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Generative artificial intelligence (GenAl) models have led to many positive changes in educational
settings; however, the validity of the content they produce remains a significant topic of academic
discussion. This research aims to determine the validity of content produced by text-to-image models
within the context of social studies education. For this purpose, different curricular outcomes from the
social studies curriculum implemented in Tiirkiye were identified, and image content related to them was
generated using DALL-E 3. The validity of this content was assessed within a panel consisting of social
studies teachers. Quantitative analyses revealed inconsistencies, showing that some images are sufficient
in terms of scientific accuracy as well as socio-cultural and geographical relevance, while others are not.
Intraclass correlation coefficient analyses demonstrated that there was significantly moderate agreement
among the panelists regarding these evaluations, indicating that the assessments are reliable. Qualitative
analysis, on the other hand, revealed that panelists evaluated some images positively in terms of validity,
noting that the content produced by these models has significant potential to enhance the learning of
relevant outcomes of social studies. However, it was indicated that certain images exhibit prominent
algorithmic biases, provide misleading or incorrect information, include details that could be characterized
as hallucinations, and could potentially negatively impact the learning process. Additionally, it was
determined that some images, in an attempt to highlight a particular cultural element, displays
representations that are either disconnected from reality or overemphasized, which could be termed
“Socio-cultural algorithmic exaggerations”. At this point, it is considered essential for all educators,
including social studies teachers, to develop a critical perspective on the content created by GenAl models
and to use this content only after thorough evaluation.
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1. Introduction

Since Alan Turing raised the question “Can machines think?” in his seminal paper “Computing
Machinery and Intelligence”, published in 1950, artificial intelligence [AI] has seen substantial
changes. With the rise of generative models, especially, Al systems have acquired the capacity to
produce diverse products that are almost indistinguishable from those created by humans. This
advancement has introduced significant shifts in many areas, notably in educational settings (Hsu
& Ching, 2023; Zhang et al., 2023). According to many scholars today, generative Al [GenAl] not
only represents a growing trend in technology-enhanced learning but also a revolutionary
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advancement in educational processes (Bozkurt & Sharma, 2024; Hwang & Chen, 2023). While the
integration of large language models [LLMs] such as ChatGPT into education is transforming
traditional outcome-based practices into process-oriented ones (Chiang et al., 2024), it is also
reshaping long-standing pedagogies and fostering a paradigm shift from disciplinary to
interdisciplinary learning (Chiu, 2024). This innovation also brings about significant changes in the
conventional roles of educational stakeholders (Wang et al., 2024). Teachers, for instance, who once
actively participated in every stage of the educational process, are now able to quickly prepare
engaging materials and activities that enrich course content, provide prompt assessments and
feedback on student work, analyze the necessary data in seconds to gain insights into student
needs, and update the teaching process in an efficient manner (Jiang et al., 2024; Yeh, 2024).
Students, on the other hand, who once had engaged learning scenarios largely confined within
school boundaries, can, by utilizing these models, acquire a learning partner that offers
personalized and effective learning experiences irrespective of time and location (Dehghani &
Mashhadi, 2024). While the relevant advantages brought by GenAl models are crucial, certain
challenges associated with these models also raise significant concerns within the academic
community (Kee et al., 2024).

Recently, one of the concepts closely associated with GenAl models stands out as “Validity”.
Current literature indicates that the term “Validity” is used in several contexts in the use of GenAl
in education. One context involves educational assessment processes and examines the validity of
automated assessments performed by text-to-text models (Pack et al., 2024) or the various types of
questions they generate in a comprehensive framework (Kiyak & Emekli, 2024; Nasution, 2023).
The second context, on the other hand, considers validity as a challenge (Suppadungsuk et al.,
2023) and focuses on its definition as “The quality of being based on truth or reason or of being
able to be accepted” (Dictionary Cambridge, 2024). Studies regarding this context focus on
evaluating the scientific accuracy of the content generated by GenAl models and their ability to
accurately convey the material they are intended to represent. In such studies, the term validity
tends to be used in close relation to the term accuracy (Peled et al., 2024) and this typically includes
processes such as expert reviews, comparisons based on document analysis, and evaluations
conducted by the authors themselves (Elmas et al., 2024; Nielsen et al., 2023; Zalzal et al., 2023).
Even though studies in this context generally focus on the validity of text content created by text-
to-text models such as ChatGPT (Wei et al.,, 2024), there is also an increasing interest in
determining the validity of image content produced by text-to-image [T2I] models such as DALL-
E, MidJourney, or Stable Diffusion as well. However, studies on this subject is still scarce and there
is a significant need for more research specifically aimed at evaluating the validity of content
generated by T2I models in education (Fareed et al., 2024).

Social studies stands out as one of the subjects where GenAl models hold significant potential
in teaching and learning processes (Berson & Berson, 2023). The existing literature indicates that
Al-supported teaching activities implemented in social studies classes show promise for enhancing
students’ learning performance as well as improving teachers” instructional practices (Yetisensoy
& Karaduman, 2024). While the existing literature points to significant GenAl-related challenges
that can be addressed in social studies (Yetisensoy, 2025), there is currently no research
investigating the validity of GenAl-generated content in the field of social studies education. Given
that the use of T2I models in classroom settings is becoming increasingly widespread (Lee et al.,
2023; Vartiainen et al., 2023) and the validity issues GenAI models present can lead to significant
challenges in educational contexts (Chan & Hu, 2023; Kim et al., 2024), studies addressing the
validity of T2I models could provide important perspectives for education stakeholders, including
social studies educators. In addition, this kind of study could support social studies teachers in
adopting a more critical stance toward Al-generated content and in promoting this awareness
among their students. Moreover, such a study is expected to make a significant contribution to the
existing literature on both GenAl and technology integration in social studies education. At this
point, the next section of the study initially addresses the use of GenAl models in education and



O. Yetisensoy / Journal of Pedagogical Research, 9(4), 81-101 83

details the validity issue, which is emerging as a significant problem in educational processes.
Subsequently, the reflection of validity issues on T2I models is discussed. Finally, the gap in the
literature is detailed, and the study’s questions are presented.

