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Background 

Artificial intelligence is a broad field of computer 

science that aims to make computers intelligent enough 

to think, learn, and perform human tasks, cognitive 

functions, and human communications, thereby helping 

individuals to enjoy a better life without hard work (1). 

Universities, or higher education in general, are among 

the areas where artificial intelligence has penetrated, and 

despite its numerous advantages in education (2, 3), it 

has also assisted students in research. Research, as a 
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Abstract 

Background: The goal of research in any country is scientific growth, with a key focus on 

empowering students to conduct high-quality research. This requires keeping pace with the 

latest advancements in the world, but in a principled manner by increasing students' 

motivation as their driving force for conducting research. This can only be achieved through 

proper training in utilizing these advancements, relying on the researcher themselves. 

Methods: Initially, the opinions of at least 10 artificial intelligence experts were collected using 

the Delphi method over three rounds, along with the opinions of 10 psychology experts over 

two rounds. The points obtained from the open-ended questions in the first round were 

transformed into questionnaires for each field, and this process continued until consensus was 

reached. Subsequently, based on the results from the previous stage and the theoretical 

foundations of social-cognitive theory, a five-session protocol was developed and confirmed 

by 10 experts from both fields for face and content validity. 

Results:  Ce results obtained from the Delphi rounds contained 34 points regarding the 

training of using artificial intelligence tools, including a general introduction to the concept 

of chatbots and language models, introduction of general and specialized tools, correct and 

principled prompt writing, displaying errors, and cross-checking with scientific texts. It also 

included creating a proper culture regarding artificial intelligence as a research assistant rather 

than a research author, accepting ethical and content responsibility by the researcher, stating 

the policies of reputable global journals, and the necessity of adhering to them. Additionally, 

44 points related to aligning education with social-cognitive theory, such as step-by-step 

training with visuals and personalization, the necessity of goal-setting and planning, utilizing 

the experiences of capable role models, and applying the taught materials were identified, 

along with 15 tools such as Chat GPT, Scopus AI, NotebookLM, and Scite AI. Despite the high 

content validity of this protocol (via 10 experts, CVR and CVI), the credibility of the Delphi 

results depends on the scientific credibility of its members. Since all participants in this 

research were faculty members of reputable universities, the high credibility of the obtained 

results can be emphasized. 

Conclusion: This educational program, considering the foundations of social-cognitive 

theory and its goals of self-regulation, self-efficacy, and research engagement of graduate 

students, can serve as an effective intervention for the future of research in the country, in line 

with global advancements and their proper utilization. 

Keywords: Research; Delphi technique; Validation study; Social-cognitive theory; Artificial 
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significant factor in increasing and solidifying 

knowledge, is a process that involves a series of steps for 

collecting and analyzing information (4). A clear 

example of this can be seen in the final research report 

of graduate students titled a thesis, where timely 

completion is economically significant and holds 

personal satisfaction and other considerations (5). 

Delays or failure to complete it also bring about financial 

and psychological issues (6). However, a significant 

percentage of students have a negative attitude towards 

research (7) due to various challenges, such as research 

anxiety (8), writing problems (9), reading articles and 

conducting research (10), access to databases (11), lack 

of time and knowledge (12, 13), which makes 

appropriate training necessary to create a positive 

attitude (13). 

In this context, numerous studies have shown that 

AI-based tools possess features such as plagiarism 

detection, literature review, finding related articles (14), 

language correction tools, and time savings (15). 

However, challenges such as dependency on these tools, 

devaluation of traditional skills (16), originality and 

quality of authorship, blurring the lines between human 

and machine creative work, and ethical considerations 

(17) also exist. Using AI tools is not academic

misconduct but a modern method of writing (16).

However, it is crucial to note that artificial intelligence is

a complementary tool and does not replace the

researcher and their cognitive and creative processes

(18). As mentioned, many barriers to conducting

research also relate to the researcher themselves and

their motivation and knowledge. Therefore, considering

the importance of the individual, it is necessary to view

the researcher and research, which is a type of behavior,

from a psychological framework as well.

One of the most important theories in psychology is 

Bandura's social-cognitive theory, which considers 

human behavior and performance as the result of the 

reciprocal interaction of behavior, person, and 

environment, referred to as reciprocal determinism. 

This theory attributes a significant portion of behavior 

to the individual themselves. It states that the influence 

of the environment on the person and behavior is not 

solely through experiences in social or physical 

environments but can also occur through observation, 

which is referred to as observational learning. Another 

important construct is self-regulation, which indicates 

that individuals have the capability for self-direction and 

play a crucial role in regulating and determining their 

behavior. To achieve their goals, they must choose close 

and self-motivating plans and guidelines (19). 

Zimmerman also believed that personal factors, 

including self-efficacy; behavioral factors, such as 

self-observation, self-judgment, and self-reaction; and 

environmental factors, including social support and 

contextual structure, influence self-regulation (20). Self-

efficacy is another important construct that is central to 

human agency (19). This means that, in addition to 

having knowledge and skills, an individual's judgment 

about their ability to perform a specific task and achieve 

goals is also important. This relates to the individual's 

judgment with any skill, which is influenced by four 

sources: actual experiences, vicarious experiences, verbal 

persuasion, and physiological states (19, 21). According 

to this theory, being influenced by more than three pillars, 

or in other words, any factor affecting behavior, including 

self-regulation and self-efficacy, leads to greater 

engagement and more active participation in that activity 

(19). 

