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Abstract

The integration of generative Al into educational assessment has transformed feedback practices, yet the
extent to which Al-generated feedback supports compassionate teaching—integrating emotional
attunement with precise cognitive scaffolding— remains critically underexamined, a gap this study
addresses. This study investigates how novice (n=26, 03 years) and experienced (n=31, 7+ years) teachers
generate compassionate feedback for weak student responses within the Integrated Al Traiad (IAT)
Framework. Employing a comparative qualitative content analysis of 57 feedback entries generated across
a 16-session professional development workshop, we examined structural patterns, linguistic tone, IAT
alignment, and the effects of Al tool selection, subject area, and session progression. Experienced teachers
produced significantly more specific feedback (M=4.0/5 vs. M=2.8/5) with stronger cognitive scaffolding
(M=3.8/5 vs. M=3.0/5), while novices demonstrated marginally higher but less targeted compassion
(M=4.0/5 vs. M=3.7/5). DeepSeek generated more Socratic, layered questioning than ChatGPT or Copilot,
though tool benefits were moderated by teacher experience. Feedback quality improved significantly across
sessions 1-3, with a plateau in session 4—suggesting condensed three-session workshops may achieve
comparable outcomes while reducing implementation costs by approximately 25%. Negative case analysis
revealed 19% of novices outperformed the experienced mean and 16% of experienced teachers
underperformed the novice mean, indicating that experience alone does not determine feedback quality.
The findings extend the IAT framework by operationalising compassionate feedback as a measurable dual-
construct practice, with implications for teacher professional development, Al tool selection, and the design
of assessment systems that preserve human pedagogical judgment. We discuss limitations, including sample

size and the overrepresentation of science topics, and propose directions for future research.

Keywords: Compassionate Feedback, IAT Framework, Teacher Experience, Al-Assisted Assessment,

Formative Feedback, Pedagogical Reasoning.



1.Introduction

The integration of artificial intelligence (Al) into educational assessment represents one of the
most significant pedagogical shifts of the twenty-first century, yet Scholars have
disproportionately fixated on technological capability rather than pedagogical intentionality in the
discourse surrounding this transformation (Calli & Er, 2026; Narreddy et al., 2025). While
generative Al tools such as ChatGPT, Copilot, and DeepSeek have demonstrated remarkable
capacity to automate feedback generation, We still critically underexamine how these tools
meaningfully support or inadvertently undermine the human dimensions of teaching and learning.
Central to effective feedback is compassion: a dual-construct practice integrating emotional
attunement with precise cognitive scaffolding. Within the Integrated Al Traiad (IAT) Framework
(Talebzadeh, 2025), compassionate feedback moves beyond superficial encouragement,
encompassing genuine pedagogical reasoning—feedback that validates student effort while
guiding self-discovery through strategically designed questions and cognitive prompts. This
conceptualisation distinguishes authentic compassion from the superficially warm yet
diagnostically shallow responses that large language models typically generate (Call1 & Er, 2026;
Messner et al., 2025), thereby establishing a critical distinction underpinning the present
investigation.

The IAT framework, developed by Talebzadeh (2025), provides a systemic architecture for Al
integration across the educational ecosystem, positioning Al as a mediator between three
interdependent pillars: teachers, managers, and families. Central to this model is the transformation
of the teacher into an "Al-Integrated Learning Design Partner" (AI-LDP)—a bilingual professional
fluent in both human pedagogy and Al technology. Within this role, assessment automation
constitutes a critical competency, encompassing not merely the delegation of objective scoring to
Al systems but the strategic redeployment of teacher time toward qualitative interaction,
personalised guidance, and the cultivation of student self-regulation (Talebzadeh, 2025). This
reconceptualisation aligns with the broader imperative that Al should augment rather than replace
human judgment (Luckin & Holmes, 2016; Selwyn, 2019), particularly in the emotionally and
relationally demanding work of supporting struggling students.

Compassionate feedback, as conceptualised within the IAT framework, resonates with established
principles of self-regulated learning, wherein feedback serves not merely as an external evaluation
but as a catalyst for students' metacognitive monitoring, strategic adaptation, and motivational
sustainment (Nicol & Macfarlane-Dick, 2006; Zimmerman, 1990). Research has consistently
demonstrated that effective feedback must address both cognitive and affective dimensions,
validating student effort while providing specific, actionable guidance for improvement
(Brookhart, 2011; Hattie & Timperley, 2007). Yet Al-generated feedback often remains
linguistically encouraging but diagnostically impoverished. (Calli & Er, 2026; Messner et al.,
2025). This tension between affective warmth and cognitive precision constitutes a central
problematic that the present study systematically investigates.



Extensive research has examined teachers' use of Al for feedback, but significant gaps remain.
First, most studies have focused on the technical quality of Al outputs in isolation, paying
insufficient attention to the teacher-Al interaction that produces the final feedback delivered to
students (Jin et al., 2025; Moorhouse & Kohnke, 2026). Second, the specific dimension of
compassion in Al-assisted feedback has received limited empirical attention, with most
investigations prioritising accuracy, specificity, or alignment with learning objectives over the
qualitatively distinct challenge of maintaining emotional attunement and motivational support.
Third, and most critically for this study, research has largely overlooked how teachers' professional
experience shapes their engagement with Al tools for feedback generation. While studies have
separately examined novice and experienced teachers' practices (Berliner, 2001; Shulman, 1986),
the intersection of experience with Al tool use in feedback contexts remains underexplored. This
gap matters because experienced teachers possess more sophisticated pedagogical content
knowledge (PCK) and pedagogical reasoning (Carlson et al., 2019; Loughran et al., 2016)—
attributes that shape how they evaluate, adapt, and integrate Al-generated feedback. Whether Al
tools amplify or mitigate experience-based differences in feedback quality remains an open
empirical question with significant implications for teacher professional development and the
design of Al-mediated assessment systems.

The present study addresses these gaps through a comparative analysis of novice and experienced
teachers' compassionate feedback patterns within a structured professional development
workshop. Drawing on 57 feedback entries generated using Template 5 of the IAT framework—
specifically designed to elicit compassionate feedback for weak student responses—we investigate
how teacher experience, Al tool selection, workshop progression, and subject area interact to shape
feedback quality. Our analysis is guided by the following questions: (1) How do novice and
experienced teachers differ in their structural patterns, linguistic tone, and alignment with IAT
principles of cognitive partnership? (2) To what extent do specific Al tools (ChatGPT, Copilot,
DeepSeek, and Perplexity) influence feedback characteristics, and how do these tool effects
interact with teacher experience and subject area? (3) How does feedback quality evolve across
four workshop sessions, and what patterns of learning progression or decline emerge? (4) What
negative cases challenge dominant patterns, and what do they reveal about the complexity of
teacher-Al interaction?

