Recent developments in generative
artificial intelligence (GenAl) have
introduced new possibilities for addressing
these challenges in teacher education. An
expanding body of research documents the
use of tools such as ChatGPT to support
curriculum design, lesson planning,
assessment development, and research-
related tasks (Jorgens et al., 2024; Okulu &
Muslu, 2024). Importantly, contemporary
scholarshlp increasingly emphasizes that the
educational value of Al lies not in automation
or efficiency alone, but in how such systems
are pedagogically configured. The concept of
Human—AI Harmonization highlights the role
of Al as a cognitive support system operating
under instructor guidance, ethical oversight,
and curricular alignment (Lo, 2023). This
perspective is further elaborated by Cukurova

(2026) in the OECD Digital Education
Outlook, who argues for a shift towards
‘hybrid human-Al intelligence.” According
to Cukurova, effective Al integration must
move beyond replacement to ‘augmentation,’
where technology acts as a partner that
enhances teacher judgment and pedagogical
capacity rather than substituting for human
agency. When deliberately designed, Al
systems may assist pre-service teachers in
organizing complex knowledge structures,
applying theoretical models, and engaging
more effectively with performance-based
academic tasks.

However, growing evidence
suggests that the educational impact
of generative Al is highly sensitive to
design and implementation. Generic large
language models often require advanced
prompt engineering skills and may
produce decontextualized or pedagogically
inconsistent outputs when used without
instructional constraints (Tlili et al., 2023).
Recent international policy analyses reinforce
this concern. The OECD Digital Education
Outlook 2026 explicitly distinguishes
between general-purpose generative
Al and education-oriented Al systems,
cautioning that unguided use of generic
tools may encourage forms of superficial
engagement—described as metacognitive
laziness—in which learners bypass critical
reasoning and reflective processes (OECD,
2026). In contrast, the OECD emphasizes
that Al tools designed with explicit
pedagogical constraints are more likely
to prevent excessive cognitive offloading
and support meaningful skill development.
These risks are particularly pronounced for
novice learners, raising concerns about the
reliability and validity of learning outcomes
produced through unconstrained Al use. In
response, recent research has highlighted the
emergence of context-aware and instructor-
guided Al systems, including custom GPTs
aligned with specific curricular frameworks,
disciplinary conventions, and learning
objectives (Ansari et al., 2024). Such
system-oriented approaches aim to reduce
hallucination, enhance contextual relevance,
and embed Al support directly within
instructional design.

Empirical evidence from higher
education suggests that Al-supported learning
environments can positively influence
academic performance, motivation, and
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higher-order thinking when appropriately
scaffolded (Lo, 2023; Wang & Fan, 2025).
Specifically, their recent meta-analysis
reported a large overall effect of ChatGPT
on learning performance, while also
emphasizing substantial variability across
instructional contexts (Wang & Fan, 2025).
Crucially, these effects appear strongest
when Al use is pedagogically orchestrated—
when instructors define how, when, and for
what purposes Al systems are integrated

into authentic coursework (Ugras et al.,
2024). Recent system-based studies, such as
guided Al teaching assistants developed for
chemistry education, further demonstrate that
instructor-defined constraints and curriculum
alignment can meaningfully shape students’
learning processes (Wang et al., 2025).

Despite this growing literature,
studies examining observable academic
achievement outcomes in teacher education
remain limited. Much of the existing research
focuses on perceptions, acceptance, or
reflective experiences associated with Al
use, while fewer studies investigate how
instructor-guided Al systems influence
performance-based assessments in
curriculum-related courses (Jose et al., 2025;
Jorgens et al., 2024). This gap is partlcularly
evident in contexts where pre-service
teachers must demonstrate competence
across multiple curriculum courses—such
as curriculum development and research
methodology—each involving distinct yet
interrelated cognitive demands.

Responding to this need, the present
study investigates the instructional impact of
an instructor-guided, context-aware custom
GPT system—T7Teacher s Bag—on pre-service
teachers’ academic achievement across two
curriculum-related courses. Unlike generic
Al tools, Teacher s Bag was deliberately
designed to align with national curriculum
requirements and course-specific learning
objectives, providing structured, task-focused
support for curriculum design and research-
oriented academic tasks. By examining
changes in midterm and final assessment
performance within each course, this study
shifts analytical attention from perceptions
of Al use to its pedagogical impact on
measurable learning outcomes.

Situated within Tiirkiye’s centralized
curriculum context, this study contributes
empirical evidence to the literature on
Al-supported teacher education by

demonstrating how instructor-guided

GPT systems can function as instructional
scaffolds that support students’ engagement
with increasingly complex academic tasks
while preserving the validity of performance-
based assessment. In doing so, the study
foregrounds instructional design as the
central mechanism through which generative
Al influences academic achievement, while
preserving teacher agency and pedagoglcal
integrity.