Therefore, according to social-cognitive theory in 

the realm of research regarding personal factors, one can 

refer to motivations, critical thinking, self-efficacy, self-

regulation, and even emotional states such as stress; 

environmental factors include deadlines, feedback, 

citation databases, libraries, laboratories, and behaviors 

related to searching for articles, summarizing, collecting 

and analyzing, writing, and reporting findings. Also, one 

can learn through observing professors, peers, and even 

reading articles from other researchers instead of 

through trial and error. Furthermore, a study on self-

regulation indicated that all stages of research require 

planning and reviewing potential outcomes (22), which 

can be understood as the motivational, behavioral, 

metacognitive, and environmental capabilities of the 

researcher in starting work and employing strategies 

such as organizing, monitoring, and self-assessing to 

achieve their goals (23). Self-efficacy, another important 

factor in research (24), is defined as the individual's 

trust, belief, and confidence in their ability to 

successfully perform research-related tasks (25). 

Research engagement refers to active cognitive, 

behavioral, and emotional involvement in research, 

characterized by experiences of energy, selflessness, and 

immersion in studies (26). 

Studies have shown that artificial intelligence can 

enhance self-regulation through ideographic methods 

(27), support metacognitive, cognitive, and behavioral 

processes (28), and utilize its strategies (29). Increased 

self-efficacy in programming (30) and writing, as well as 

positive emotional experiences, have also been other 
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impacts of artificial intelligence (31), leading to 

increased engagement and motivation among learners 

(32-34). However, these studies have often focused on 

education, with limited research in the area of research. 

For instance, studies have pointed to the application 

of tools such as Chat GPT (35), Perplexity, Grammarly 

(36), and Semantic Scholar (37) in conducting research, 

but these studies often focus on the capabilities and 

limitations of these tools or their mere application. 

Additionally, several studies have indicated that texts 

generated by these tools lack depth (36), may contain 

fabricated references (38), pose a risk of dependency on 

them (39), and thus require review and editing (40), and 

should not replace the researcher’s judgment (35), 

emphasizing that maintaining the accuracy and 

objectivity of the researcher is vital (41). Moreover, 

studies that have employed AI-based tools in the form 

of experimental research often lack a theoretical 

framework (31). 

In summary, considering the importance of 

research, it is essential to align it with the latest global 

advancements. On the other hand, a significant portion 

of research is conducted by students, who must possess 

the necessary capabilities. However, due to a lack of 

sufficient knowledge and skills, ignorance of ethical 

principles, challenges posed by these tools, dependency 

on them, and the diminishing role of the researcher, as 

well as barriers to conducting research that relate to 

individual factors, it is essential to use this technology 

within a structured educational program emphasizing 

the role of the researcher. In this regard, no studies were 

found based on the conducted search, and most studies 

focused on education rather than research. Therefore, 

the present study is novel in its application of a 

theoretical framework and the use of the latest 

supportive tools in conducting research. The aim of this 

research was to develop a program for utilizing artificial 

intelligence in research based on Bandura's social-

cognitive theory.

Objectives 

The aim of this research was to develop and validate 

an artificial intelligence training program in research 

based on social-cognitive theory. 

Methods 

The present study was qualitative in nature, with 

applied-developmental objectives. Given the lack of 

available valid tools prior to conducting quantitative 

work, the researcher proceeded with intervention design 

and exploration. Additionally, due to the novelty of using 

generative artificial intelligence in research and the 

absence of validated intervention programs on one side, 

and the unique expertise of specialists from the fields of 

psychology and computer science on the other, this 

research initially began with a Delphi study to gather 

opinions from experts in these two domains. The Delphi 

method aims to achieve reliable consensus among 

specialists and experts through a process involving 

repeated questionnaires and controlled feedback (42). 

This flexible and systematic approach is utilized when the 

issue is complex, new, and has limited evidence, allowing 

experts to anonymously collaborate and reach a 

consensus on the matter (43). Typically, two to three 

rounds of Delphi are sufficient to achieve consensus (44), 

and literature recommends having 10 to 18 participants 

in each panel, with one of the requirements being the 

selection of qualified experts (45). Among the advantages 

of this method are providing feedback on the collected 

information to each member, allowing each member to 

revise their judgments (46), and obtaining rich 

information due to the repetition and review of responses 

(45). In this study, the classic Delphi design was 

employed, characterized by the anonymity of 

participating experts, data collection through successive 

rounds, feedback provision to members, and group 

analysis of responses (47). The steps of the study can be 

seen in Figure 1. 

Phase One (Delphi Study) 

This research was conducted with the ethical code 

IR.UM.REC.1403.277, which was conducted in the first 

phase based on the Delphi design. Initially, a targeted 

number of 18 computer science specialists and 15 

psychology specialists were invited. The specialists 

invited were from Ferdowsi University of Mashhad, 

Birjand University, the University of Tehran, and 

Shahid Beheshti University in Tehran. Among them, 

professors from Ferdowsi University of Mashhad and 

Birjand University accepted the invitation to participate 

in the research.  

The criteria for selecting specialists included holding 

at least a PhD in computer science and training in the 

application of AI-based tools (for the computer science 

group) and holding a PhD in psychology or educational 

psychology with familiarity and teaching experience in 

social-cognitive theory (for the psychology group), 

being a faculty member in the same field at a public 

university, willingness to participate in the research, and 

availability. Subsequently, personalized invitations were 

presented to each faculty member in person, tailored to 
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their respective fields and specialties, detailing the 

objective and topic, the required duration, the number 

of potential rounds, and signed by the research team. For 

those professors located in other cities, the invitations 

were sent via email. Among the invitees, 13 faculty 

members from the computer science group, including 4 

professors, 8 associate professors, and 1 assistant 

professor, as well as 12 faculty members from 

psychology, including 1 professor, 2 associate 

professors, and 9 assistant professors, accepted the 

invitation and entered the Delphi study. It is worth 

noting that the reason for selecting computer science 

specialists was that the main focus of the work was the 

use of artificial intelligence, which falls under the 

domain of computer science. The reason for choosing 

specialists from the fields of psychology and educational 

psychology instead of cognitive psychology or 

psychometrics is that social-cognitive theory is a 

comprehensive theory within psychology. Moreover, in 

terms of education, the greatest use and application of 

this theory is with educational psychology. On the other 

hand, cognitive psychology focuses more on memory, 

attention, and similar areas, while the present study is 

centered on motivation, and the aim of this research was 

not to design a questionnaire or similar items, making 

the presence of psychometric specialists unnecessary. 