2. Literature Review
2.1. The Validity Challenge in the Use of GenAl in Education

The rapid expansion of GenAl models in the field of education has introduced numerous new
advantages for educational stakeholders. However, this rapid growth has also resulted in
significant challenges widely discussed in the academic community (Ogunleye et al., 2024). Some
of these challenges include the copyright issues, plagiarism, bias, overreliance on technology, the
deepening digital divide, cybersecurity risks, lack of data privacy, accountability and transparency
(Chauncey & McKenna, 2023; Dwivedi et al., 2023). Additionally, the issue of GenAl models
providing inaccurate, misleading, or fabricated information has been highlighted as a significant
concern in many scientific studies (Sallam, 2023; Wittmann, 2023). This issue, often addressed in
the literature as the validity challenge (Elmas et al., 2024; Suppadungsuk et al., 2023),
fundamentally stem from the fact GenAl models like ChatGPT generate outputs based on highly
complex datasets, which sometimes lack factual accuracy and credibility. Moreover, the training
data for these models include materials from diverse cultures, which can result in outputs that
exhibit specific biases (Yu, 2024). Additionally, the training data these models depend on could be
confined to a specific time period. For instance, ChatGPT’s knowledge cut-off point is limited to
specific dates, and the lack of being up-to-date also plays a significant role in generating inaccurate
and misleading information (Hsu & Ching, 2023). Furthermore, the fact that models such as
ChatGPT might be unable to access discipline-specific datasets on the internet raises the potential
for providing incorrect information in those subject areas (Zarei et al., 2024). Moreover, GenAl
models cannot assess the validity of content and determine if the outputs they generate are
inaccurate or misleading (Chan & Hu, 2023).

All these shortcomings have raised significant concerns in the field of education (Wang et al.,
2024). Montenegro Rueda et al. (2023) emphasized that GenAl models, in educational processes,
can produce well-written and seemingly reasonable information that, in reality, has no connection
to the truth and can be considered hallucinations. They noted that this situation could negatively
impact students’ understanding of the topics they are learning. Similarly, Chang and Kidman
(2023) pointed out that the information generated by GenAl models could contain significant
inaccuracies or biases, and emphasized the growing necessity for students to develop a critical
view of the relavant content. Addressing this issue from the perspective of medical education, Lee
(2023), stated that medical education requires a high level of precision and accuracy, and even
minor misinformation provided by ChatGPT to medical students could lead to significant
consequences for patient safety in the future. Bozkurt et al. (2023), on the other hand, emphasized
the increasing responsibility of educators in this regard, noting that it is critical for all educators to
develop a critical perspective on GenAl-generated information to protect students from misleading
content. Furthermore, it is frequently emphasized that these validity issues not only undermine the
integrity and credibility of the educational experience (Gill et al., 2024) but also pose a significant
obstacle to achieving the goals of various educational curricula (Zarei et al., 2024).

When the literature is examined, it is observed that there is growing interest in studies aimed at
examining the validity of content provided by GenAl models, especially text-to-text models, in
education. While the current literature indicates that there are studies demonstrating that ChatGPT
largely provides accurate answers to user questions (Johnson et al.,, 2023; Kuscu et al., 2023;
Mackey et al., 2024; Yang & Chang, 2024), a considerable portion of research points to significant
shortcomings in terms of validity. This situation is confirmed by many studies in the literature.
Elmas et al. (2024), for instance, examined the validity of ChatGPT within the discipline of
biochemistry, specifically analyzing its responses to questions about cell energy metabolism
through document review. The study found that ChatGPT frequently provided incorrect or
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incomplete answers and demonstrated persistence in these incorrect responses. Suppadungsuk et
al. (2023) examined the validity of references provided in Vancouver style by ChatGPT and
determined that 31% of the 610 references were fabricated and 7% were incomplete. Moreover, it
was found that 54% of the references had incorrect DOIs. Chelli et al. (2024) found in a similar
study that models like ChatGPT and Bard have a significant rate of hallucination when generating
references for systematic reviews, with hallucination rates standing at 39.6% for GPT-3.5, 28.6% for
GPT-4, and 91.4% for Bard. Wei et al. (2024) conducted a comprehensive meta-analysis on this
subject, analyzing 17 studies in the medical field. They determined that ChatGPT could display an
overall integrated accuracy of 56% for medical queries.

In addition to all these, the validity of the content produced by T2I models is emerging as an
important point of academic discussion. Chen, Liu et al. (2024) note that current studies evaluating
T2I generative models basically focus on two main aspects: image quality and image-text
alignment. However, despite the plethora of studies focusing on the quality of T2I-generated
images (Bahani et al., 2023; Califano & Spence, 2024) and their alignment with texts (Alikhani et al.,
2023; Leivada et al., 2023), there is also a growing interest in assessing the validity of these images
as well. In the context of T2I-generated images, validity refers to the degree to which the generated
content reflects reality. Accordingly, an image can be regarded as valid if it represents the intended
phenomenon in a manner that aligns with both scientific accuracy and socio-cultural relevance
(Ajmera et al., 2024; Fared et al., 2024; Sallam, 2023). When the literature is examined, it is seen that
various methods are used to evaluate the validity of T2I-generated images. Examples of these
evaluation methods include organizing panels and obtaining expert opinions with likert-type
validity assessment forms (Buzzaccarini et al., 2024; Seth et al., 2024), using digital applications to
detect accuracy of images (Kim & Lee, 2024), or direct evaluations made by the authors themselves
(Adams et al., 2023).