This article is useful for teacher
educators because it provides a reproducible
model for designing instructor-guided GPT
systems that are embedded in authentic
coursework rather than used as generic
external tools. Its contribution to the
literature lies in shifting attention from
students’ perceptions of ChatGPT to the
pedagogical configuration of custom
GPT systems and their relationship with
performance-based academic outcomes. By
detailing how the Teacher’s Bag systems
were designed, constrained, and implemented
across two curriculum-related courses, the
article offers a practical and theoretically
grounded model for responsible Al
integration in teacher education.

Method

Research Design

This study employed a course-
embedded quasi-experimental within-subject
design to examine the instructional impact of
instructor-guided generative Al systems on
pre-service teachers’ academic achievement.
A single-group pretest—posttest structure
was adopted, in which the same cohort of
students participated in both the midterm
(pretest) and final (posttest) assessments
within each course. This design was selected
to allow examination of learning gains under
authentic instructional conditions while
ensuring that no students were excluded from
access to Al-supported learning tools, which
would have raised ethical concerns within a
teacher education context.

Rather than comparing Al-
supported and non-supported groups, the
study focused on within-course changes in
academic performance following sustained
exposure to instructor-guided GPT systems
embedded in regular coursework. Analyses
were conducted separately for each course
to account for differences in instructional
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focus, assessment structure, and Al system
configuration.

Research Context and Participants

The study was conducted during the
fall semester of the 2025-2026 academic
year at a public university in Tiirkiye.
Participants were pre-service teachers
enrolled in the Classroom Teaching (Primary
Education) program and registered in two
curriculum-related courses taught by the
same instructor: Curriculum Development
in Education and Educational Research
Methods.

Course-specific analyses were
conducted using enrollment-based datasets
obtained from institutional records. As
reflected in the official course grade sheets,
analyses for Curriculum Development in
Education were conducted with 43 pre-
service teachers, whereas analyses for
Educational Research Methods included 41
pre-service teachers. Differences in sample
size across courses reflect natural enrollment
variation and course registration status rather
than participant attrition or experimental
manipulation. Although 41 students were
officially enrolled in the Educational
Research Methods course, two cases were
excluded from paired-samples analyses
because complete matched midterm and final
scores were not available. Therefore, the final
analytical sample for this course was 39.

Course membership was identified
using an institutional course indicator
variable (“Course”), where Course = 1
represented Curriculum Development in
Education and Course = 2 represented
Educational Research Methods. Although
students belonged to the same teacher
education program, analyses were conducted
at the course level to account for differences
in instructional focus, assessment structure,
and Al-supported pedagogical design.

Participation in the study was
voluntary, and all procedures were approved
by the university’s Institutional Review
Board.

Development and Pedagogical
Configuration of the Teacher’s Bag GPT
Systems

The Teacher’s Bag systems were
developed by the course instructor using
ChatGPT’s custom GPT configuration
environment. Rather than relying on a

general-purpose chatbot, each system was
designed as a pedagogically constrained
instructional assistant aligned with the
objectives, assessment tasks, and conceptual
structure of the relevant course phase. The
development process involved defining a
specific instructional role for each GPT,
writing system-level instructions, specifying
the types of support the system was allowed
to provide, and embedding pedagogical
guardrails to discourage direct answer
generation or uncritical reproduction of Al-
generated text.

The systems were configured to
operate as scaffolding tools rather than
answer-providing agents. Their instructions
required them to ask clarifying questions
when student prompts were incomplete,
explain the reasoning behind suggestions,
encourage students to justify their design
decisions, and present outputs as revisable
drafts. The GPTs were also instructed to
maintain alignment with course-specific
learning outcomes and, where relevant, with
the Turkish national curriculum framework.
In this way, the systems were designed to
reduce the cognitive burden associated with
open-ended task planning while preserving
student responsibility for academic judgment,
contextual adaptation, and final decision-
making.

Three separate GPT systems were
created because the two courses involved
different forms of academic complexity.
Teacher’s Bag 1 was designed for curriculum
framework development and supported
students in formulating learning outcomes,
organizing content, and ensuring alignment
between objectives and national curriculum
standards. Teacher’s Bag 2 was introduced
after the midterm examination in the
Curriculum Development in Education
course and focused on instructional design
alignment, including the relationship between
learning outcomes, instructional activities,
assessment strategies, and weekly planning.
Teacher’s Bag 3 was developed for the
Educational Research Methods course and
supported students in research proposal
design, with particular emphasis on the
transition from quantitative research design
to mixed-methods research design.

The instructor reviewed and refined
the initial system instructions before
implementation. During the intervention
period, students were informed that Al-
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generated outputs should not be treated as
final submissions. Instead, they were required
to use the GPT systems through iterative
cycles of prompting, evaluating, revising, and
justifying. This procedure was intended to
position the Al systems as cognitive partners
within the learning process while preventing

excessive dependence on automated text
generation.