Figure 1. Flowchart of the steps taken in the research 

Initially, in the first round, a questionnaire with 

open-ended questions was provided to the members. 

This questionnaire was tailored to the specialties of the 

two different groups, such that the questionnaire for the 

computer science specialists contained 6 open-ended 

questions, while the psychology specialists had 1 open-

ended question regarding the content of the training and 

how to present this content (Table 1). The 

questionnaires were sent to the university emails of all 

specialists, but responses were collected according to the 

convenience of each specialist, either via email, 

structured in-person interviews, or voice messages in 

messaging apps (one computer science specialist).  

It is worth noting that the interviews and voice 

messages were transcribed in writing. The reason for 

having 6 questions for the computer science group, as 

opposed to just one for the psychology group, is that 

various AI-based tools are continuously advancing, and 

new tools are emerging. Therefore, familiarity with, 

utilization, and application of these tools may differ 

among members of the computer science group. 

Additionally, given the unique knowledge of specialists 

in this field, who are more informed about the 

foundational basis of these tools than any other group, 

more detailed questions regarding the application of 

these tools in various aspects of research were deemed 

necessary. 

However, for psychology specialists, one question 

seemed sufficient since it pertained to social-cognitive 

theory, with which they were fully familiar, and this was 

evident in the lack of need for a third round of Delphi 

for this group. 
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Table 1. Questions from the first round for specialists in computer science and psychology 

Field of 

Specialists 

Questions from the First Round 

Computer 1. In your opinion, in what areas (such as topic selection, abstract, introduction, background,

quantitative/qualitative research methods, findings, discussion, conclusion, plagiarism, etc.) can artificial 

intelligence assist graduate students in a research project, including writing articles or theses? 

2. What content and materials do you believe should be taught in various sections of research work for training

in the use of artificial intelligence? 

3. What tools, soMware, or AI chatbots do you recommend for teaching this content? 

Please provide your reasons. 

4. For each of the tools mentioned in your previous answer, for which components

of the research work do you recommend them? 

5. In your opinion, how or through what means can the necessary content be taught

using artificial intelligence tools? 

6. What important aspects should be considered for an artificial intelligence training

program in research that were not addressed in the questions? 

Psychology 1. In your opinion, how should an educational program using AI tools be designed to enhance

self-regulation, self-efficacy, and research engagement among graduate students? 

Subsequently, in the second round, the responses 

obtained from the specialists were summarized and 

compiled with further explanations, and a questionnaire 

with a 7-point Likert scale (ranging from strongly agree 

to strongly disagree) was provided again to the 

specialists to indicate their level of agreement with the 

questionnaire that was formulated based on the analysis 

of the responses from the first round. At this stage, 10 

individuals from each field completed and returned the 

questionnaires. Ce reduction of 3 and 2 participants, as 

noted through follow-up, was primarily due to a lack of 

sufficient time and the specialists' emphasis on the 

knowledge and skills of the supervising and advising 

professors. The responses collected in the second phase 

were analyzed, and the upper median of the responses 

was considered as the consensus among the specialists. 

Items that were very close to the median or additional 

items suggested by specialists at this stage were resent to 

the specialists with explanations and reasons. This 

process continued in the same manner until consensus 

was reached among the specialists, thus achieving 

agreement among the computer science specialists after 

3 rounds and among the psychology specialists aMer 2 

rounds. 

Phase Two (Protocol Development and Validation) 

Based on the results obtained from the previous 

phase and the key themes derived from the theoretical 

foundations (19), a protocol consisting of 5 sessions of 

90 minutes each (and extending to 120 minutes if 

necessary) was developed and presented to 14 specialists 

from the psychology and computer science groups, who 

were purposefully selected for validity assessment. The 

criteria for selecting specialists from the psychology 

group included holding at least a PhD in psychology or 

educational psychology and having at least 3 years of 

teaching experience in social-cognitive theory. For the 

computer science group, the criteria included holding at 

least a PhD in computer science with a focus on artificial 

intelligence and having a minimum of 6 years of 

teaching experience in theoretical and practical aspects 

of artificial intelligence. After selecting the specialists, a 

validity form was sent, which included definitions, 

objectives, methods for developing the intervention, 

implementation procedures, assignments, a summary of 

session content, and the duration of each session, 

enabling them to assess face validity and provide their 

comments and suggestions, as well as evaluate the 

content validity of the protocol using the CVR index to 

assess the necessity of the content and the CVI index to 

evaluate the relevance, simplicity, and clarity of the 

content. Following a one-month follow-up, 10 

specialists completed and returned the form, of whom 8 

(80%) were male and 2 (20%) were female. Additionally, 

among this group, 4 (40%) were associate professors and 

6 (60%) were assistant professors from five different 

universities. 

Results 

The results of the present study in the first round of 

Delphi were summarized based on the responses of 

faculty members to the open-ended questions, which 

were categorized into two different groups. The 

demographic information of the Delphi members is 

presented in Table 2. 