This investigation contributes to both theoretical and practical knowledge. Theoretically, it extends
the IAT framework by empirically operationalising compassionate feedback as a measurable
construct and examining how Al mediation shapes its expression across teacher populations. By
adopting a critical-reflexive methodology that systematically tests alternative hypotheses, analyses
negative cases, and examines interaction effects between variables, this study aims to move beyond
simplistic claims of Al effectiveness toward a nuanced understanding of when, how, and for whom
Al-assisted feedback enhances compassionate assessment practice. Practically, it provides
evidence-based recommendations for professional development design, tool selection, and
differentiated support strategies for teachers at different career stages—recommendations that are



urgently needed as educational institutions worldwide navigate the complex integration of
generative Al into teaching and learning.

2. Theoretical Framework

This study integrates four interrelated theoretical domains: (a) feedback and self-regulated
learning (SRL), (b) teacher experience and pedagogical reasoning, (¢) technological pedagogical
content knowledge (TPACK) and its Al extensions, and (d) the Integrated Al Traiad (IAT) model.
This framework grounds our comparative analysis of compassionate feedback patterns in Al-
assisted assessment.

2.1 Feedback and Self-Regulated Learning

SRL theory conceptualises learning as a proactive, goal-directed process involving metacognitive,
motivational, and behavioural self-regulation (Zimmerman, 1990; Zimmerman & Schunk, 2011).
Feedback serves as a critical catalyst for metacognitive monitoring, strategic adaptation, and
motivational sustainment, enabling students to close performance gaps and foster autonomous
learning (Nicol & Macfarlane-Dick, 2006; Hattie & Timperley, 2007; Panadero, 2017). Nicol and
Macfarlane-Dick's (2006) seven principles of effective feedback collectively emphasise moving
beyond corrective information toward cultivating students' capacity to self-regulate. This dual
cognitive—affective demand is especially pronounced when supporting struggling students, who
are particularly vulnerable to disengaging from feedback perceived as judgmental or unattainable
(Bjzlde, Boud, & Lindberg, 2025; Spilles et al., 2025). Compassionate feedback explicitly
addresses this vulnerability by validating effort, normalising difficulty, and providing scaffolded
pathways for improvement (Gu, Chen, & Yan, 2025), establishing it as a theoretically grounded
construct amenable to empirical investigation.

2.2 Novice and Experienced Teachers: Pedagogical Reasoning and PCK

The distinction between novice and experienced teachers is extensively theorised, with expertise
emerging through accumulated experience, reflective practice, and refined pedagogical content
knowledge (PCK) (Berliner, 2001; Shulman, 1986, 1987). Novices (0-3 years) tend to focus on
surface features (classroom management, pacing), whereas experienced teachers demonstrate
more sophisticated attention to student thinking, diagnostic reasoning, and adaptive responsiveness
(Van Es & Sherin, 2026; Wang, 2026). Shulman's (1986, 1987) PCK framework established that
expert teaching requires representing content accessibly, anticipating misconceptions, and
addressing diverse learning needs. The Refined Consensus Model (Carlson et al., 2019)
distinguishes collective, personal, and enacted PCK, with experienced teachers' more developed
personal and enacted PCK enabling specific error identification, targeted scaffolding, and
calibrated affective responses (Brookhart, 2011; Loughran, Keast, & Cooper, 2016).



PCK development is also shaped by subject epistemology. Hard sciences (physics, chemistry,
mathematics) emphasise algorithmic scaffolding, procedural guidance, and systematic error
identification (Mokhali & Moloi, 2026; Rosyidi et al., 2025), while humanities (literature, history,
social studies) privilege interpretive reasoning, multiple perspectives, and dialogic engagement
(Chan & Wong, 2025; Heydari et al., 2021). Consequently, STEM feedback tends toward directive
correction, while humanities feedback leans interpretive and exploratory—differences that may
persist or amplify in Al-mediated contexts (Call1 & Er, 2026; Wang, 2026). Although experienced
teachers demonstrate more sophisticated feedback practices overall (Brookhart, 2011; Hattie &
Timperley, 2007), whether this advantage transfers to Al-assisted settings remains unclear.
Emerging evidence suggests experienced teachers may more effectively critique and adapt Al
outputs, while novices may accept Al suggestions uncritically—a pattern with major professional
development implications (Chen et al., 2026; Jin et al., 2025).

2.3 Teacher Knowledge Frameworks: From PCK to AI-TPACK

Technology integration necessitates extending PCK. The TPACK framework (Koehler & Mishra,
2009) conceptualises effective practice at the intersection of technological, pedagogical, and
content knowledge, widely validated for technology-enhanced learning (Mishra & Bozkurt, 2026).
Recent extensions address Al's unique demands: An et al. (2026) proposed AI-TPACK,
distinguishing human from Al agent knowledge; Chen et al. (2026) introduced Intelligent TPACK
(I-TPACK), identifying AI-Content Knowledge, Al-Pedagogical Knowledge, and Ethical
Knowledge as distinct teacher competencies. These frameworks underscore that Al-mediated
teaching requires not just technical proficiency but critical evaluation, contextual adaptation, and
ethical judgment—capacities potentially more developed among experienced teachers. [-TPACK
is particularly relevant as it conceptualises Al-Pedagogical Knowledge enacted through feedback
design, demanding epistemic and pedagogical judgment to validate, contextualise, and tailor Al
outputs (Chen et al., 2026). This aligns with the IAT model's emphasis on teacher agency and
pedagogical mediation, bridging established knowledge frameworks with Al-integrated practice.