A summary of the pedagogical
configuration, course phase, supported task,
and built-in constraints of each Teacher’s
Bag GPT system is presented in Table 1.

Table 1.
Pedagogical Configuration of the Teacher’s Bag GPT Systems
Primary
GPT system Course and phase pedagogical Supported student task Pedagogical constraints
function

Curriculum Formulating learning Outputs were framed as revisable
Teacher’s  Development in Curriculum outcomes, organizing content, drafts; students were required to
Bag 1 Education; before framework design and aligning objectives with  justify and contextualize

midterm national curriculum standards curriculum decisions

Curriculum . Designing an instructional Activities and assessments had to

R . Instructional . . . .. . . .
Teacher’s  Development in . program with aligned learning be explicitly aligned with learning
S design and LS o .

Bag 2 Education; after alienment subport outcomes, activities, and outcomes; direct reproduction of

midterm & PP assessment strategies Al outputs was discouraged

Developing a mixed-methods Methodological coherence and
, Educational Research research proposal with justification were required; Al

Teacher’s Research proposal . . .

Methods; after . aligned research questions,  suggestions were treated as
Bag 3 design support

midterm

methodology, and data
collection strategies

provisional scaffolds rather than
final answers

Instructional Procedure and AI
Interventions

Generative Al support was embedded
within each course as part of regular
instruction over a nine-week instructional
period. Rather than deploying a single
generic Al tool, the instructor designed three
distinct custom GPT systems, collectively
referred to as Teacher s Bag. Each system
was aligned with the pedagogical goals of
a specific course phase and functioned as a
guided instructional system rather than an
open-ended chatbot.

To enhance transparency and
reproducibility, representative screenshots
of each GPT system are provided to
illustrate how pedagogical constraints, task

boundaries, and instructional logic were
embedded in the Al design (see Figure 1).
Figure 1 presents the interfaces of the three
instructor-designed custom GPT systems
used across the two curriculum-related
courses. Teacher’s Bag 1 supported learning
outcome and objective formulation, Teacher’s
Bag 2 provided guidance for instructional
planning and alignment, and Teacher’s Bag 3
assisted with research design. The interface
also displays cumulative usage indicators,
illustrating sustained and repeated student
interaction with each system throughout the
instructional period. These usage indicators
suggest that student engagement with the Al
systems was iterative and continuous rather
than limited to one-time exposure.
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Figure 1.

Instructor-Designed Custom GPT Systems (Teacher s Bag) Used Across Curriculum Courses

Teacher's Bag - 3 - Research Designer
Arastirma konusuna gére yontemi secip iki dilde
(Turkge/ingilizce) aragtirma taslagi olusturur.

Teacher's Bag 2 - Guide for Instruction
Ogretim plani hazirlamak icin bu GPT yi

Teacher's Bag-Learning Outcomes, Objective

Writing
Cift dilli (TR-EN), Bloom duizeyli, basan 6l¢ttlt

&grenme ciktilar ve degerlendirme yéntemli icerik...

Students were explicitly instructed
to engage in iterative cycles of prompting,
evaluation, and revision, treating Al-
generated outputs as provisional drafts
subject to refinement rather than final
answers. Across both courses, the complexity
and scope of assessment tasks increased
substantially from midterm to final
examinations, requiring higher levels of
integration, justification, and synthesis.

Curriculum Development in Education
(Course =1)

Students enrolled in the Curriculum
Development in Education course were
supported through two sequential instructor-
guided GPT systems implemented at different
phases of the semester.

Figure 2.

kullanabilirsiniz. Ogretim seviyenizi belirtin, hangi...

© Herkes

Teacher’s Bag 1: Curriculum Framework
Design Support

Teacher’s Bag 1 (Figure 2) was
introduced prior to the midterm examination
and was designed to support curriculum
framework development. The system assisted
students in formulating learning outcomes,
aligning objectives with national curriculum
standards, and structuring course content at
the program level. To illustrate system use,
an example prompt employed by students is
provided below:

“Design overarching learning
outcomes for a 14-week middle school
Mathematics course aligned with the Turkish
national curriculum.”

In response, the system generated
structured suggestions emphasmng
curricular coherence, progression of learning

outcomes, and ahgnment with national
standards, thereby supporting curriculum-
level planmng processes.

Interface of Teacher's Bag 1 Used for Curriculum Framework Design

Teacher's Bag-Learning Outcomes, Objective Writing

Cift dilli (TR-EN), Bloom duzeyli, basar 6lgtlti 6grenme ciktilar ve
degerlendirme yontemli igerik taslag: Greten yardimc.

Lise diizeyinde Su metinden 6

Matematik-1 icin o6grenme ciktisi

tim ders (15 haft... uret: [ierik yapistir]

Teacher’s Bag 2: Instructional Design and
Alignment Support
Following the midterm examination,

Universite diizeyi Bu giktilar Bloom
duzeylerine gére

etiketle ve sadelestir

Veri Bilimine 1
hafta igin 4 ¢ikti T...