Strides Dev Med Educ. 2026 January; 23(1): e1634 
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Table 2. Demographic information of Delphi project experts 

Field name Delphic rounds Number of participants Role Gender 

Computer First 13 people Professor (4 people) Male 

Associate Professor (8 people) Male 

Assistant Professor (1 person) Male 

Second 10 people Professor (2 people) Male 

Associate Professor (7 people) Male 

Assistant Professor (1 person) Male 

Third 10 people Professor (2 people) Male 

Associate Professor (7 people) Male 

Assistant Professor (1 person) Male 

Psychology First 12 people Professor (1 person) Male 

Associate Professor (2 people) Male 

Assistant Professor (9 people) Male (6 people)/Female (3 people) 

Second 10 people Associate Professor (1 person) Male 

Assistant Professor (9 people) Male (6 people)/Female (3 people) 

Based on the responses obtained from 13 specialists 

in the computer science group, a questionnaire 

containing 28 items on educational content, 14 items on 

application and permissible use, 5 items on limitations 

and principles of use, and 32 AI-based tools including 

chatbots and similar resources was designed. This 

questionnaire was provided to the members in the 

second round to indicate their level of agreement on a 7-

point Likert scale. Ce choice of a 7-point scale was 

intended to increase the range of options and the 

accuracy of the specialists' responses, as this scale is often 

preferred over 9-point or 5-point scales in research 

(47, 48). It is important to note that the Kendall's 

coefficient of concordance is used for ranked data; thus, 

given that the data collected in this research utilized a 

Likert scale, which is an ordered categorical 

measurement level, there was no need to calculate 

Kendall's coefficient. Additionally, most studies have 

not calculated this coefficient, and the commonly used 

criterion for evaluations has often been the median (49). 

The reason for not using the interquartile range was that, 

according to the formula for this index, the difference 

between the third and first quartiles for an item scored 

as 7 and 6 is the same as for an item scored as 3 and 2. 

This indicates that while the first item shows high 

agreement among specialists regarding its usefulness, 

the other item indicates high agreement among 

specialists regarding its lack of usefulness, thus making 

this index unsuitable. Furthermore, studies have stated 

that there is still no agreed-upon guideline in this regard 

(50). 

Among the specialists, 10 completed and returned 

the questionnaire. By analyzing the data obtained from 

the questionnaire using SPSS-26 soMware, the median 

scores for each item were calculated, and a median score 

of 5.5 or higher was set as the criterion for selecting each 

item. Based on this criterion, a total of 13 general items 

and 5 tools were eliminated due to discrepancies. 

Among the tools, only 11 were definitively agreed upon 

by most specialists, while 16 others were slightly below 

the criterion score. Additionally, 3 new tools were 

suggested by specialists in the comments section of the 

second questionnaire. Therefore, a third round was 

conducted to reach consensus among specialists for a 

total of 19 tools mentioned, with the reasons for their 

selection provided by the members. Based on the results 

from this round, 4 tools reached the required threshold 

for approval and were included in the main plan. 

Among the summarized remaining points based on the 

opinions of the computer science specialists were the 

need to create a proper culture regarding artificial 

intelligence as a supportive tool for researchers rather 

than a replacement, the necessity of review and 

validation, general training on artificial intelligence 

concepts and the concept of chatbots and language 

models, showcasing examples of errors made by these 

tools, the necessity for professional prompt writing, the 

complete acceptance of ethical and content 

responsibility for what is derived from these tools, 

critiquing AI responses, introducing general and 

specialized tools, setting limits on their use, emphasizing 

their role as guides in working with data analysis 

software rather than conducting the analysis themselves, 

the necessity of having a supervising professor with 

knowledge and experience alongside the student for 

topic selection, and the usefulness of these tools for 
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translation and correcting the linguistic structure of 

texts, along with the need for clarification on how and to 

what extent they should be used and the policies of 

reputable global journals. 

A similar process was carried out for the psychology 

specialists. Based on the opinions provided by 12 

psychology specialists in response to the questions from 

the first round, a total of 49 items were extracted and 

then presented in a questionnaire format in the second 

round. Based on the median criterion of 5.5 or higher 

and from the returned questionnaires from 10 specialists 

in this field, a total of 5 items were eliminated due to 

discrepancies, while the remaining items with higher 

scores were accepted, thus negating the need for a third 

Delphi round for this group. Among the summarized 

remaining points based on the opinions of the 

psychology specialists were the need for step-by-step, 

flexible, and personalized training, the necessity of 

planning and goal-setting for conducting research work, 

presenting short documentary and video clip, leveraging 

the experiences of capable role models in this field, the 

necessity of practical exercises for what has been taught, 

assessing student needs, providing examples and 

addressing issues, the necessity of motivational 

statements from the instructor and their verbal 

encouragement, the instructor's competence in this 

field, comparing a sample written by the researcher and 

AI and identifying similarities and differences, and 

discussing the applications of these tools at each stage of 

the research. 

The tools that reached consensus in the final stage 

included Chat GPT, DeepSeek, Gemini, Copilot, Semantic 

Scholar, Scopus AI, Connected Paper, Perplexity, 

ResearchRabbit, SciSpace/Typeset, NotebookLM, 

Grammarly, iThenticate, GPTZero, and Scite AI. The 

discussions included specialists' opinions on which stages 

of the research process these tools would be most beneficial, 

as well as the distinction that general tools are more suitable 

for broader tasks while specialized tools offer greater 

capabilities for specific sections. 

It is important to note that the reason for selecting a 

score of 5.5 as the criterion was that the median score of 

7 is 4; however, most of the responses obtained were 

above 5. Additionally, in the computer science group, 

since 16 tools received a median score of 5, training on 

all 16 tools would have been somewhat impractical. 