The current literature indicates that studies directly evaluating the validity of images created by
T2I models are quite limited, and the few that exist are primarily conducted within the fields of
medicine and medical education (Lim et al., 2023; Temsah et al., 2024). In a notable study
conducted by Ajmera et al. (2024) titled “Validity of ChatGPT-generated musculoskeletal images,”
musculoskeletal visuals were produced using DALL-E, and the validity of these images was
assessed by a panel comprising three radiologists and a musculoskeletal specialist. The study
findings indicated significant anatomical errors in the visuals; for instance, many images included
bones that do not exist within the skeletal system, incorrect muscle connections, and erroneous
joint structures. In a similar study, Seth et al. (2024) generated clinical images of various ulcers
using DALL-E, Midjourney, and Blue Willow for surgical education purposes. Subsequently, the
validity and educational appropriateness of these images were evaluated by a group of surgeons.
The study found that, although these models, especially DALL-E, showed accurate results, they
demonstrated significant deficiencies in depicting relevant ulcers with critical details such as depth
and colour. Similarly, Kim and Lee (2024) found in their study on landscape design that
MidJourney was insufficient in accurately depicting natural elements with detailed characteristics.
In a different study, Buzzaccarini et al. (2024) utilized MidJourney to create anatomical images for
aesthetic surgery education. These images were then assessed by aesthetic surgery specialists in
terms of accuracy, correctness, and visual impact. The findings revealed that all images produced
by MidJourney exhibited significant inaccuracies, highlighting their potential to be educationally
ineffective and lead to serious misunderstandings

When the relevant studies are generally evaluated, it is observed that the validity of content
generated by GenAl models has been examined in many studies, with most focusing on text-to-
text models like ChatGPT. Additionally, it is seen that there is growing interest in studies
investigating the validity of content generated by T2I models like MidJourney and DALL-E in
education. However, these studies are primarily conducted within the context of medical
education, and there are no studies addressing this issue in the scope of social studies. At this
point, it can be argued that more studies are needed to evaluate the validity of content provided by
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T2I models, especially across different disciplines. Moreover, considering that social studies is one
of the core subjects in the education systems of many countries, it can be argued that there is also a
significant need for studies examining the validity of GenAl-generated content, specifically
focusing on T2I models, in the field of social studies education. At this point, it is believed that the
relevant study would be beneficial in filling these gaps and contributing to the existing literature
on this subject.

2.2. The Present Study

This research aims to determine the validity of content produced by T2I models within the context
of social studies education. The research questions to be addressed are as follows:

RQ 1) How do panelist social studies teachers evaluate the validity of image content generated
by T2I models for curricular outcomes of social studies from the quantitative perspective?

RQ 2) How do panelist social studies teachers evaluate the validity of image content generated
by T2I models for curricular outcomes of social studies from the qualitative perspective?

When the relevant questions are examined, it is observed that the first question of the study
aims to evaluate the validity of GenAl-generated image content from a quantitative perspective.
The reason for choosing a quantitative method at the initial stage is to minimize researcher-
induced subjectivity and to obtain more objective and reliable results supported by statistical data.
Additionally, for the second question of the study, a qualitative method was chosen. The reason
for this is to enhance and further detail the data obtained from the first question with qualitative
findings, thereby presenting a more comprehensive and holistic set of findings.

3. Method
3.1. Research Design

This study was conducted according to the convergent mixed methods design. In this design, the
researcher collects the quantitative and qualitative data at roughly the same time and then
combines them during the analysis and interpretation stages. This approach provides the
researcher with an opportunity to explore research questions in a more comprehensive and
detailed manner (Creswell & Creswell, 2018). In this study, the validity of the image content
developed for specific social studies outcomes was evaluated through a panel process, where both
quantitative and qualitative data were collected. These data were then integrated to present a more
comprehensive framework.

3.2. Participants

The participants in this study are five Social Studies teachers, three male and two female, with
their teaching experience ranging from 4 to 22 years. The primary criterion for their selection was
having a basic understanding of technology and Al integration in education. To assess this,
preliminary interviews were conducted, and teachers who expressed confidence in their
knowledge of these subjects were included in the study. The decision to focus exclusively on Social
Studies teachers, on the other hand, was based on the expectation that, as the primary figures
delivering these learning outcomes in a practical context, they would provide more reliable
insights.

3.3. Data Collection Tools

The data for the research was primarily collected using an online validity assessment
questionnaire developed by the researcher based on theorical framework regarding the validity
concept (Ajmera et al, 2024; Elmas et al., 2024; Nielsen et al., 2023; Peled et al., 2024;
Suppadungsuk et al., 2023). In the relevant form, participants were asked to rate each image on a
five-point Likert scale based on how well it met four key criteria. The criteria forming the basis of
these four sections are the scientific accuracy of the details in the image, freedom from causing
misunderstandings and misconceptions, the socio-cultural relevance of the details in the generated
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image and the image’s general ability to accurately present the intended phenomenon or situation.
Additionally, the detailed feedback shared by panelists during the panel was used as a qualitative
data source for the research.

3.4. Data Collection Process

The data for this study were systematically collected through an online panel process, moderated
by the researcher. The steps underlying this process are presented in Figure 1.