Teacher’s Bag 2 (Figure 3) was introduced
to provide more task-specific instructional
design support. This version focused on
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aligning learning outcomes with instructional

activities and assessment strategies. An
example prompt used in Teacher’s Bag 2
was:

Figure 3.

“Design instructional activities and
assessment methods aligned with the learning
outcomes for Week 6.”

Interface of Teacher's Bag 2 Used for Instructional Design Alignment

Teacher's Bag 2 - Guide for Instruction

Olusturucunun 6nerilen modelini ma: GPT-5

1 Thinking

Ogretim plani hazirlamak iin bu GPT yi kullanabilirsiniz.

Ogretim seviyenizi belirtin, hangi kurama uygun bir 6gretim etkinligi
planlamak istiyorsunuz ve deg@erlendirmeniz nasil olacak

ona karar verin.

Matematik dersi Sosyal Bilgiler dersi

7nci haftasinda 3iunci Unitesi olan

2 ders saati igin... Sosyal ve Dogal...

Students used this system while
completing a major assignment requiring
the design of a comprehensive 14-week
instructional program. Al-generated
suggestions were treated as provisional
drafts, and students were explicitly instructed
to adapt, justify, and contextualize their
design decisions rather than reproduce
Al outputs verbatim. In this course, the
instructor-guided GPT systems primarily
supported the management of increased
instructional complexity and alignment
demands in the final assessment rather than
accelerating task completion.

Educational Research Methods (Course = 2)
Students enrolled in the Educational

Research Methods course were supported

through a third instructor-guided custom

GPT system, Teacher’s Bag 3 (see Figure

4), which was introduced after the midterm

12nci sinif Kimya
dersi icin yeni nesil
sorulardan olusan...

Mazik dersi igin 2
haftalik bir 6gretim
programi tasarlar...

examination. Unlike the curriculum-focused
GPT systems used in Course 1, Teacher’s
Bag 3 was specifically designed to support
research-oriented academic tasks.

Teacher’s Bag 3: Research Proposal
Design Support

Teacher’s Bag 3 was designed to
provide structured guidance for research
proposal development, with a default
emphasis on mixed-methods research
design unless otherwise specified. The
system supported students in formulating
research questions, selecting and justifying
appropriate methodologies, and aligning data
collection strategies with research objectives.
To illustrate typical use, an example prompt
employed by students is provided below:

“Develop a mixed-method research
proposal examining students’ experiences
with Al-supported learning.”
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Figure 4.

Interface of Teacher's Bag 3 Used for Research Proposal Design

Teacher's Bag - 3 - Research Designer

Arastirma konusuna gére yontemi secip iki dilde

Arastirma konusuna gére yéntemi secip iki dilde (Tiirkge/ingilizce)
aragtirma taslagi olugturur.

Liitfen yazacagim Arastirma konumu

konuda bana versem hangi

aragtirma Gnerisi... yontemi segersin?

In response, the system generated
scaffolded suggestions addressing the
integration of quantitative and qualitative
components, methodological coherence,
and justification of design choices. As in
the Curriculum Development course, Al-
generated outputs were treated as provisional
drafts, and students were explicitly instructed
to critically evaluate, adapt, and refine the
suggestions rather than reproduce them
verbatim. In this way, Teacher’s Bag 3
functioned as a cognitive and methodological
scaffold, supporting students’ engagement
with increased conceptual and procedural
complexity during the final assessment.

Data Collection and Measures
Academic Achievement

Academic achievement was measured
using course-specific midterm and final
examination scores. Both assessments were
aligned with the learning outcomes of the
respective courses and required students
to apply curriculum design or research
methodology principles to authentic
academic tasks. Importantly, the midterm
and final examinations were intentionally
differentiated in terms of task structure,
cognitive demand, and scope in order to
reflect progressive learning expectations
across the semester.

Within each course, the midterm
examination functioned as a baseline
performance indicator, assessing students’
foundational understanding and initial
application of course concepts within
relatively structured formats. In the
Curriculum Development in Education
course, the midterm consisted of discrete

Bu baghga gore Karma Yontem ile

aragtirma taslag yazacagim konuya

olugtur. uygun tasanmi yap:

questions focusing on curriculum theory,
program components, and conceptual
alignment. In the Educational Research
Methods course, students were required to
develop a quantitative research proposal,
responding to predefined methodological
prompts based on a given research topic.

In contrast, the final examinations
in both courses emphasized integrative and
higher-order academic performance. In the
Curriculum Development course, students
were required to design a comprehensive
instructional program within a limited
time frame. This task involved multiple
interrelated components, including learning
outcomes, content sequencing, instructional
strategies, and assessment alignment, thereby
imposing substantially greater cognitive and
organizational demands than the midterm
examination.