Thus, efforts were made to select tools with greater 

consensus among the specialists. However, tools with a 

median score of 5 were not discarded; rather, they were 

presented to the specialists in the third round to select 

the best among them for inclusion in the research. 

Moreover, studies have shown that an appropriate 

percentage of agreement for Delphi studies falls within 

the range of 70% to 80% (50, 51), with around 75% being 

ideal (52). This percentage of agreement, considering 

the 7-point scale, is greater than 5 and less than 6, 

making the median selected in this research appropriate. 

For the psychology group, due to the greater consensus 

among the professors, a third Delphi round was not 

necessary. The questionnaires obtained from the Delphi 

rounds can be found in Appendices A.1, A.2, and B.1. 

Additionally, the process of maintaining, eliminating, 

and adding points obtained from the Delphi study is 

illustrated in Figure 2. 

Figure 2: Flowchart of the Steps to Obtain Items in the Rounds 
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In the following, based on the results and insights 

obtained from the specialists in the Delphi study, as well 

as a review of the foundations of social-cognitive theory, 

a protocol consisting of 5 sessions of 90 minutes each 

was developed, as shown in Table 3. 

As mentioned, the computer science faculty were 

asked about the content (What), while the psychology 

faculty were asked about the teaching methods (How). 

Thus, the integration of results from both groups was 

structured such that the content and tools suggested by 

the computer science specialists were included in the 

sessions, and the presentation methods were tailored to 

empower the researcher based on the psychology 

specialists' feedback. Furthermore, there were no 

significant disagreements between the specialists, except 

regarding the tools, which is why consensus was reached 

after three rounds for the computer science specialists and 

two rounds for the psychology specialists. It is also 

noteworthy that the integration of results was conducted 

by the research team, composed of an associate professor 

in educational psychology and an associate professor in 

computer science, along with a master's student in 

educational psychology, a member of the National Elite 

Foundation, and holding a certificate for over 30 hours of 

training on the use of AI tools in research, offered by the 

most reputable universities in the country. Additionally, 

no specific contradictions were observed in the 

integration of opinions between the computer science 

and psychology specialists, with similar points such as 

simple and step-by-step training, practical exercises, 

personalized programs, the necessity of required research 

skills, showcasing AI errors, usage cases, and limits being 

evident. 

Table 3. Intervention developed based on the results of the Delphi study and theoretical foundations 

Objectives Content Assignments Implementation Method 

Session 1: 

Introduction to 

Artificial 

Intelligence in 

Research and 

How to Enter It 

Introduction, definition of artificial 

intelligence and its evolution, brief 

explanation of key AI concepts, discussion of 

the requirements and necessity of using AI in 

line with global scientific growth, advantages 

of using AI in reducing time wastage and 

aiding scientific development, applications of 

AI, short video or documentary on the 

importance of research, sharing experiences 

from professors and students, assessing 

participants' knowledge about working with 

AI and specifically chatbots, discussing 

necessary research skills, the importance of 

self-identifying strengths and weaknesses, 

emphasizing the need for sufficient 

knowledge in one's academic field, how to 

access and use AI, particularly chatbots, 

principles of effective prompt writing, and the 

role of AI tools in knowledge management 

through organization and summarization. 

Accessing AI tools, 

especially chatbots, 

and using them, 

writing a professional 

prompt 

Providing examples, practical application of all discussed 

items, verbal encouragement, evoking positive emotions, 

addressing questions, predicting outcomes, feedback from 

the instructor and the chatbot, setting deadlines until the 

next session, presenting new and reliable information, 

introducing session tools and their capabilities and 

limitations. (Explanatory method and group discussion, 

Q&A, video screening, and practical exercises) 

(Chat GPT, DeepSeek, Gemini, Copilot) 

Key Components: Observational learning, Mastery 

experience, Vicarious experience, Verbal persuasion; 

Forethought and Self-observation; verbal  

instruction and feedback 

Session 2: 

Training on 

Designing a 

Personalized 

Program for 

Conducting 

Research, 

Using AI Tools 

and Chatbots to 

Identify 

Research Gaps 

and Select 

Topics and 

Titles 

Review of the previous session, analysis of 

assignments (quality, quantity, etc.), creating 

a planning table and setting SMART goals, 

prioritizing short-term and long-term goals, 

the importance of topic and title selection in 

research and the role of chatbots in this 

process, familiarization with leading experts 

in the relevant scientific field and networking, 

identifying research gaps with chatbots and 

determining content and time allocation for 

each topic, clearly defining standards. 

Each individual will 

create a planning 

table using AI and 

chatbots for their 

research project, 

exploring topics 

within their field and 

identifying at least 

three new topics 

through AI, and 

identifying 

prominent experts in 

that area. 

Providing examples, practical application of all discussed 

items, verbal encouragement, evoking positive emotions and 

anxiety-reducing strategies, addressing questions, predicting 

outcomes, feedback from the instructor and the chatbot, 

setting deadlines until the next session, presenting new and 

reliable information. (Explanatory method and group 

discussion, Q&A, and practical exercises) 

(Chat GPT, DeepSeek, Gemini, Copilot, Semantic Scholar) 

Key Components: Observational learning, Mastery 

experience, Verbal persuasion; Forethought, Self-

Observation, Goal-setting and Performance; Verbal 

instruction and Feedback 
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Session 3: 

Training on 

Smart 

Searching 

Skills, Finding 

Articles, and 

Writing 

Research with 

AI Tools 

(Identifying 

Strategies, 

Solutions, and 

Recommended 

AI Software) 

Review of the previous session, discussing the 

necessity and components of the introduction 

and background, how to gather relevant 

articles, examining their comprehensiveness 

and validity, verification, paraphrasing and 

rewriting, translating, organizing, and 

summarizing them using AI tools. 