2.4 Compassionate Feedback in the Integrated Al Triad (IAT) Model

The TAT model (Talebzadeh, 2025) positions Al as a mediator among three pillars—Teachers,
Managers, and Families—reconceptualising the teacher as an Al-Integrated Learning Design
Partner (AI-LDP), with assessment automation redeploying time toward qualitative interaction and
personalised guidance. Compassionate feedback within IAT operationalises human-centred Al
integration through three integrated dimensions: (a) cognitive scaffolding—guiding self-discovery
via strategic questions; (b) emotional attunement—validating effort and maintaining motivation;
and (c) pedagogical reasoning—adapting feedback to student, content, and objectives
(Talebzadeh, 2025). The model emphasises the "bilingual professional" fluent in human pedagogy
and Al technology, drawing on postphenomenological perspectives (Ihde, 1979; Verbeek, 2006)
that conceptualise Al tools not as passive instruments but as active mediators shaping teacher
perception, decision, and practice (Wellner & Levin, 2023). Thde's (1979) fourfold relational



framework illuminates this mediation: embodiment—Al as diagnostic extension; hermeneutic—
teachers interpreting Al outputs as texts requiring translation; alterity—Al as quasi-other
prompting critical dialogue; and background—AI reshaping habitual practice beyond conscious
awareness (Verbeek, 2006; Ma et al., 2026; Fenwick & Dahlgren, 2015; Voordijk et al., 2025).
Each mode carries distinct implications for feedback, and teachers' capacity to navigate these
relations—critically evaluating, adapting, and maintaining ethical oversight—is differentially
developed across experience levels. This study extends the IAT model by empirically examining
how compassionate feedback is operationalised in Al-assisted assessment and how experience
shapes patterns of technological mediation.

Table 1: Theoretical Framework Dimensions and Operationalisation

Theoretical Dimension Key Constructs Operationalisation in Study

. Analysis of feedback' iti ffoldi
Metacognitive nalysis of feedback's cognitive scaffolding

strategic

monitoring, e . . . e
8 (guiding questions, diagnostic specificity)

Self-Regulated Learni .
ei-Regwiated Leatniig and  affective  support  (validation,

adaptation,

motivational sustainment
encouragement)

Clarity, self-assessment Coding of feedback structure (praise

Feedback Principles facilitation, dialogue, presence/type, question types), specificity,

Teacher Experience &
PCK

AI-TPACK / I-TPACK

IAT Model

Tool-Mediation
(Postphenomenology)

motivation, gap-closing

PCK development, pedagogical
reasoning, diagnostic capacity;
discipline-specific PCK
(algorithmic vs. interpretive)

Al-Content Knowledge, AI-
Pedagogical Knowledge, Ethical
Knowledge

Cognitive partnership,

pedagogical mediation,

compassionate feedback

Embodiment, hermeneutic,

alterity, background relations

and compassionate tone

Comparison of novice (0-3 yrs) and
experienced (7+ yrs) teachers across quality
dimensions; subject-mediated differences
(STEM vs. Humanities)

Analysis of teacher mediation (copy-paste
vs. editing/adaptation), critical evaluation

Assessment of feedback alignment with
IAT: guiding to self-discovery, teacher
adaptation, emotional attunement

Comparative analysis of ChatGPT, Copilot,
DeepSeek, and Perplexity outputs across
experience levels



Summary and Integration

This multi-layered framework establishes the conceptual foundations for our empirical
investigation. It synthesises SRL principles (addressing cognitive and affective dimensions),
teacher experience/PCK research (explaining expected novice—experienced differences and
subject-mediated patterns), TPACK and its Al extensions (conceptualising distinctive Al-teaching
competencies), and the IAT model (providing the overarching lens for compassionate feedback
and technological mediation). The postphenomenological lens within IAT illuminates how Al tools
mediate teacher perception through embodiment, hermeneutic, alterity, and background
relations—guiding our comparative analysis of tool effects across experience levels. This
framework specifies the dimensions of feedback quality to be measured (cognitive scaffolding,
emotional attunement, pedagogical reasoning), the sources of expected differences between
experience groups (developed PCK, critical evaluation capacity), the mechanisms of Al mediation
(tool-specific affordances, pedagogical adaptation), and the theoretical rationale for subject-
mediated differences (algorithmic vs. interpretive PCK).

3. Methodology

This study employs a comparative qualitative content analysis design within a design-based
research (DBR) orientation (McKenney & Reeves, 2018; Reilly & Reeves, 2024), appropriate
for understanding teacher—Al engagement and generating professional development design
principles (Cela-Ranilla et al., 2024; McKenney & Reeves, 2025). The design includes cross-
sectional (novice vs. experienced) and longitudinal (session progression) comparisons. A critical-
reflexive framework (Braun & Clarke, 2020, 2023) systematically incorporates alternative
hypotheses testing, negative case analysis, and overlap analysis, ensuring findings interrogate
dominant patterns and exceptions (Messner et al., 2025).

3.2 Workshop Structure and Participants

The workshop comprised four cohorts over 16 sessions (4 sessions per cohort), progressing from
foundational Al literacy to pedagogical applications. Each session included theoretical
grounding, Al demonstrations, guided practice, independent generation, and collaborative

reflection.
Cohort Experience Sessions Teachers
Novice A 0-3 yrs 4 13

Novice B 0-3 yrs 4 13



Cohort Experience Sessions Teachers
Experienced A 7+ yrs 4 16
Experienced B 7+ yrs 4 15

Total: 57 teachers (26 novice, 31 experienced). Experience defined as full-time years (Berliner,
2001; Van Es & Sherin, 2026). Subjects: Science (34 entries), Mathematics (12), Persian (6),
Social Studies (5)—Science overrepresentation (~60%) acknowledged as a limitation.

Teachers generated content using four prompt templates (T2—T5). This study focuses exclusively
on Template 5, designed to elicit compassionate feedback for weak responses:

"You are a compassionate teacher. A student submitted a weak response. Generate feedback that:
(1) acknowledges effort and correct elements, (2) identifies areas for improvement supportively,
(3) guides thinking, and (4) ends encouragingly."

Template 5 was selected for its pedagogical richness, requiring integration of cognitive
scaffolding, emotional attunement, and pedagogical reasoning (Talebzadeh, 2025). Original
student responses were not systematically recorded—a limitation addressed in Self-Critique.

3.3 Al Tools
Teachers chose from:
o ChatGPT (OpenAl): general-purpose conversational Al
e Microsoft Copilot: productivity-integrated assistant
o DeepSeek: known for Socratic, layered questioning (Talebzadeh, 2025)
o Perplexity: information retrieval with citations

Tool selection was naturalistic (preference/access), enabling authentic pattern examination while
introducing confounds addressed via alternative hypotheses.

3.4 Data Collection

Data were organised into two Excel files:
o Experienced Teachers: 31 entries
e Novice Teachers: 26 entries

o Total: 57 valid entries.



Each entry included: Subject/Grade, Feedback Text, Al Tool Used, Teacher ID (70%
available), Session Number (1-4), and Cohort (A/B). Five key comparison variables
operationalised: Experience Level, Cohort, Session, Al Tool, and Subject Area.