Similarly, in the Educational
Research Methods course, the final
examination required students to develop a
mixed-methods research proposal. Compared
to the midterm task, which focused
exclusively on quantitative design, the final
assessment demanded the integration of
quantitative and qualitative components,
including methodological justification, data
collection strategies, and alignment between
research questions and design choices. As
a result, the final examination involved
a broader conceptual scope and a higher
number of evaluative criteria.

Across both courses, final
examinations were designed to assess
students’ ability to synthesize course
content and demonstrate advanced academic
reasoning following sustained exposure
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to the instructor-guided GPT system(s).
Importantly, students were encouraged to
engage in iterative interaction with the Al
system, refining their academic outputs
through cycles of prompting, feedback, and
revision rather than relying on direct answer
generation.

Demographic Information

Demographic data, including age
and gender, were collected for descriptive
purposes to contextualize academic
achievement outcomes across courses.

Data Analysis

Analyses were conducted separately
for each course to account for differences
in instructional focus, assessment design,
and Al system configuration. Descriptive
statistics were calculated for midterm and
final assessment scores within each course
group. To examine changes in academic
achievement over time, paired-samples 7-tests
were performed within courses, treating the
midterm examination as a baseline indicator
and the final examination as a measure of
integrative academic performance following
sustained exposure to the instructor-guided
GPT system(s).

Achievement gain scores (final
minus midterm) were computed to estimate
performance change over time. These gain
scores were interpreted with caution, as
the midterm and final examinations were
intentionally differentiated in task structure
and cognitive demand. In particular, the final
assessments required integrative curriculum
design or mixed-methods research proposal
development, introducing higher levels
of complexity than the midterm tasks.
Accordingly, gain-score analyses were used
to explore instructional patterns at the course
level rather than to make strict claims about
equivalent learning growth across assessment
formats.

Although the same cohort of students
participated in both courses, gain-score

Table 2.

comparisons were conducted at the course
level to examine differences in instructional
context and Al system design rather than
individual-level repeated measures. This
analytical approach reflects the course-
embedded nature of the instructional
interventions and avoids assumptions of
direct equivalence across distinct academic
tasks.

Effect sizes were calculated using
Cohen’s dz for paired-samples designs.
Given the within-subject structure and the
strong alignment between instructional
activities and assessment criteria, effect size
estimates were interpreted as indicators of
substantial learning change within a highly
structured instructional context, rather than
as generalized measures of causal impact.
All statistical analyses were conducted using
standard assumptions for within-course
comparisons, with significance levels set at p
<.05.

Results

This section reports the academic
achievement outcomes of pre-service
teachers across two curriculum-related
courses: Curriculum Development in
Education (Course = 1) and Educational
Research Methods (Course = 2). Academic
achievement was operationalized using
performance-based midterm and final
examination scores derived from the
consolidated dataset (“Hepsi” sheet).
Analyses were conducted separately for
each course to account for differences in
assessment structure and instructional focus.

Descriptive Statistics

Descriptive statistics for midterm
and final examination scores by course
are presented in Table 2. For both courses,
final examinations were designed to
assess more integrative and cognitively
demanding academic tasks than the midterm
examinations.

Descriptive Statistics for Midterm and Final Scores by Course

Course

N Midterm Mean (SD) Final Mean (SD) Mean Difference

Curriculum Development in Education (Course 1) 43

Educational Research Methods (Course 2) 39

—4.05
—10.54

82.65 (5.45)
80.08 (7.53)

78.60 (10.65)
69.54 (15.91)
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As shown in Table 2, mean final
examination scores were lower than midterm
scores in both courses. In addition, standard
deviations increased notably in final
assessments, indicating greater variability
in student performance under more complex
task conditions.

Results for Curriculum Development in
Education (Course = 1)

Academic achievement in the
Curriculum Development in Education
course was examined using paired midterm
and final examination scores (N =43). The
midterm examination consisted of structured
questions focusing on curriculum theory
and program components, whereas the final
examination required students to design a
comprehensive instructional program under
time constraints.

A paired-samples #-test indicated that
the difference between midterm (M = 82.65,
SD = 5.45) and final scores (M = 78.60, SD
= 10.65) was statistically significant, #42)
=—2.57, p = .014. The corresponding effect
size was small to moderate (Cohen's dz =
—0.39).

Although overall performance
declined, the result should be interpreted in
light of the substantially increased cognitive,
organizational, and integrative demands of
the final assessment. The maintenance of
relatively high achievement levels despite
increased task complexity suggests that
instructor-guided GPT support functioned as
an instructional scaffold that helped stabilize
student performance rather than amplify
scores.

Results for Educational Research Methods
(Course = 2)

For the Educational Research
Methods course, paired midterm and final
examination scores were analyzed for 39
students. The midterm assessment required
students to develop a quantitative research
proposal based on predefined prompts,
whereas the final examination required the
design of a mixed-methods research proposal
integrating both quantitative and qualitative
components.