Finding articles 

related to the topics 

selected in previous 

sessions, translating, 

summarizing, 

rewriting, and 

organizing them 

through AI. 

Providing examples, practical application of all discussed 

items, verbal encouragement, evoking positive emotions, 

addressing questions, predicting outcomes, feedback from 

the instructor and the AI, verification and referencing, 

showcasing examples of AI errors, setting deadlines until the 

last session, presenting new and reliable information, 

introducing session tools and their capabilities and 

limitations. (Explanatory method and group discussion, 

Q&A, and practical exercises) 

(Scopus AI, Connected Paper, Perplexity, ResearchRabbit, 

Semantic Scholar, SciSpace/Typeset) 

Key Components: Observational learning, Mastery 

experience, Verbal persuasion, Performance and Self-

judgment; Verbal instruction and Feedback 

Session 4: 

Training on 

Using AI Tools 

in 

Methodology, 

Designing 

Instruments, 

and  

Research 

Results 

Review of the previous session, using AI tools 

to monitor the designed program from 

previous sessions and their application in 

methodology and discussion/conclusion, 

monitoring the progress based on individual 

plans, using AI in quantitative and qualitative 

methodologies, creating charts 

and diagrams to summarize results, 

evaluating  

article quality. 

Interacting with AI 

tools to select a 

quantitative or 

qualitative method 

relevant to the topic 

and research work, 

understanding how 

to work with 

software for each 

method, providing a 

small dataset for 

practice, using 

feedback tools, 

designing a 10-item 

questionnaire. 

Providing examples, practical application of all discussed 

items, verbal encouragement, evoking positive emotions, 

addressing questions, predicting outcomes, feedback from 

the instructor and the AI, verification and referencing, 

showcasing examples of AI errors, providing new and 

reliable information, introducing session tools and their 

capabilities and limitations, and introducing tracking tools 

and setting alerts to monitor completed activities. 

(Explanatory method and group discussion, Q&A,  

and practical exercises) (NotebookLM, Chat GPT) 

Key Components: Observational learning, Mastery 

experience, Verbal persuasion, Performance and  

Self-judgment; Verbal instruction and Feedback 

Session 5: 

Training on 

Using AI Tools 

in Source 

Review, Work 

Evaluation, 

Plagiarism 

Detection,  

and Presenting  

Research 

Results 

Review of the previous session, correcting 

linguistic structure, ethical principles required 

with the introduction of AI, detecting 

plagiarism and AI-generated texts, reviewing 

and analyzing the policies of reputable 

journals worldwide, usage cases, how to use 

and limits of use, providing a sample abstract 

and problem statement by individuals and AI 

tools, examples of unintentional plagiarism, 

mental imagery, emphasizing the culture of 

proper use of AI tools, stressing the complete 

acceptance of the use of  

AI tools by the author, awareness of potential 

shortcomings of AI, presenting research  

results and summarizing. 

Writing a short text 

both by participants 

and AI tools and 

reviewing its validity, 

creating a short 

presentation file. 

Providing examples, practical application of all discussed 

items, verbal encouragement, evoking positive emotions, 

addressing questions, predicting outcomes, feedback from 

the instructor and the AI, providing new and reliable 

information, introducing session tools and their capabilities 

and limitations. (Explanatory method and group discussion, 

Q&A, and practical exercises) (NotebookLM, Grammarly, 

iThenticate, SciSpace/Typeset, GPTZero, Scite AI) Key 

Components: Observational learning, Mastery experience, 

Verbal persuasion; Performance, Self- reflection, and  

Self-reaction; Verbal instruction and Feedback 

This protocol, along with the content validity form, 

was sent to 14 specialists from both the computer 

science and psychology groups to evaluate and provide 

their opinions on its face and content validity. The 

demographic information of the specialists at this stage 

is presented in Table 4. 

In total, 10 specialists returned the submitted forms, 

and the results obtained from the CVR and CVI index 

calculations for each session are shown in Table 2. As 

observed, the content validity ratio (CVR), according to 

Lawshe's criterion (53), which is 0.62 for 10 specialists, 

was high in all sessions except for the fourth session. It 

is worth noting that two specialists who evaluated this 

session as useful were from the AI group and stated that 

research methods vary by discipline, and in computer 

science, which relies on simulation, the quantitative and 

qualitative methods used in the humanities do not apply. 

Additionally, according to one specialist's comments 

on this session, methodology should be derived from 

articles, and AI should merely serve as an intermediary 

rather than a provider of methods, thus data should be 

handled by human intelligence and the researcher 
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according to the specific methodology required for that 

research. Therefore, given the explanations provided 

and the fact that there is only a 0.02 difference from the 

main index, this can be considered somewhat 

acceptable. Moreover, according to Waltz and Bausell 

(54), the acceptable value for the CVI index should be 

above 0.8, and as shown in Table 5, all values exceeded 

this threshold, indicating that the content across all 

sessions was relevant, simple, and clear. 

Table 4. Demographic information of specialists in the validation phase 

Field name Number of Participants Role Gender 

Computer 4 Associate Professor Male 

Psychology 6 Assistant Professor Male (4), Female (2) 

Table 5. Results of the content validity ratio (CVR) and content validity index (CVI) study 

Session number CVR Index Index CVI 

Necessity Communication Simplicity Resolution 

First 1 (10 essential) 1 1 1 

Second 0.8 (9 essential and 1 useful) 1 1 0.9 

Third 0.8 (9 essential and 1 useful) 1 1 1 

Fourth 0.6 (8 essential and 2 useful) 0.9 1 1 

Fifth 0.8 (9 essential and 1 useful) 1 1 1 

Discussion

Within the framework of social-cognitive theory, 

and emphasizing its key concepts this theory (19), an 

educational program in the field of research was 

developed. In this process, insights from computer 

science specialists regarding the best current artificial 

intelligence tools to assist in conducting research and 

their proper and principled use were utilized. 