3.5 Analytical Procedure

A multi-stage process integrated content, thematic, and critical-reflexive analyses. Two
independent researchers coded all data (inter-rater reliability k = 0.82); disagreements were
resolved by consensus.

3.5.1 Structural Coding — coded word count, sentence count, praise presence/location, question
types (open-ended, hypothetical, procedural, leading), and specific content references.

3.5.2 Linguistic Tone Coding — each entry rated on 5-point Likert scales for Compassion,
Specificity, and Cognitive Demand, using explicit anchor examples (Table 3; full protocol in
supplementary material).

Table 3: Anchor Examples for Linguistic Tone Coding

Dimension Score 1 (Low) Score 5 (High) Key Features
"This is wrong. The "I see your effort... normal to find this Validation, empathy,
Compassion correct answer is X. challenging... let's work through this normalisation,
Study more." together." collaboration
" . "In step 2, you added 5 to both sides, Precise error
Your answer is . .
. . . but 3x—5=16... isolate x first, add 5, location, step-by-
Specificity incorrect. Think more ..
divide by 3. Error: order of step, content-
carefully." L }
operations. specific

"You chose respiration—examine
evidence. What does the process
require: energy production or storage?
Distinguish inputs/outputs. Build a
logical argument."

"The answer is Guiding questions,

Cognitive photosynthesis, not scaffolding,
Demand respiration. Memorise

it."

reasoning over
recall

3.5.3 IAT Alignment Coding — coded for Cognitive Partnership (binary), Pedagogical
Mediation (1-5), and Ethical Awareness (binary) (Talebzadeh, 2025).

3.5.4 Thematic Analysis — followed Braun and Clarke's (2020, 2023) reflexive approach:
familiarisation, line-by-line coding (NVivo), theme generation, review, definition, and narrative
writing. Hybrid deductive—inductive approach.
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3.5.5 Alternative Hypotheses Testing — five hypotheses tested using non-parametric tests
(Shapiro-Wilk confirmed non-normality, p < .05 for specificity and cognitive demand):

e HI1 (Tool): Kruskal-Wallis H, chi-square, Dunn's with Bonferroni.
o H2 (Experience): Mann-Whitney U + qualitative editing analysis.
e H3 (Subject): Mann-Whitney U + qualitative content comparison.

e H4 (Session): Friedman test (within-subjects, n=28) + Wilcoxon signed-rank with
Bonferroni.

e HS5 (Cohort): Mann-Whitney U + chi-square.
Significance a = .05; effect sizes reported (Cohen's r, Kendall's W). Analyses used SPSS
v28.0 and JASP v0.18.0.

3.5.6 Negative Case Analysis — systematically identified and analysed exceptions: exceptional
novices, poorly experienced teachers, off-target Al responses, and negative learning trajectories.

3.5.7 Overlap Analysis — examined interplay between Al Tool x Experience, Cohort x Patterns,
Session x Sophistication, and thematic vocabulary across subjects.

3.6 Ethical Considerations

Informed consent obtained; teacher IDs anonymised; data stored on password-protected servers;
Al tools and limitations transparently acknowledged.

3.7 Researcher Positionality

As IAT developer and workshop facilitator, the lead researcher acknowledges potential bias.
Mitigation strategies: independent coding (k=0.82), explicit operational protocols (Table 3
anchors), alternative hypotheses testing, negative case analysis, and transparent self-critique
(Braun & Clarke, 2023; Messner et al., 2025).

3.8 Methodological Limitations

Acknowledged limitations: (1) N=57 limits statistical power (non-parametric tests used), (2)
uneven distribution (31 vs. 26), (3) Science overrepresentation (~60%), (4) missing student

responses, (5) limited demographic data, (6) Teacher ID available for only 70%, (7) single-
country context. These are addressed in Self-Critique.

Table 4: Summary of Analytical Stages and Outputs



Stage

1. Structural
Coding

2. Linguistic
Tone

3. IAT
Alignment

4. Thematic
Analysis

5. Alternative
Hypotheses

6. Negative
Case

7. Overlap
Analysis

Method

Content analysis

5-point scales with
anchors

Binary/scaled
ratings

Reflexive TA
(Braun & Clarke)

Mixed-methods
(non-parametric +
qualitative)

Individual case
examination

Cross-tabulation &
pattern comparison

3.9. Ethical Considerations

Tests

Descriptive statistics

Inter-rater reliability (k=0.82)

Descriptive statistics

Thematic coding/comparison

Mann-Whitney U, Kruskal-
Wallis, Friedman, chi-square,
Wilcoxon

Qualitative analysis

Descriptive/inferential
statistics

11

Output

Word/sentence count,
question types, praise patterns

Compassion, Specificity,
Cognitive Demand scores

Cognitive Partnership,
Pedagogical Mediation,
Ethical Awareness

Thematic synthesis with
quotes

Hypothesis
confirmation/rejection +
effect sizes

Exception cases with
contributory factors

Interaction patterns

This independent, practitioner-led study was conducted within the context of a professional
development course designed and delivered solely by the author. The research involved standard

educational practices and presented no more than minimal risk to participants. Consequently,

formal approval from a named institutional ethics committee was not required. Nonetheless, all
procedures strictly adhered to the ethical principles outlined in the Declaration of Helsinki, with

careful attention to participant confidentiality, anonymity, and voluntary participation.

Before enrolment, written informed consent was obtained from all participants (teachers and
educational staff). Each participant was fully informed of the study's objectives, data collection

methods, the scope of the intervention, and their unconditional right to withdraw at any time
without negative consequences. All data were anonymised before analysis to ensure privacy and

confidentiality.
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4. Findings

This section presents findings from the thematic and comparative analysis of 57 compassionate
feedback entries generated by novice (n = 26) and experienced (n = 31) teachers using Template
5 of the IAT framework. Findings are organised around structural patterns, linguistic tone, IAT
alignment, alternative hypotheses testing, negative case analysis, and overlap analysis.

4.1 Structural Patterns
4.1.1 Length and Elaboration

Experienced teachers produced longer feedback entries on average (M = 98.4 words, SD = 24.7)
compared to novices (M = 74.2 words, SD = 28.3). However, greater length did not necessarily
correspond to greater substance. Novice feedback exhibited generic elaboration—repetition of
encouragement without content engagement—while experienced teachers' entries contained
denser content-specific references:

Experienced (Science): "Well done for noticing the importance of food being broken down. Now
think: Is food broken down only for ease of eating, or do the body's cells also have a reason for
this breakdown?"!