Figure 1
Main steps of the panel process

Evaluation Process for T2| Generated Images

¢~ N

Doterminationial Generation/of e Evaluating the validity Evaluating the validity
Introduction 9 1 9 Prompt generation é A 9 from the quantitative 9 from the qualitative
curricular outcomes ) relevant image ol 2 & E
perspective perspective

As seen in Figure 1, the introduction constitutes the first stage of the panel process. During this
stage, the researcher delivered a comprehensive presentation on T2I models and the validity
challenges associated with them. Following this, information about the purpose and scope of the
research was provided, and a brief introduction was held among the panelists. Subsequently, the
current Social Studies curriculum (Ministry of National Education [MoNE], 2018) implemented in
Turkiye was reviewed with the panelists, and based on their suggestions and mutual agreement,
one learning outcome was selected. Afterward, the panelists were asked to relate the selected
learning outcome to their teaching experiences and to suggest a prompt for creating an image that
could be used in the classroom. A total of three prompt suggestions were received, and the
researcher used DALL-E 3 to generate images based on these three prompts. The choice of the
relevant T2I model, meanwhile, was influenced by its ability to generate complex outputs even
from simple sentences (OpenAl, 2023), as well as its user-friendly interface that does not require
integration with external platforms.

Immediately after all the images were generated, the panelists were asked to review the images
in sequence and then rate them using the validity assessment forms. Following the evaluation,
detailed feedback on each image was requested from the panelists, and the validity of the images
was discussed among them. All processes, such as reviewing the curriculum for choosing
curricular outcome, generating images, and presenting them to the panelists, were managed
through the moderator’s screen. Additionally, panelists were allowed to update their evaluations
on the validity assessment form throughout the panel process. A total of four different learning
outcomes were reviewed, and this cycle was repeated for each outcome starting from the
“Determination of curricular outcome” stage. While the panel concluded after two sessions, the
curricular outcomes examined during the process are as follows (MoNe, 2018):

e 4th-grade curricular outcome: “Students prepare for natural disasters”.
e Sth-grade curricular outcome: “Students recognize the significant contributions of

Anatolian and Mesopotamian civilizations to human history based on tangible artifacts”.

e 6th-grade curricular outcome: “Students examine Turkiye’s main physical geography
features, including landforms, climate characteristics, and vegetation, on specific maps”.

e 7th-grade curricular outcome: “Students plan their career choices by considering new
professions that have emerged due to global developments”.
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3.5. Data Analysis and Credibility

In the analysis of the study’s quantitative data, descriptive statistics were primarily used. At this
point, each image’s score on the five-point likert scale was shown alongside the criteria to offer an
overall perspective on the validity level of the content. Additionally, to determine the reliability of
the panelists’ evaluations, intraclass correlation coefficient [ICC] calculations were performed
using Statistical Package for the Social Sciences [SPSS] 29. The ICC value calculations conducted on
a two-way mixed-effects model with the type of absolute agreement suggested that the panelists’
ratings for each learning outcome demonstrated a moderate level of reliability and were
statistically significant. In this context, all evaluations were included in the analyses (Koo & Li,
2016). For the analysis of the study’s qualitative data, deductive content analysis was employed.
This type of analysis is recommended when the structure of the analysis is established on the basis
of previous knowledge (Elo & Kyngés, 2008). In this context, based on existing literature on the
concept of validity (Ajmera et al., 2024; Elmas et al., 2024; Nielsen et al., 2023; Peled et al., 2024;
Suppadungsuk et al., 2023), “The validity challenge regarding T2I models” was identified as the
main category/theme, while “Scientific accuracy of the details”, “Freedom from causing
misunderstandings and misconceptions” and “Socio-cultural and geographical relevance” were
identified as generic categories. The key concepts/codes mentioned in the panelist statements
were summarized under these generic categories, resulting in a structure that moves from general
to specific (see Appendix 1). Additionally, to ensure the credibility of the qualitative data, member
checking and peer debriefing (Lincoln & Guba, 1985) were utilized. As part of peer debriefing, a
social studies educator with expertise in qualitative research was involved in the qualitative
analysis process. The researcher and the peer held two consensus meetings to reach an agreement
on the analyses. Additionally, as part of member checking, the qualitative data from the panel
process were transcribed from the recordings and subsequently shared with the participants to
confirm the accuracy of their statements.

4. Findings
4.1. Findings regarding the Images Developed for the First Learning Outcome

The first image content in the scope of the study was developed for the 4th-grade curricular
outcome entitled “Students prepare for natural disasters”. The relevant content is presented in
Figure 2.

Figure 2
Image content regarding the first curricular outcome

m Qauldmu.qgm an wzm&hmwaa Prompt; Qautdmuamman llly,smwomn Prompt: Could you provide me an illustration of a
mna

child preparing an earthquake emergency. | earthquake drill in a Turkish school classroom? :am;a [wwbc msama dzm lwmg [ac an

The ratings that the panelists provided regarding the relevant images, based on four key
criteria, are presented in Table 1.
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Table 1
The panelists’ ratings for the images generated for the first learning outcome
Criteria Image Number ~ P1 P2 P3 P4 P5 Owerall
The scientific accuracy of the details in the 1A 5 3 5 3 5 4.2
generated image 1B 2 2 3 2 2 22
1C 4 4 5 3 5 42
The image’s freedom from causing 1A 5 4 5 4 4 4.4
misunderstandings and misconceptions. 1B 2 1 2 2 2 1.8
1C 4 51 & 3 5 4.4
The socio-cultural and geographical 1A 3 3 4 4 4 3.6
relevance of the details in the generated 1B 3 3 5 5 3 3.8
image 1C 4 5 5 5 5 4.8
The image’s general ability to accurately 1A 5 a1 = BB 4.2
present the intended phenomenon or 1B 2 3 2 2 3 24
situation. 1C 4 4 4 3 5 4