Results of the paired-samples t-test
revealed a statistically significant decrease in
achievement from midterm (M = 80.08, SD =
7.53) to final assessment (M = 69.54,

SD =15.91), t(38) = —4.61, p <.001. The
effect size was moderate to large (Cohen’s
dz =—0.74), indicating a substantial
performance difference across assessments.
The larger decline and increased score
dispersion in this course reflect the marked
escalation in methodological complexity and
evaluative criteria associated with the mixed-
methods task. These findings indicate that
while instructor-guided GPT support assisted
students in engaging with advanced research
design requirements, it did not artificially
eliminate the inherent difficulty of the task.
This task-sensitive pattern aligns closely with
insights from the OECD Digital Education
Outlook 2026, which warns that unguided
Al often leads to grade inflation on simpler
tasks. In contrast, the score decrease in this
study suggests that when assessments are
redesigned to increase cognitive demand,
educational Al acts as a scaffold rather
than a solution provider. This supports the
OECD’s argument that education-oriented,
teacher-designed Al systems are crucial for
preserving the validity of assessment and
ensuring that high scores reflect genuine
competency rather than algorithmic output.

Summary of Achievement Patterns Across
Courses

Taken together, the results indicate
differentiated achievement patterns across
curriculum-related courses. In both courses,
final examinations yielded lower mean scores
than midterm assessments, accompanied by
increased variability. These patterns suggest
that changes in academic achievement
were strongly influenced by differences in
assessment structure and task complexity
rather than by uniform learning gains or
losses. Accordingly, the role of instructor-
guided GPT systems in this study is best
understood not as a tool for artificial score
inflation, but as a mechanism for supporting
students’ engagement with increasingly
complex academic tasks. In contexts where
final assessments imposed substantially
higher cognitive and integrative demands,
Al-supported instruction functioned as a
scaffold for cognitive augmentation. This
allowed students to navigate demanding tasks
while ensuring that performance variability
reflected genuine differences in student
competency rather than the capabilities of the
model.
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Discussion

The present study examined the
instructional role of instructor-guided
generative Al systems in two curriculum-
related courses—Curriculum Development
in Education and Educational Research
Methods - by focusing on performance-based
academic outcomes rather than perceptions or
self-reported experiences. By foregrounding
midterm and final examination scores
derived from authentic, course-embedded
assessments, the study responds to recent
calls for empirical research that evaluates the
instructional consequences of generative Al
use in teacher education beyond acceptance
and usability frameworks (Jose et al., 2025;
Jorgens et al., 2024).

Contrary to deficit-oriented
expectations that generative Al necessarily
inflates academic performance, the findings
revealed a more nuanced pattern. In both
courses, final examination scores were
significantly lower than midterm scores,
accompanied by increased variability in
student performance. Importantly, these
declines coincided with a deliberate
escalation in task complexity and evaluative
criteria from midterm to final assessments.
In the Curriculum Development in Education
course, students moved from structured,
theory-oriented questions to the design of a
comprehensive instructional program under
time constraints. In the Educational Research
Methods course, students progressed
from a quantitative research proposal to
an integrative mixed-methods research
design. These shifts substantially increased
cognitive, organizational, and methodological
demands.

From an instructional perspective,
these findings suggest that instructor-
guided GPT systems did not function as
mechanisms for score amplification or
shortcut-based performance enhancement.
Instead, their role appears to have been
one of cognitive scaffolding that supported
students’ engagement with increasingly
demanding academic tasks. In this sense,
generative Al use was associated with the
maintenance of task engagement under
heightened cognitive load rather than with
uniform achievement gains. This finding
gains particular significance when contrasted
with recent evidence from the Turkish

context reported by the OECD (2026). While
unguided Al use has been linked to learning
losses and overreliance among Turkish
students (Bastani et al., 2024), the Teachers
Bag system prevented such dependency

by functioning as a restricted instructional
scaffold. This confirms that pedagogical
design—specifically the shift from ‘oracle’ to
‘guide’—determines whether Al supports or
hinders academic rigor.

Notably, the magnitude of
performance decline and score dispersion
differed across courses. In Educational
Research Methods, the larger decrease in
mean scores and greater variability suggest
that the transition to mixed-methods research
design posed substantial challenges for
pre-service teachers, even with Al support.
This finding underscores the complexity
of methodological integration tasks in
teacher education and highlights that Al
scaffolding does not eliminate epistemic
difficulty. Rather, it may enable students to
attempt and complete cognitively demanding
tasks that would otherwise exceed their
current competence. In this respect, lower
final scores should not be interpreted as
instructional failure, but as indicators of
assessment sensitivity to advanced academic
reasoning.

The findings also reinforce arguments
that generative Al should be conceptualized
as an epistemic partner rather than an
automation tool (Biberman-Shalev, 2025;
Brazdo & Tinoca, 2025). The instructional
design of Teacher s Bag emphasized iterative
prompting, revision, and justification,
requiring students to critically evaluate Al-
generated suggestions and align them with
curricular and methodological principles.
This iterative engagement aligns with
dialogic and reflective models of professional
learning in teacher education (Sert, 2025),
suggesting that Al-supported learning may
manifest not through immediate performance
gains but through sustained engagement with
complex reasoning processes.