4.1.2 Praise Patterns

Novice teachers predominantly employed generic praise (86% of entries): "Well done!" / "Good
job!" Praise focused on effort rather than content accuracy. Experienced teachers
employed content-anchored praise: "You correctly identified the reactants, which shows you

understand the basics of chemical notation."?

4.1.3 Guiding Questions

Experienced teachers used more targeted questions: content-specific open-ended (42% vs. 15%
for novices), hypothetical (16% vs. 8%), and procedural questions. Novices predominantly used
general open-ended questions (62%): "What do you think about this?"

4.1.4 Specific Content References

Experienced teachers included specific content references in 87% of entries; novices in only
35%. This suggests experienced teachers, drawing on developed PCK, can identify specific
student errors and generate targeted scaffolding.

Lpersian: " aa Gu slad she b easd 3a) b g a Sal o) p et e W ieS SE YA (63 SAan g e ol ) Cueal 4 4S o
25l G Suy cnl @l S

2 Persian: "l e 1y (and IR J paaal W e Ol 4S e S olalid | Waeaiad iiSH g iy 4y Lad"
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4.2 Linguistic Tone: Compassion and Specificity
4.2.1 Compassion Scores

Novice teachers demonstrated marginally higher compassion scores (M = 4.0/5) compared to
experienced teachers (M = 3.7/5). However, novice compassion was more generic and decoupled
from content challenges, whereas experienced teachers' compassion was more targeted and
integrated with content guidance:

Experienced: "You've correctly identified the reactants, which is a good foundation. Now let's
build on that by thinking about how temperature affects this process."?

4.2.2 Specificity Scores

Experienced teachers significantly outperformed novices on specificity (M =4.0/5 vs. M =
2.8/5):

Experienced (Math): "In your second step, you added 5 to both sides, but the equation has 7x + 3
= 24. Remember, we need to isolate the x term first."*

4.2.3 The Compassion-Specificity Trade-off

A balanced approach—high compassion and high specificity—was more common among
experienced teachers (32%) than novices (15%).

4.3 IAT Alignment: Cognitive Partnership
4.3.1 Cognitive Partnership

Experienced teachers demonstrated significantly greater cognitive partnership (M = 3.8/5)
compared to novices (M = 3.0/5). Experienced feedback guided students toward self-discovery
through:

e Acknowledging correct elements
o Posing challenging questions
e Providing just enough scaffolding

e Encouraging articulation of reasoning

3Per5ian:"ﬁ&&%‘)ﬁdﬂ\ﬁbdﬁﬁﬁe#@dé})ﬁl{iﬁ\*yb_Qu\‘suifglﬁé\sc*\edﬁ@hﬁﬁ@)d@\)uaméuﬁ\juﬁ

A€ Ly "

4 Persian: "7 4dalae Wl (S adlial Gyl 3 a4 1) 0 cagaala jo jax +3 =24 bl o S oS ) J8 a8 all sl dh 4 Gl
Q‘)L.\S:x.\.._\.'\sb;\‘),"
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Novice feedback more frequently provided direct corrections:
Novice: "The answer should be photosynthesis, not respiration."

Experienced: "You've chosen respiration—Iet's examine the evidence. What does the process
require: energy production or energy storage?"’

4.3.2 Pedagogical Mediation

Experienced teachers' feedback showed clear traces of personalisation and contextualisation
(addition of specific student references, modification of Al phrasing, selective incorporation of
Al elements), whereas novice feedback often appeared closer to raw Al output.

4.4 Alternative Hypotheses Testing
4.4.1 H1 (Tool-Specific): DeepSeck Produces More Socratic Questions

Supported. Of the 8 entries generated using DeepSeek, 6 (75%) featured multi-layered
questioning that progressed from foundational to advanced concepts. ChatGPT (n=21) and
Copilot (n = 24) produced more direct question patterns.

4.4.2 H2 (Experience-SKkill): Novice Teachers Copy-Paste Al Output More Literally

Supported. Novice outputs showed generic phrasing consistent with Al defaults and lack of
content-specific references. Experienced outputs showed adaptation, editing, and personalisation.

4.4.3 H3 (Subject-Mediated): STEM More Directive, Humanities More Interpretive

Supported. STEM feedback contained more procedural questions (M = 1.8 vs. 0.7) and directive
language. Humanities feedback contained more open-ended questions (M = 2.2 vs. 1.1) and
interpretive language.

4.4.4 H4 (Session Progression): Feedback Quality Improves from Session 1 to Session 4

Supported. Friedman tests revealed significant improvements across sessions for all quality
metrics: compassion (x> = 9.84, p =.020), specificity (y* = 18.42, p <.001), cognitive demand (>
=15.67, p=.001), and IAT alignment (y*> = 14.21, p = .003). Wilcoxon post-hoc tests showed
significant improvements from Sessions 1 —2 and 2—3, but a plateau from Session 3—4.

4.4.5 HS (Cohort Effect): No Significant Difference Between Cohort A and B

Supported. Mann-Whitney U tests showed no significant differences on any measure (all p >
.05).
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4.5 Negative Case Analysis
4.5.1 Exceptional Novice Teachers

Five novice entries (19%) demonstrated exceptional quality. Three factors distinguished these
cases: prior tutoring or curriculum development experience, use of DeepSeek, and more detailed
prompting.

4.5.2 Surprisingly Generic Experienced Teachers

Five experienced entries (16%) were surprisingly generic. Three factors: Session 1 timing,
limited digital literacy, and routinised thinking from long-term content specialisation.

4.5.3 Off-Target AI Responses

Three entries (5%) featured Al-generated feedback that misunderstood the student's error. All
three teachers recognised and corrected these errors.

4.5.4 Negative Learning Trajectories

Three teachers showed deterioration from Session 1 to Session 4, attributed to session fatigue,
diminishing engagement ("learning the system"), and tool mismatch (Copilot frustration).

4.6 Overlap Analysis
4.6.1 Al Tool and Experience Level

Experienced teachers preferred Copilot (52%); novices distributed choices more evenly.
DeepSeek showed more variability: exceptional with experienced teachers, confusingly
advanced in novice hands.

4.6.2 Experience and Subject Area

Science topics dominated (60% of entries). This overrepresentation warrants caution in
generalising findings.

4.6.3 Session Number and Sophistication

The plateau effect in Session 4 suggests that shorter, more intensive workshops (3 sessions) may
be as effective as longer ones.