Intraclass Correlation Coefficient Value: .527, p =.006

As seen in Table 1, the panelists predominantly rated images 1A and 1C with scores of 4 and 5,
indicating that these images, with their current validity, largely met the relevant criteria. However,
image 1B showed significant insufficiencies in this regard. The ratings provided by the panelists
revealed that, aside from the socio-cultural and geographical context criterion, the image’s ability
to meet the other three criteria was below average. During the panel process, panelists provided
insights that detailed the quantitative results. They particularly noted that the details in images 1A
and 1C were accurate from a scientific standpoint. The depiction of items such as a flashlight,
water, and medical supplies in the emergency kit in image 1A, as well as the reinforcement of the
television in image 1C for earthquake preparedness, were positively received in terms of
supporting learning the curricular outcomes. However, P1 and P4 raised doubts that DALL-E may
have overlooked subtle nuances, noting that a typical emergency kit and its contents, such as
water, a flashlight, and medical supplies, should be compact and easy to carry. Additionally, they
suggested that securing furniture like cabinets, which are more likely to tip over, would be more
appropriate than focusing on the television. Moreover, all the panelists expressed concerns that the
portrayal of the earthquake drill in image 1B could cause significant misunderstandings among
students regarding proper drill procedures. P4, for instance, summarized their thoughts with the
following statement: “This image looks really chaotic. The students are all in different, mostly
wrong positions, and the teacher hasn’t taken any position either. It really shows that the drill is
being done completely wrong”.

In addition, all the images were found to be mostly successful by the panelists in reflecting the
socio-cultural and geographical context in which the events took place. For instance, P2 stated that
relevant images effectively captured the context of Turkish culture through the use of furniture,
flags, and decorations, noting that the details in image 1C were particularly exceptional in this
regard. However, P1 and P3 pointed out that the text in the images was not in Turkish,
highlighting a significant linguistic bias. Similarly, P4 expressed that while health products in
Ttirkiye typically feature the Red Crescent emblem, the products in image 1A displayed a white
cross, indicating the presence of cultural bias. They also noted that these circumstances could lead
to the misrepresentation of culture. The panelists also indicated some exaggerations in the
depiction of the socio-cultural context. For example, P2 and P3 mentioned that image 1B depicted a
Turkish carpet covering the entire classroom, which they found quite bizarre and unrealistic since
carpets are only used in preschool classrooms in the Turkish education system. Similarly, P1 stated
that the Turkish motifs in image 1C were exaggerated and that combining these traditional and
rarely used motifs with modern home design created a peculiar image.
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4.2. Findings regarding the Images Developed for the Second Learning Outcome

The second image content within the scope of the study was developed for the 5th-grade curricular
outcome entitled “Students recognize the significant contributions of Anatolian and
Mesopotamian civilizations to human history based on tangible artifacts”. The relevant content is
presented in Figure 3.

Figure 3
Image content regarding the second curricular outcome
2A et © " _)'ZB -

Y - P

Prompt: Generate an image of a historical map | Prompt: Can you generate an image s g an | Prompt: Could you generate an image showing the.
depicting the political boundaries of the Hittite | illustration of a Sumerian zigqurat? Hanging Gardens of Babylon, one of the Seven
civilization in Anatolia. Wonders of the World?

The ratings that the panelists provided regarding the relevant images, based on four key
criteria, are presented in Table 2.

Table 2
The panelists’ ratings for the images generated for the second learning outcome
Criteria Image Number ~P1 P2 P3 P4 P5 Overall
The scientific accuracy of the details in the 2A 1 2 2 2 2 1.8
generated image 2B 4 4 5 5 5 4.6
2C 3 4 5 4 5 4.2
The image’s freedom from causing 2A 1 2 2 1 2 1.6
misunderstandings and misconceptions. 2B 4 4 5 5 4 4.4
2C 3 & | & | 4] 8 4.4
The socio-cultural and geographical 2A 2 3 3 3 4 3
relevance of the details in the generated 2B 3 3 5 5 5 4.2
image 2C 4 4 5 4 5 44
The image’s general ability to accurately 2A 1 2 2 2 2 1.8
present the intended phenomenon or 2B 3 3 5 5 5 42
situation. 2C 4 4 5 5 5 4.6

Intraclass Correlation Coefficient Value: .692, p <.001

As seen in Table 2, the panelists tended to rate the images 2B and 2C with scores of 4 and 5
across all criteria, indicating that these images demonstrated significant validity. In contrast, the
scores for image 2A were mostly below average. During the panel process, the panelists noted that
the images 2B and 2C largely demonstrated scientific accuracy, while 2A was found to be
significantly lacking in this regard. The panelists emphasized that the Hittite state was located in
Anatolia, but in the image, it was shown in the Middle Eastern region, which could lead to
misunderstandings among students. Additionally, the presence of meaningless place names
written in an unclear alphabet was also criticized by P2 and P5. P1, for instance, described these
fabricated place names, which do not actually exist, as a case of hallucination and stated that such
instances could lead to a decrease in trust toward T2I models within educational processes.
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Although the panelists found the depiction of the ziggurat in 2B to be largely accurate, they
pointed out that the image content was incomplete in certain aspects. P2 summarized their
thoughts on this matter as follows. “We know ziggurats had multiple uses. The lower levels were
for storing supplies, the middle ones had temples and libraries, and the top levels were
observatories. But none of that is shown in the image”. In addition to all these, image 2C was
considered the most successful by the panelists. P1 and P2 noted that the image effectively
captured the details described in stories about the Hanging Gardens of Babylon, and that the
depiction of the gardens in an arid setting was both appropriate and consistent with the
geographical context.

4.3. Findings regarding the Images Developed for the Third Learning Outcome

The third image content within the scope of the study was developed for the 6th-grade curricular
outcome entitled “Students examine Tiirkiye’s main physical geography features, including
landforms, climate characteristics, and vegetation, on specific maps”. The relevant content is
presented in Figure 4.