Furthermore, the course-embedded
implementation of instructor-guided GPT
systems directly addresses critiques that
Al-supported educational frameworks are
often analytically detached from authentic
instructional practice (Wang et al., 2024). In
this study, Al systems were integrated into
graded coursework and aligned with national
curriculum requirements, positioning
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generative Al as an active component of
instructional design rather than an external
aid. This approach resonates with van den
Berg and du Plessis (2023) argument that
pedagogical value emerges when learners
must critique, adapt, and contextualize Al
outputs within clearly defined instructional
constraints.

The system-oriented design of
Teacher s Bag also appears to have mitigated
the cognitive burden associated with prompt
engineering reported in studies of generic Al
tools (Tlili et al., 2023). The OECD Digital
Education Outlook 2026 warns that generic
tools often lead to ‘metacognitive laziness’
where learners bypass critical processing. In
contrast, by embedding curricular structure,
task expectations, and evaluation logic
directly into the Al systems, this study
demonstrated that students were able to
focus on academic reasoning rather than
technical interaction. In this sense, Teachers
Bag facilitated a form of collaborative
intelligence, in which human judgment and
machine-generated suggestions interacted
productively to support learning under
complex conditions.

From a teacher education perspective,
these findings contribute to ongoing debates
concerning teacher agency and curriculum
adaptation in Al-rich environments.

In centrally regulated systems such as
Tiirkiye’s, pre-service teachers must learn

to exercise professional judgment within
prescribed curricular frameworks (Karatas et
al., 2025). The results suggest that instructor-
guided Al systems can support this process
by helping students translate abstract
curricular and methodological principles
into concrete academic work, without
displacing instructor authority or learner
responsibility. This approach exemplifies the
‘hybrid human-AI’ paradigm advocated in
the OECD (2026) report, where Al serves as
a form of ‘augmentation’ (Cukurova, 2026)
that enhances instructional capacity while
preserving the centrality of the teacher’s role.
Rather than de-skilling future educators,
such systems may contribute to re-skilling
by fostering Al orchestration competencies
grounded in pedagogical, ethical, and
curricular awareness (Yilmazer & Avsar
Erumit, 2025).

Taken together, the findings indicate
that the educational impact of generative
Al in teacher education is neither uniformly

positive nor inherently detrimental. Instead,
its effects are task-sensitive and contingent
on instructional design, assessment structure,
and cognitive demand. Instructor-guided
GPT systems may not guarantee higher
scores, but they appear to enable sustained
engagement with complex academic tasks
that challenge pre-service teachers’ emerging
professional competencies. By demonstrating
how Al-supported instruction interacts

with performance-based assessments

under escalating task demands, this study
contributes empirical nuance to the literature
on generative Al in teacher education. It
suggests that the central question is not
whether generative Al improves academic
achievement, but how pedagogically
designed Al systems can support meaningful
engagement with complexity while
preserving instructional integrity, teacher
agency, and rigorous assessment standards.

Implications for Teacher Education and Al-
Supported Instruction

From a teacher education
perspective, the findings of this study carry
several important implications. First, they
challenge deficit-oriented narratives that
frame generative Al primarily as a threat
to academic integrity or as a shortcut that
undermines learning. When embedded within
clearly articulated pedagogical frameworks
and aligned with performance-based
assessments, instructor-guided Al systems
can support sustained engagement with
complex academic tasks and foster genuine
competence development (Annamalai &
Nasor, 2025; Wang & Fan, 2025).

Second, the results underscore the
central role of instructors—not merely as
adopters of Al technologies, but as designers
of Al-mediated learning environments. The
instructional effects observed in this study
were inseparable from instructor decisions
regarding when, how, and for what purposes
Al was integrated into coursework. This
finding reinforces arguments that sustainable
and responsible Al integration in teacher
education depends less on technological
sophistication and more on instructional
intentionality, pedagogical alignment, and
ethical governance (Munaye et al., 2025;
Ugras et al., 2024).