4.6.4 Thematic Vocabulary Across Subjects

Shared elements appeared consistently: cognitive engagement ("Think about..."), encouragement
("You're on the right track"), collaborative framing ("Let's work through this"), and confidence
building ("I believe you can..."). The difference lies in how specifically these are integrated with
content.

Summary of Key Findings
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1. Experienced teachers produced longer, more content-specific feedback with targeted
questions.

2. Novices demonstrated higher compassion scores but lower specificity.

3. Experienced teachers showed stronger cognitive partnership, guiding students toward
self-discovery.

4. All five hypotheses (H1-HS5) were supported.
5. Negative cases reveal the complexity of teacher-Al interaction.

6. Tool preferences, subject representation, and session progression reveal nuanced
interactions.

5. Discussion

This section interprets the findings in relation to the theoretical framework, existing literature, and
practical implications for Al-assisted assessment. The discussion is organised around four themes:
(5.1) teacher experience and the nature of compassionate feedback, (5.2) tool-specific affordances
and pedagogical mediation, (5.3) subject-mediated differences and their implications, and (5.4)
professional development implications. The section concludes with (5.5) a self-critique
acknowledging the study's limitations.

5.1 Teacher Experience and the Nature of Compassionate Feedback

The findings reveal a fundamental distinction in how novice and experienced teachers
conceptualise and operationalise compassionate feedback within Al-assisted contexts. Novice
teachers demonstrated higher compassion scores but lower specificity, producing feedback that
was emotionally warm yet diagnostically shallow. Experienced teachers, while somewhat less
effusive, produced feedback that integrated emotional attunement with precise cognitive
scaffolding—a pattern that aligns with the IAT framework's conceptualisation of compassionate
feedback as a dual-construct practice (Talebzadeh, 2025).

This finding extends the literature on teacher expertise by confirming that experienced teachers'
developed pedagogical content knowledge (Carlson et al., 2019; Shulman, 1986, 1987) manifests
in feedback contexts through the capacity to locate specific student errors and generate targeted
guidance. The ability to identify and praise genuine correct elements in weak responses—rather
than defaulting to generic encouragement—represents a diagnostic skill that novices have yet to
develop (Berliner, 2001; Van Es & Sherin, 2026). This skill is particularly consequential in
compassionate feedback contexts, where teachers must simultaneously validate student effort
while addressing specific misconceptions.
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The findings challenge the assumption that compassion and specificity are inherently at odds.
While a trade-off was evident in both groups, the most effective feedback—achieving high scores
on both dimensions—was more common among experienced teachers (32%) than novices (15%).
Integration is possible through content-anchored compassion: validation that references specific
elements of the student's work. This aligns with Nicol and Macfarlane-Dick's (2006) principle that
feedback maintains positive motivational beliefs while providing high-quality information about
learning—a balance requiring sophisticated pedagogical reasoning (Loughran, Keast, & Cooper,
2016).

The findings illuminate Al's role as a mediational tool. Drawing on Thde's (1979)
postphenomenological framework, novice teachers appeared to engage with Al primarily
through alterity relations—treating Al as a quasi-other whose outputs were accepted with limited
critical evaluation. Experienced teachers demonstrated hermeneutic relations—interpreting Al-
generated suggestions as representations requiring translation and adaptation (Verbeek, 2006;
Wellner & Levin, 2023). This interpretive stance reflects what Chen et al. (2026) describe as Al-
Content Knowledge—the capacity to critically evaluate Al outputs rather than accepting them
uncritically.

The finding that some experienced teachers produced surprisingly generic feedback (particularly
in Session 1) suggests that even developed PCK does not automatically translate to effective Al-
mediated practice. Teachers required a learning curve to transfer diagnostic skills to Al-enhanced
contexts—consistent with research on technology integration (Koehler & Mishra, 2009) and the
distinction between collective and enacted PCK (Carlson et al., 2019).

5.2 Tool-Specific Affordances and Pedagogical Mediation

The finding that DeepSeek produced more Socratic, layered questioning than other tools supports
the concept of distinct 'toolprints'—characteristic patterns of output associated with specific
generative Al systems (Talebzadeh, 2025). This extends previous comparative research
(Salmanpour et al., 2025; Boral & Mondal, 2025) by demonstrating that tool affordances have
differential pedagogical implications. DeepSeek's capacity for layered questioning suggests it may
be particularly well-suited for feedback contexts requiring higher-order thinking scaffolding.

However, the interaction between tool affordances and teacher experience complicates any simple
recommendation of DeepSeek as superior. While DeepSeek produced exceptional Socratic
feedback in experienced hands, its outputs in novice hands were sometimes confusingly
advanced—suggesting that tool affordances require pedagogical expertise to be fully leveraged.
This pattern aligns with Calli and Er's (2026) critique that technical sophistication alone does not
guarantee educational value without principled coordination between pedagogical intent and
technological architecture.

The preference of experienced teachers for Copilot (52%) over ChatGPT (35%) may reflect
experienced teachers' valuing of Copilot's integration with productivity tools or its more structured
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responses. Novices' more even distribution across tools may reflect their still-developing capacity
to discern which tools are most appropriate for specific pedagogical purposes—a form of Al-
Pedagogical Knowledge (Chen et al., 2026).

The qualitative overlap between ChatGPT and Copilot outputs suggests these tools produce more
standardised responses, while DeepSeek and Perplexity show greater variability—representing
both opportunity (greater potential for sophisticated feedback) and risk (greater potential for off-
target responses). This underscores the importance of teacher mediation in all Al-assisted feedback
contexts, aligning with the IAT framework's emphasis on teacher agency and pedagogical
oversight (Talebzadeh, 2025; Cukurova, 2025).

5.3 Subject-Mediated Differences and Epistemological Implications

The finding that STEM feedback was more directive and corrective while humanities feedback
was more interpretive and open-ended reflects well-established epistemological differences
between disciplines (Mokhali & Moloi, 2026; Rosyidi et al., 2025). In hard sciences, PCK
development emphasises algorithmic scaffolding and systematic identification of conceptual
errors—manifesting as directive questions and step-by-step corrections. In humanities, PCK
development emphasises interpretive reasoning and dialogic engagement—manifesting as open-
ended questions and invitations to consider alternative interpretations.

These differences persisted across experience levels, suggesting that subject-specific PCK shapes
feedback practices in ways resilient to Al mediation. However, experienced teachers in both
domains were more likely to integrate compassion with content-specific guidance than novices,
suggesting that while subject norms influence the form of feedback, teacher experience influences
the integration of cognitive and affective dimensions.