Additionally, feedback from psychology specialists was 

incorporated to better design this program in 

accordance with the concepts of social-cognitive theory, 

merging all viewpoints from both groups of specialists 

with scientific foundations. Thus, this educational 

program aimed to encompass the core and significant 

concepts of social-cognitive theory, such as reciprocal 

determinism, observational learning, sources of self-

efficacy, and stages of self-regulation. 

These concepts can be effectively integrated into a 

workshop environment that provides access to systems 

for practical training, articulates the importance and 

advantages of conducting research in general, and 

discusses the benefits and challenges of using AI tools in 

research tasks. The program emphasizes building self-

efficacy through experience and practical exercises by 

participants, addressing questions and providing 

feedback from instructor, aligning with what the 

instructor presents or demonstrates, and observing 

examples that the instructor performs. It also highlights 

the insufficiency of self-belief and the necessity of having 

a well-structured plan and goal-setting for timely 

research completion using these tools. The program 

includes strategies for achieving these goals, such as 

translation, rewriting, finding relevant articles, and 

creating concept maps of article content through AI 

tools, monitoring completed tasks using these tools, and 

allowing participants to evaluate themselves after 

participating in the program through descriptive 

responses, short answers, or oral assessments. This 

program was designed in five 90-minute sessions and 

was conducted in a group format, including in-session 

assignments and the use of tools, as well as tasks outside 

of the sessions. Based on the literature review, no study 

was found that designed and implemented an 

educational program in this manner specifically in the 

field of research, thus precluding a comparison of the 

current program's alignment with other similar studies. 

However, studies abroad have explored the training 

of AI tool usage within the framework of self-regulation 

according to social-cognitive theory, particularly in 

areas such as academic progress and education rather 

than research, which aligns with the present program. 

For instance, Huang and colleagues (55) conducted an 

experimental study with 75 incoming programming 

students to investigate the impact of using an AI tool in 

an experimental group compared to a regular teaching 

assistant in aiding the performance of students in the 

control group. They designed their training program 

based on the need for incoming students to develop self-
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regulation according to Zimmerman’s framework (56), 

which is rooted in social-cognitive theory. Initially, in 

the Forethought stage, they emphasized goal-setting and 

planning, and in the Performance stage, they taught 

strategies such as note-taking, highlighting, and 

diagramming using the AI tool, as well as personalized 

responses from the tool, displaying examples, and 

practicing. In the Self-reflective stage, they summarized 

concepts and completed assignments. Their research 

results indicated that the group utilizing the AI tool not 

only achieved higher scores in the coding course 

compared to the other group but also experienced 

reduced cognitive load and improved self-regulation, 

particularly in terms of intrinsic goal orientation and 

task value related to motivation, and metacognitive self-

regulation, leading to deeper engagement in their 

programming activities. 

Another study highlighted the necessity of 

integrating new technologies in blended classrooms and 

examined the impact of these tools on self-regulated 

learning and higher-order thinking skills among 

students. This study utilized Chat GPT for its extensive 

information resources and immediate feedback, but due 

to challenges such as learner dependency on these tools, 

the educational program was designed and 

implemented based on self-regulation stages to enhance 

students' problem-solving skills. In the first week, they 

focused on goal-setting and learning planning according 

to the first stage of Zimmerman’s self-regulation 

framework. In weeks two through nine, students were 

encouraged to use these tools when faced with problems 

and challenges and to engage in group discussions. 

Week ten was dedicated to self-reflection, which 

involved recalling concepts learned throughout the 

course. To assess their results, they designed a GCLA 

tool that guides learners to derive answers themselves 

rather than providing direct responses like Chat GPT. 

Their findings showed that both tools enhanced self-

regulation and higher-order thinking skills, but the 

newly designed tool significantly increased self-

regulation, particularly in terms of self-efficacy, intrinsic 

motivation, cognitive and behavioral engagement, while 

reducing disengagement. It also promoted higher-order 

thinking, especially critical thinking and problem-

solving (57). 

Research has also been conducted within the 

country, although these studies have not specifically 

focused on the impact of artificial intelligence or on 

research itself. However, they are mentioned here 

because the educational programs they utilized were 

based on social-cognitive theory. For example, 

Badakhshian and colleagues (58) demonstrated in their 

study that their rehabilitation program, grounded in 

social-cognitive theory, was able to enhance the 

self-efficacy of individuals with spinal cord injuries. In 

their educational program, after highlighting the 

importance of this issue, they employed modeling 

through familiarization and interviews with a successful 

individual with this injury, positive feedback, 

motivational video screenings, goal-setting, identifying 

challenges and obstacles, and teaching necessary skills. 

Additionally, a study involving 60 students examined 

the impact of counseling based on this theory, focusing 

on perceptions of academic self-efficacy. The 

intervention implemented in this research addressed 

past experiences and their consequences, positive role 

models for vicarious reinforcement, and similar topics. 

The results indicated an increase in self-efficacy within 

the experimental group (59). 