Figure 4
Image content regardmg the thzrd curricular outcome
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The panelists” ratings of the images presented in Figure 4 are provided in Table 3.

Table 3
The panelists’ ratings for the images generated for the third learning outcome
Criteria Image Number P1 P2 P3 P4 P5 Overall
The scientific accuracy of the details in 3A 4 4 5 4 5 4.4
the generated image 3B 4 5 4 4 5 4.4
3C 1 2 1 2 2 1.6
The image’s freedom from causing 3A 4 4 3 5 5 42
misunderstandings and 3B 4 5 4 4 5 4.4
misconceptions. 3C 1 2 1 1 2 1.4
The socio-cultural and geographical 3A 3 4 3 3 5 3.6
relevance of the details in the 3B 4 4 4 5 5 4.4
generated image 3C 2 2 3 1 3 22
The image’s general ability to 3A 4 4 4 5 5 4.4
accurately present the intended 3B 4 5 4 5 4 4.4
phenomenon or situation. 3C 1 2 1 1 2 1.4

Intraclass Correlation Coefficient Value: .509; p <.001

As indicated in Table 3, the panelists tended to rate images 3A and 3B with scores of 4 and 5,
demonstrating that these images largely met the relevant criteria. However, image 3C was found
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to be insufficient in meeting the criteria across all aspects. In the panel process, panelists stated that
images 3A and 3B, developed for the relevant learning outcome, scientifically accurate. For
instance, P4 summarized their thoughts on image 3A as follows: “The Taurus Mountains look
almost real here, and the image does a great job showing the structure of the mountain range. The
small river flowing through the valley looks really realistic too”. P2, who evaluated image 3B,
noted that while it didn’t clearly depict the diversity of trees in the region, the image effectively
represented the green nature of the Black Sea climate and could help students grasp its general
characteristics. On the other hand, no details were identified in the relevant images that could lead
to misunderstandings or conceptual confusion among the students. However, all panelists found
image 3C to be quite inadequate in this regard. For instance, P3 and P5 pointed out that the areas
shown in blue were actually under the influence of a continental climate, rather than a
Mediterranean one. P4 emphasized that such a map could lead to significant misunderstandings
among students. Furthermore, P5 pointed out that this image also contains fabricated place names
that do not actually exist. P1, on the other hand, described certain elements in the image as quite
misleading, such as the Black Sea being labeled with a fabricated and unheard-of name, and a river
in the Middle East being referred to as the Mediterranean Sea.

4.4. Findings regarding the images developed for the fourth learning outcome

The fourth image content within the scope of the study was developed for the 7th-grade curricular
outcome entitled “Students plan their career choices by considering new professions that have
emerged due to global developments”. The relevant content is presented in Figure 5.

Figure 5
Image content regarding the fourth curricular outcome
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The panelists’ ratings of the relevant images based on four key criteria are presented in Table 4.
As seen in Table 4, the panelists predominantly rated all the images with scores of 4 and 5 across
the four criteria. This result indicates that all the images created for the relevant learning outcome
were found to be quite accurate and free of issues, unlike the previous ones. Additionally, the
panelists stated that the three images accurately depicted the related professions and could help
students conceptualize the professions without leading to misunderstandings. P2, who evaluated
how well the images reflected the socio-cultural context, noted that image 4B was the most
exceptional in this regard, 4C was also successful, but 4A was weaker. Similarly, P4 praised the
adequacy of 4B in reflecting the socio-cultural context but noted that the issue of exaggeration seen
in some visuals developed for previous learning outcomes was also present here. P4 particularly
highlighted the depiction of a mosque being nearly the same height as a skyscraper in the
background as an exaggerated portrayal. In addition to all these, P3 and P5 emphasized that after
observing how accurate the images developed for this learning outcome reflected the content, they
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Table 4
The panelists’ ratings for the images generated for the fourth learning outcome
Criteria Image Number P1 P2 P3 P4 P5  Querall
The scientific accuracy of the details in the 4A 5 5 5 4 5 4.8
generated image 4B 4 5 5 4 5 4.6
4C 4 4 5 5 5 4.6
The image’s freedom from causing 4A 5 5 5 4 5 4.8
misunderstandings and misconceptions. 4B 4 5 5 5 4 4.6
4C 4 5 5 5 5 4.8
The socio-cultural and geographical 4A 3 2 3 3 4 3
relevance of the details in the generated 4B 4 5 5 5 4 4.6
image 4C 3 5 3 5 5 4.2
The image’s general ability to accurately 4A 4 4 5 4 5 4.4
present the intended phenomenon or 4B 3 5 5 5 5 4.6
situation. 4C 4 5 5 5 5 4.8

Intraclass Correlation Coefficient Value: . 663, p = .006

got the impression that while DALL-E is quite successful in creating general depictions, it falls
short when it comes to accurately representing subjects that require technical knowledge.

5. Discussion

In this study, image content generated by GenAl for various social studies curricular outcomes
was assessed by a panel of social studies teachers. The findings revealed discrepancies concerning
the validity of these images. The quantitative data indicated that the panelists found a portion of
the images to be sufficient in terms of scientific accuracy and in avoiding misinformation and
misconceptions. The qualitative data, derived from the panelists’ statements, further supported
this finding, suggesting that these images, with their current validity, hold significant educational
potential. Even though research on the integration of T2I models into educational processes is
quite limited (Vartiainen & Tedre, 2023), the few practical studies suggest that these models show
promise for enhancing teaching and learning processes (Chen, Zhang et al., 2024; Lee et al., 2023;
Vartiainen et al., 2023). Moreover, several theoretical studies highlight the considerable potential of
these models in social studies (Karaduman & Yetisensoy, 2023; Yesilyurt et al., 2025). Considering
that the effectiveness of these models primarily depends on the quality of the training datasets,
which should include high-quality and detailed images relevant to a specific subject area (Koga &
Du, 2024), it can be argued that enriching the datasets used by the relevant T2I models to be more
sensitive to different pedagogical areas could enable them to generate more valid content. It can be
thought that such image content, with a high degree of validity, not only helps prevent
misconceptions during learning but also contributes to more meaningful and engaging educational
experiences for both students and teachers across social studies and other subject areas.