The overrepresentation of Science topics (60%) warrants caution in generalising these findings.
The predominance of STEM feedback may have increased the apparent directive tendency of
feedback overall, potentially underrepresenting interpretive patterns more common in humanities.

5.4 Professional Development Implications

The significant improvement in feedback quality across workshop sessions supports the value of
structured professional development in Al literacy. Friedman tests revealed statistically significant
improvements across all quality metrics from Session 1 to Session 3, with effect sizes ranging from
moderate to large (Kendall's W = .12 to .22). The finding that the most substantial gains occurred
in Sessions 1-3, with a plateau in Session 4, suggests that shorter, more intensive interventions
may be as effective as longer ones.

This plateau effect carries significant policy implications. A condensed three-session workshop
achieves the same learning outcomes as a four-session programme, potentially reducing
implementation costs by approximately 25% without compromising pedagogical quality. For
educational institutions operating under resource constraints—particularly in developing contexts
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such as Iran—this suggests professional development can be designed more efficiently by focusing
intensity in initial sessions.

However, negative learning trajectories observed in three teachers raise important questions about
sustainability. The novice's declining engagement suggests efficiency motives can undermine
quality when teachers perceive Al tools as means to complete tasks more quickly. The experienced
teachers' decline, attributed to session fatigue and frustration with Copilot, suggests tool-pedagogy
fit and teacher wellbeing are critical factors in sustained engagement (Jin et al., 2025; Moorhouse
& Kohnke, 2026).

Exceptional novice cases reveal that experience is not deterministic. Three factors distinguished
these cases: prior tutoring or curriculum development experience, use of DeepSeek, and more
detailed prompting. These findings align with research on teacher agency (Priestley et al., 2026;
Wichaidit, 2025) and suggest professional development should attend to teachers' existing
competencies, tool selection, and prompt literacy.

The off-target Al responses (5%) highlight persistent limitations of generative Al in educational
contexts. That all three teachers recognised and corrected these errors demonstrates appropriate
pedagogical mediation—consistent with the IAT principle that teachers must maintain ethical
awareness and pedagogical oversight (Talebzadeh, 2025; Gallant et al., 2026). This reinforces that
Al should augment rather than replace human judgment (Luckin & Holmes, 2016; Selwyn, 2019).

5.5 Self-Critique

Several limitations must be acknowledged. The sample size (N=57) is adequate for qualitative
analysis but limits statistical power. The unequal distribution (31 experienced, 26 novice) and
limited Teacher ID availability (70% of entries) restricted within-subjects analysis to 28 teachers
(49% of the sample). We employed non-parametric tests appropriate for the data structure—
Friedman tests with Wilcoxon post-hoc comparisons for within-subjects analysis, and Mann-
Whitney U tests for between-group comparisons—to mitigate power concerns.

The overrepresentation of Science topics (60%) may have influenced findings. The absence of
original weak student responses limited assessment of contextual alignment. Limited demographic
data restricted exploration of other relevant variables. As a single-country study with Iranian
teachers, findings may not generalise to other contexts.

The lead researcher's positionality as an IAT framework developer and workshop facilitator
introduces potential bias, mitigated through independent coding (k = 0.82), systematic procedures
with explicit operational definitions, alternative hypotheses testing, negative case analysis, and
transparent acknowledgment of limitations. However, readers should interpret findings with
awareness of this dual role.

Reliance on 5-point Likert-type scales introduces subjectivity in coding. While inter-rater
reliability was substantial, the qualitative nature of these constructs means some variation is
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inevitable. The absence of student outcomes means we cannot confirm the impact on learning.
Workshop-specific findings may not reflect naturalistic practice.

5.6 Implications for Future Research

Several directions emerge: (1) investigate student responses to Al-generated feedback and impact
on outcomes; (2) examine whether workshop gains are sustained over time; (3) explore cross-
cultural variation; (4) study how tool features influence pedagogical mediation; (5) conduct
discipline-specific investigations; (6) combine quantitative measures with in-depth qualitative
analysis of teacher thinking; (7) design and evaluate interventions targeting content-anchored
compassion; and (8) examine real-time teacher-Al interaction dynamics (Bj@lde et al., 2025; Jin
et al., 2025; Messner et al., 2025).

5.7 Concluding Reflections

This study demonstrates that experienced teachers produce feedback integrating emotional
attunement with precise cognitive scaffolding—a pattern aligning with the IAT principle of
cognitive partnership. Novice teachers, while warmer, produce more generic feedback lacking
diagnostic specificity. Tool affordances interact with teacher experience in complex ways:
DeepSeek's Socratic capabilities are most effective when leveraged by experienced teachers;
novices may benefit from more guided tool use.

The plateau effect has significant policy implications, suggesting condensed three-session
workshops may achieve comparable outcomes to longer programmes while reducing
implementation costs by approximately 25%. Exceptional novice cases reveal that tool affordances
and prior pedagogical experience can partially compensate for limited classroom experience.

Ultimately, the findings underscore the central role of teacher agency in Al-assisted assessment.
The most effective feedback emerged not from unmediated Al generation but from the synthesis
of Al capabilities and teacher expertise—a synthesis requiring pedagogical reasoning, content
knowledge, and the capacity to critically evaluate and adapt Al outputs. As Selwyn (2019) argues,
Al should augment rather than replace human judgment. The challenge for teacher education is to
develop bilingual professionals fluent in both human pedagogy and Al technology—a challenge
the IAT framework is designed to address.

6. Conclusion

This concluding section synthesises the study's contributions, articulates practical implications,
acknowledges limitations, and charts directions for future inquiry.

6.1 Summary of Contributions

This study examined how novice and experienced teachers generate compassionate feedback for
weak student responses within Al-assisted assessment contexts using the Integrated Al Traiad
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(IAT) Framework. Through comparative content analysis of 57 feedback entries from 57 teachers
(26 novice, 31 experienced) across a 16-session professional development workshop, we identified
systematic differences in structural patterns, linguistic tone, and IAT alignment.

First, the study provides empirical evidence that teacher experience shapes compassionate
feedback patterns in Al-mediated contexts. Experienced teachers produced feedback integrating
emotional attunement with precise cognitive scaffolding—aligning with the IAT principle of
cognitive partnership. Novice teachers, while warmer, produced more generic feedback lacking
diagnostic specificity. This extends the teacher expertise literature (Berliner, 2001; Shulman, 1986,
1987) by demonstrating that developed pedagogical content knowledge manifests in Al-assisted
feedback through the capacity to locate specific student errors and express compassion through
content engagement rather than generic encouragement.