An additional interpretive insight
emerges when the instructional configuration
of instructor-guided GPT systems across
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courses is considered. In the Curriculum
Development in Education course, two
GPT systems were employed at different
phases, supporting the maintenance of
performance under increased complexity. In
the Educational Research Methods course,
a single GPT system aligned with mixed-
methods research design allowed students to
navigate a substantial leap in methodological
difficulty. Although this transition resulted in
lower mean scores compared to the simpler
midterm task, the Al system functioned
as a critical scaffold, enabling novice
researchers to complete integrative tasks that
would typically exceed their independent
capabilities. Taken together, these patterns
suggest that the educational impact of
instructor-guided GPT systems is shaped
less by the number of Al tools employed and
more by their alignment with the specific
cognitive demands of the task. Well-designed
Al systems may therefore function not
merely to inflate scores, but to make complex
cognitive challenges accessible to learners.
Finally, these findings align with
emerging international frameworks,
specifically the recommendations of the
OECD Digital Education Outlook 2026,
which advocate for a shift from generic to
education-specific Al tools. The contrast
between the ‘guided scaffolding’ observed
in this study and the ‘overreliance’ reported
in unguided contexts (e.g., Bastani et al.,
2024) validates the OECD’s caution that
the pedagogical design of the Al interaction
is the primary determinant of success.
Consequently, teacher education programs
should prioritize the development of
“system-oriented” Al literacy, where pre-
service teachers learn to design and interact
with constrained Al environments rather than
merely operating general-purpose chatbots.
From this perspective, the instructor-guided
design of Teacher s Bag exemplifies the
type of education-oriented, hybrid human-
Al system that preserves teacher autonomy
while enhancing professional learning.

Conclusion

This study examined the instructional
impact of instructor-guided generative Al
systems on pre-service teachers’ academic
achievement across two curriculum-
related courses: Curriculum Development
in Education and Educational Research

Methods. By focusing on performance-based
midterm and final assessments, the study
moved beyond perceptual or self-reported
indicators of Al use and foregrounded
observable learning outcomes situated within
authentic coursework.

The findings revealed that the
integration of instructor-designed GPT
systems yields effects that are highly
sensitive to task structure and pedagogical
intent. In the Educational Research Methods
course, the transition from structured
quantitative tasks to complex mixed-methods
designs resulted in a statistically significant
decline in raw scores, accompanied by
increased variability. However, rather than
indicating instructional failure, this pattern
suggests that the Al system functioned as a
critical scaffold, enabling novice researchers
to engage with advanced methodological
tasks that would typically exceed their
independent capabilities. Similarly, in the
Curriculum Development in Education
course, the Al system supported the
maintenance of academic rigor despite a
substantial increase in cognitive demand.
Taken together, these results suggest that
instructor-guided Al systems function not
as simple performance-enhancing tools
that inflate grades, but as capacity-building
scaffolds that allow learners to navigate
heightened cognitive and organizational
demands.

These findings underscore the
importance of embedding generative Al
within clearly articulated instructional
frameworks rather than treating it as a
generic or standalone tool. When deliberately
designed, pedagogically constrained, and
tightly aligned with course objectives,
instructor-guided GPT systems appear
to support students’ engagement with
complex curricular and methodological
tasks by structuring reasoning processes and
facilitating iterative refinement. Rather than
accelerating task completion or reducing
cognitive effort, such systems help learners
manage complexity and sustain academic
engagement in demanding instructional
contexts.

In this respect, the study provides
empirical support for recent policy calls
in the OECD Digital Education Outlook
2026, advocating a shift from general-
purpose generative Al toward education-
oriented, teacher-designed systems. By



SCAFFOLDING ACADEMIC SUCCESS: THE ROLE OF INSTRUCTOR-GUIDED GPTS IN MANAGING TASK COMPLEXITY FOR... 665

demonstrating that “guided” Al avoids

the pitfalls of overreliance and cognitive
offloading associated with “unguided” tools,
this research highlights that the pedagogical
design of the Al tool is as critical as the
technology itself.

Ultimately, by foregrounding
academic achievement as a central indicator
of instructional effectiveness, this study
contributes nuanced empirical evidence
to the growing literature on Al-supported
teacher education. It suggests that the critical
question is no longer whether generative
Al should be incorporated into curriculum-
related courses, but Zow instructors can
design and orchestrate Al systems in
ways that are sensitive to task demands,
instructional goals, and pedagogical integrity
while preserving instructor authority and
student agency.

Limitations and Directions for Future
Research

Several limitations should be
considered when interpreting the findings.
First, the study employed a course-
embedded quasi-experimental design
without a randomized control group. While
ethically necessary in authentic settings,
this limits causal inferences and makes it
difficult to fully isolate the specific effects
of Al support from student maturation
or cumulative engagement with course
content. Second, reliance on course-specific
assessments, though aligned with learning
outcomes, restricts external validity. Future
research should strengthen comparability
by incorporating externally moderated
assessments or standardized performance
tasks. Third, the findings are bounded by the
specific institutional and curricular context of
a single public university. Consequently, the
observed effect magnitudes—particularly in
the Educational Research Methods course—
should be interpreted with caution given
the sample size and within-subject design.
Replication studies with larger, diverse
samples are needed to examine the stability
of these effects across different disciplines
and policy environments. Finally, as this
study focused exclusively on academic
achievement, the cognitive and interactional
processes underlying Al-supported learning
remain unexplored. Future mixed-methods
research should combine performance
data with qualitative analyses of student—

Al interactions to better understand sow
instructor-guided systems support learning
compared to generic chatbots.
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