In this study, the quantitative data revealed that some of the images were insufficient in terms
of scientific accuracy and in avoiding misunderstandings or misconceptions. The qualitative
findings suggested that these issues were more likely to arise in content requiring technical
knowledge. For example, a developed historical map was found to demonstrate the location of the
relevant state in a completely different area, while the geographical map incorrectly displayed the
regions where a certain climate was supposed to occur, along with numerous incorrect place
names. Similarly, the positions shown in the earthquake drill image, where people protect
themselves, were found to be technically inappropriate by the panelists. The current literature
suggests that T2I models often fall short in generating accurate content on subjects that require
technical knowledge (Temsah et al., 2024) as well as in depicting abstract concepts (Liao et al.,
2024). In a study that indirectly addresses this topic, Fareed et al. (2024) organized two workshops
involving educators and students from various age groups. In these workshops, students
generated images of architectural structures from different historical periods using T2I models.



O. Yetisensoy / Journal of Pedagogical Research, 9(4), 81-101 93

The results indicated significant architectural inaccuracies in the generated images, such as those
of Mesopotamian ziggurats. In this regard, it can be considered that having the content generated
by these models, especially in areas requiring technical knowledge, reviewed by specific expert
groups and conducting fine-tuning on areas where shortcomings are identified could help reduce
inaccuracies and enhance the models” ability to produce valid content on technical subjects.
Moreover, such efforts may contribute to addressing the hallucination problem frequently
observed in T2I models, as also reflected in the findings of this study. Indeed, the issue of
hallucination in T2I models emerges as a significant challenge, particularly in educational contexts
(Lim et al., 2025), and it can be argued that this problem negatively affects the trust placed in these
models within educational settings. Beside this, considering that adults have a better capacity to
recognize inaccuracies in GenAl-generated content, while children, as one of the most vulnerable
groups in society, are less equipped to do so (Kruse et al., 2023), raising awareness among young
students about the potential for these models to cause misconceptions and inaccurate learning, and
encouraging them to develop a critical perspective towards this content, can be regarded as an
essential requirement. Additionally, teachers are among the primary stakeholders in education. As
practitioners of these models in classroom settings, they require an advanced understanding of Al
(Sanusi et al., 2022). At this point, it can also be regarded essential for all educators to develop a
critical perspective on the content generated by GenAl models and to use this content only after
thorough evaluation.

Another point on which the panelists provided detailed evaluations was the socio-cultural and
geographical relevance of the details in the generated images. The panelists emphasized that
DALL-E generally showed exceptional performance in this context through details such as
architecture and decoration. However, they also noted that certain images exhibited shortcomings
that could be interpreted as algorithmic biases in linguistic and cultural aspects. When the
literature is examined, it is seen that the biases reflected in the content generated by T2I models
stand out as a significant issue (Friedrich et al., 2024; Wang et al., 2023). In a study conducted by
Adams et al. (2023) it was determined that X-Ray images produced by DALL-E 2 tend to represent
male bodies and exhibit significant gender bias. Similarly, a detailed study on this subject revealed
that the Stable Diffusion’s depictions of Australian and New Zealander individuals tend to ignore
indigenous groups and instead represent these countries’ people as fair-skinned European
immigrants. Furthermore, the same study observed a tendency to portray Latin American women
in a more sexualized manner, while depictions of women from the United Kingdom appeared
more conventional (Ghosh & Caliskan, 2023). In addition, different studies in the literature
indicated that these models exhibited significant occupational biases in the images they generated
for certain professions (Cheong et al, 2024) and portrayed people with disabilities using
distressing details such as decaying skin, sunken eyes, shadow-covered faces, and tattered or dirty
clothes (Mack et al., 2024). At this point, it can be argued that the use of T2I models in educational
settings may also potentially have unsettling effects on students from specific groups. The current
literature indicates that the content generated by T2I models may lead to psychological discomfort
in individuals (Xu et al., 2024). Therefore, raising awareness among students about the potential
for these models to produce biased content, which may lead to discomfort, can be seen a necessary
consideration. A comprehensive study on this subject was conducted by Vartiainen et al. (2024)
with the participation of elementary and secondary school students in Finland, where students
engaged in a series of hands-on activities using Midjourney to explore algorithmic biases
generated by T2I models. The study results found that there were significant improvements in
students’ existing understanding of algorithmic bias. At this point, it can be considered that
conducting similar studies would contribute to enhancing awareness of the subject and
encouraging further research in this area.