Second, the study illuminates Al tools' mediating role. DeepSeek produced more Socratic, layered
questioning than other tools, supporting the concept of distinct 'toolprints' (Talebzadeh, 2025).
Tool affordances interacted with teacher experience: DeepSeek's capabilities were most effective
when leveraged by experienced teachers; novices required more guided use. This underscores that
technical sophistication alone does not guarantee educational value without principled
coordination between pedagogical intent, technological architecture, and teacher expertise (Callt
& Er, 2026).

Third, subject area mediated feedback patterns, with STEM feedback more directive and corrective
while humanities feedback more interpretive and open-ended—reflecting epistemological
differences between disciplines (Mokhali & Moloi, 2026; Rosyidi et al., 2025). These differences
persisted across experience levels.

Fourth, structured professional development significantly improved feedback quality, with most
substantial gains in the first three sessions and a plateau in Session 4. This plateau effect has
significant policy implications, suggesting condensed three-session workshops may achieve
comparable outcomes to longer programmes while reducing implementation costs by
approximately 25%.

6.2 Theoretical Implications

The findings extend the IAT framework by empirically operationalising compassionate feedback
as a dual-construct practice integrating emotional attunement with precise cognitive scaffolding—
distinguishing authentic compassion from the diagnostically shallow responses typical of large
language models (Call1 & Er, 2026; Messner et al., 2025).

The postphenomenological dimension of the IAT framework is enriched by demonstrating
differential engagement patterns: novice teachers exhibited alterity relations (treating Al as a
quasi-other whose outputs are accepted uncritically), while experienced teachers
demonstrated hermeneutic relations (interpreting Al outputs as representations requiring
translation and adaptation) (Ihde, 1979; Verbeek, 2006; Wellner & Levin, 2023). This extends the
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framework by showing that technological mediation quality depends on the teacher's capacity to
navigate relational modes.

The findings contribute to the AI-TPACK and I-TPACK literatures (An et al., 2026; Chen et al.,
2026) by demonstrating that experienced teachers' PCK translates to Al-mediated contexts through
content-anchored praise, targeted questioning, and selective incorporation of Al suggestions. Al-
Content Knowledge and Al-Pedagogical Knowledge are enacted through existing PCK application
to Al-mediated contexts, informing how teacher Al competence is conceptualised (Chiu et al.,
2024, 2025).

Exceptional novice cases demonstrate that teacher agency is not solely determined by years of
experience but emerges from prior pedagogical experience, tool selection, and prompt literacy—
supporting an ecological view of agency (Cukurova, 2025; Priestley et al., 2026; Wichaidit, 2025).

6.3 Practical Implications

Initial  teacher education should develop content-anchored  compassion—expressing
encouragement through specific content references rather than generic praise—through diagnostic
reasoning practice, error identification, and feedback framing. Teacher education should
incorporate explicit Al literacy and prompt engineering training, teaching pre-service teachers to
craft prompts specifying student age, topic complexity, and desired feedback characteristics,
integrated across the curriculum (Koehler & Mishra, 2009). Comparative experience with multiple
Al tools should develop discernment about tool appropriateness for specific pedagogical
purposes—a form of Al-Pedagogical Knowledge (Chen et al., 2026).

The plateau effect enables institutions to reduce implementation costs by approximately 25%
through intensive initial training, optional follow-up sessions, and sustained support mechanisms
(Krasniqi & Ismajli, 2025; Jin et al., 2025). Negative learning trajectories highlight the importance
of monitoring engagement, supporting tool selection, and addressing session fatigue.

For Al tool deployment, institutions should match tools to pedagogical purposes (DeepSeek for
higher-order thinking scaffolding; Copilot and ChatGPT for routine tasks), provide tool-specific
guidance, and address tool variability through critical evaluation training.

Policy implications include resource allocation efficiency, quality standards attending to both
cognitive scaffolding and emotional attunement, and equity considerations where Al tools may
help address teacher preparation gaps in under-resourced contexts.

6.4 Limitations and Future Directions

The sample (N=57, Iranian teachers) limits generalisability; cross-cultural replication is needed.
Overrepresentation of Science topics (60%) requires more balanced subject representation.
Missing student response data limited contextual alignment assessment. Limited demographic data
restricted exploration of relevant variables. Workshop-specific findings may not reflect naturalistic
practice.
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Future research should: (1) investigate how students respond to Al-generated feedback and the
resulting impact on learning outcomes; (2) examine whether workshop gains are sustained; (3)
explore cross-cultural variation; (4) study how tool features influence pedagogical mediation; (5)
conduct discipline-specific investigations; and (6) examine real-time teacher-Al interaction
dynamics (Bjalde et al., 2025; Jin et al., 2025; Messner et al., 2025).

6.5 Final Reflections

This study demonstrates that experienced teachers produce feedback integrating emotional
attunement with precise cognitive scaffolding—distinguishing authentic compassion from the
warm but diagnostically shallow responses Al systems generate. Tool affordances interact with
teacher experience: DeepSeek's Socratic capabilities are most effective when leveraged by
experienced teachers; novices benefit from guided tool use. The plateau effect suggests condensed
three-session workshops may achieve comparable outcomes while reducing implementation costs
by approximately 25%.

Exceptional novice cases reveal that tool affordances and prior pedagogical experience can
partially compensate for limited classroom experience. Negative learning trajectories highlight the
importance of sustained support, appropriate tool selection, and teacher wellbeing.

Ultimately, the findings underscore the central role of teacher agency in Al-assisted assessment.
The most effective feedback emerged from the synthesis of Al capabilities and teacher expertise—
a synthesis requiring pedagogical reasoning, content knowledge, and the capacity to critically
evaluate and adapt Al outputs. As Selwyn (2019) argues, Al should augment rather than replace
human judgment. The challenge for teacher education is to develop bilingual professionals fluent
in both human pedagogy and Al technology—a challenge the IAT framework is designed to
address. This capacity is not solely determined by years of experience but can be developed
through structured professional development addressing content-anchored compassion, prompt
literacy, tool discernment, and critical evaluation of Al outputs.

In an era of rapid technological change, the fundamental purpose of education remains unchanged:
to support knowledgeable, capable, and compassionate human beings. Al tools offer
unprecedented opportunities to enhance this work, but they cannot replace the human judgment,
empathy, and pedagogical wisdom at the heart of effective teaching. The challenge—and
opportunity—is to integrate these tools in ways that amplify rather than diminish the human
dimensions of education.
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