Hashemian and colleagues (60) also investigated the 

impact of an intervention based on this theory on 

increasing physical activity among 246 learners. Cey 

applied the constructs of this theory in their intervention 

sessions. For instance, in the knowledge discussion, they 

defined and explained the importance of physical 

activity; in the expected outcomes and its value 

discussion, they elaborated on the effects of physical 

activity. They utilized planning and goal-setting for 

self-regulation and modeling for self-efficacy. They also 

incorporated observational learning, another prominent 

component of this theory, through video clips and 

participant involvement in the program. Their research 

results indicated that, in addition to improving physical 

activity, the self-efficacy and self-regulation of the 

members of the experimental group also experienced 

significant increases. 

Regarding the validity of the educational program 

utilizing AI tools in research based on social-cognitive 

theory, and based on the feedback from specialists in 

both computer science and psychology, the results from 

the two content validity indices and the content validity 

ratio indicated that all sessions possessed desirable 

content validity. In other words, the computer and 

psychology specialists deemed the training package 

necessary, relevant, simple, and clear. This aligns with 

the psychology specialists' views on the consistency of 

session content with the framework of social-cognitive 

theory and its concepts (19), in combination with 
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research, as well as the computer specialists’ perspective 

on the appropriate use of the best available tools during 

this time frame. However, the results for the fourth 

session were somewhat different. It's noteworthy that 

two specialists who evaluated this session as useful were 

from the AI field and stated that research methods vary 

by discipline, and in computer science, which is 

simulation-based, the quantitative and qualitative 

methods used in the humanities do not apply. 

Furthermore, one specialist noted in their comments on 

this session that “methodology should be extracted from 

articles, and AI should merely serve as an intermediary, 

not a provider of methods. Therefore, data must be 

handled by human intelligence and by the researcher 

according to the specific methodology required for that 

research.” Overall, given the explanations provided and 

the fact that there was only a 0.02 difference from the 

main index, this can be considered somewhat 

acceptable. As mentioned, there were no similar studies 

to compare the alignment of the current program with 

them; however, this program is consistent with 

Bandura’s social-cognitive theory and its concepts (19), 

and it aligns with other somewhat similar programs 

(55, 57). This program aimed to innovatively combine 

the important concepts of social-cognitive theory in the 

realm of research and to appropriately leverage the most 

significant technology of the day, which is artificial 

intelligence. The integration of insights from computer 

science specialists, who have greater knowledge of this 

emerging technology and its underlying structures, 

capabilities, and limitations, enhances the value of the 

content. However, despite its value, this content needs 

to be presented and taught correctly, maintaining the 

prominent role of the researcher and enhancing their 

motivation. This underscores the importance of the 

perspectives of psychology and educational psychology 

specialists, who are more connected to motivation and 

education, thereby highlighting the need for a practical, 

structured, and interdisciplinary program. 

It is important to note that this research faced several 

limitations, including the lengthy and time-consuming 

nature of the Delphi process, which led to decreased 

participation from faculty members as the number of 

rounds increased and fatigue set in. Additionally, the AI 

tools available in the intervention may change over time, 

potentially being replaced by more advanced tools, but 

usually this progress includes all tools to some extent. 

The gender composition of the Delphi participants, 

which was predominantly male, also posed a limitation. 

Furthermore, given that the nature of the Delphi process 

relies on consensus among specialists, the opinions of 

some experts, which were significant but did not align

with others, may have been overlooked. The lack of 

familiarity of some members with certain tools proposed 

by other specialists and their selection of the "Neither 

agree nor disagree" option can also be considered a 

limitation. Another limitation was the reduction in the 

number of specialists in the Delphi rounds, which 

somewhat decreased the stability of responses. However, 

since the minimum required number of specialists was 

maintained, with 10 specialists remaining from each 

field, this was deemed acceptable. Although the overall 

process of conducting research is somewhat common 

across different disciplines, the specific requirements of 

each field should be adapted accordingly. Therefore, the 

use of the program, especially in the fourth session for 

engineering disciplines, should be approached with 

caution. Additionally, the number of specialists in the 

final round was 10 for each field, and it is recommended 

that this research be repeated with a larger number of 

specialists. Moreover, this study only developed an 

intervention, and it is essential to evaluate its 

effectiveness on self-regulation, self-efficacy, and 

research engagement among students. Implementing 

the developed program with doctoral students and 

comparing the results with those of master's students is 

also suggested. Developing an educational program 

based on other significant psychological theories, such 

as self-determination theory, and comparing it with the 

social-cognitive program of this study is another 

recommendation. It is also necessary to ensure that the 

content is updated according to the latest versions of the 

tools for any future implementation of the program. 

Higher education institutions should provide 

educational units for using AI-based tools in research 

for graduate students or arrange practical workshops for 

them. Establishing regulations for ethical compliance 

and precise disclosure of the use of these tools is also 

essential. Conducting structural equation modeling 

studies, particularly case studies or systematic reviews 

regarding the use of AI-based tools in research and 

studies conducted in this area, is another subsequent 

recommendation. 

Conclusion 

This research introduced a validated educational 

program for using artificial intelligence based on social-

cognitive theory, aimed at enhancing self-regulation, 
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self-efficacy, and research engagement among graduate 

students. The program sought to demonstrate the 

framework for the correct and principled use of 

contemporary technologies to graduate students, while 

also contributing to empowering the dimensions of 

Bandura's reciprocal determinism, emphasizing the role 

of the individual and, in general, empowering the 

research capabilities of graduate students. Furthermore, 

given the increasing proliferation of artificial 

intelligence tools with diverse capabilities, another 

important advantage of this study was the identification 

of a limited set of necessary and practical tools—

recommended by leading experts in the field—that assist 

researchers while preventing overload and confusion 

amid the vast array of available options   Implementing 

and comparing the current program across different 

levels of graduate education or developing a program 

based on another psychological theory and comparing it 

with this program will further contribute to the 

knowledge in this field. 
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