An additional point the panelists indicated in this study that some images depicted
overemphasized or unrealistic representations while conveying the socio-cultural context of
events. For instance, when the model was asked to generate an image of an earthquake drill in a
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Turkish classroom, it generated an image showing a traditional Turkish rug covering the entire
floor of a modern classroom. This detail was considered quite bizarre and unrealistic by the
panelists. Similarly, when the model was asked to generate an image of a Turkish family securing
their belongings against an earthquake, it combined very traditional and rarely used decorations
with a modern home design. This combination was also perceived by them quite odd. Although
the scarcity of studies on this topic limits relevant comparisons, in a similar study by Ghosh et al.
(2024), participants noted that images related to Indian culture, generated by Stable Diffusion,
contained significant exaggerations in their colorful depictions. Magomere et al. (2025), on the
other hand, found that T2I models tended to use exaggerated representations when producing
images of traditional dishes from different countries’ cultural heritage. While there are studies
pointing to the potential of GenAl algorithms to encourage the production of exaggerated content
(Nguyen et al., 2024; Zack et al., 2024), a specific term describing this particular phenomenon has
not yet been identified in the existing literature. Therefore, this study introduces the concept of
“Socio-cultural algorithmic exaggeration” to explain the phenomenon and defines this concept as
the tendency of algorithms to present representations that are either disconnected from reality or
overly emphasized, with the intention of highlighting a particular socio-cultural element. Zhang et
al. (2024), who emphasized that T2l models have significant deficiencies in appropriately
representing cultural aspects, pointed out that this challenge could jeopardize the accurate
expression of cultures and increase the risk of reinforcing cultural misconceptions. In this context,
it can be suggested that to mitigate the relevant risks and enable these models to more accurately
reflect cultural elements in image content, it would be beneficial to include images with richer
depictions of these elements in the datasets, conduct fine-tuning on the models, establish
mechanisms for continuous feedback from both experts and general users, and further improve the
models” internal mechanisms.

In addition to all these points, it can be argued that the validity issues identified throughout the
study may also be attributed to prompt quality to a minor extent. When the prompts provided by
the panelists are examined, it is observed that they were generally superficial in nature. Given that
the quality of a prompt plays a significant role in shaping the outputs produced by GenAl models
(Knoth et al., 2024) it can be assumed that the quality of the prompts in this study also had a
certain level of influence on the level of validity. However, considering the presence of
hallucinations such as non-existent place names, technical inaccuracies particularly evident in
complex structures like maps, and algorithmic biases that are inconsistent with the cultural
context, it can be thought that these validity-related issues may be attributed not only to prompt
quality, but also, to a significant degree, to systemic deficiencies inherent to the model itself.
Nonetheless, the swift progress of these models in recent years offers considerable promise in
overcoming the systemic limitations associated with T2I models. Indeed, considering that until the
second quarter of 2023, T2I models were almost incapable of accurately depicting human hands
and fingers, but they have now advanced to a level where they can realistically portray even
highly complex and intricate scenes (Morton, 2024), it can be expected that validity issues in these
models will decrease in the near future. It can also be expected that this progress will provide a
significant opportunity for these models to generate image content that is not only consistent with
scientific and socio-cultural contexts but also of higher educational quality.

6. Limitations and Future Research

This study has certain limitations. First of all, conducting the study with five panelists, all Social
Studies teachers, constitutes a significant limitation, particularly in terms of generalizing the
quantitative findings. However, considering that the study was conducted using a convergent
mixed methods design incorporating a qualitative paradigm, and that qualitative research tends to
interpret each situation within its own dynamics without a focus on generalization, it is believed
that, despite the lack of generalizability of the quantitative findings, the study provides essential
insights, particularly through its qualitative results. Additionally, since examining images within a
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panel process is time-consuming, the study was conducted by examining 12 images based on 4
curricular outcomes from the Social Studies curriculum. Although this study is expected to
provide an insightful perspective on the concept of validity in educational processes, it is believed
that a study examining a larger number of images would provide a much more detailed findings.
At this point, it is suggested that studies be conducted to examine the validity of a much larger
number of images in educational contexts. Moreover, the exclusive use of a single model, namely
DALL E 3, throughout the study without considering alternative models can be viewed as another
limitation. In this regard, conducting similar studies that also incorporate models such as Stable
Diffusion or MidJourney in addition to DALL-E is recommended, as such efforts may lead to more
comparable results.

Furthermore, the fact that studies examining content produced by T2I models are
predominantly conducted within the context of medicine and medical education also limited
potential comparisons in the discussion section of this study. At this point, it can be seen as a
significant necessity to conduct similar studies in different pedagogical areas such as science,
mathematics, history, and geography, as well as social studies education. In addition, the lack of a
general consensus on the concept of validity stands out as a factor that could potentially restrict
the scope of the researchs on this subject. The current literature indicates that there is no clear
consensus on the meaning of “Validity” for content generated by T2I GenAl models. While most
studies consider it within the scope of the scientific accuracy of the image content, like this study,
others include aspects such as the educational appropriateness or quality of the images as well. As
a result, determining the criteria forming the basis of findings of this study posed a significant
challenge. Ultimately, validity was decided to be assessed around the scientific accuracy of the
details in the image content, its freedom from causing misunderstandings and misconceptions, its
socio-cultural and geographical relevance, its general ability to accurately depict the intended
phenomenon. The findings regarding the pedagogical value of the images, on the other hand, was
presented through the indirect expressions used by the participants in the panel process. Although
this study argues that the concept of validity for T2I models should be confined to the accuracy
level of the images, it is recommended that further studies be conducted to define the boundaries
of “Validity” for both text-to-text and T2I models and to establish a generally acceptable consensus
on this matter.
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Appendix 1. Main category/theme, generic categories, and codes in the context of qualitative analysis

Codes

Correctness

Subtle nuances
overlooked

Incomplete content

Weakness in technical
subjects

Impact on facilitation of
learning

Misleading content

Hallucination

Adverse effect on
learning

Distrust toward T2I
models

Reflective details

Inadequacy

Bias

Exaggeration

The misrepresentation
of culture

Generie Main
Categories Categorigy

Scientific accuraey of the

details
F!‘Md"m L ,m“smg The validity challenge
misunderstandings and s
A A regarding T21 models
misconeeplions

Socio-cultural and
geographical relevance



