
International Journal of Evaluation and Research in Education (IJERE) 

Vol. 15, No. 3, June 2026, pp. 2305~2312 

ISSN: 2252-8822, DOI: 10.11591/ijere.v15i3.38476      2305  

 

Journal homepage: http://ijere.iaescore.com 

Expert-derived indicators for evaluating design thinking 

prototypes in teacher education 
 

 

Mary Cris J. Go, Jovelyn G. Delosa, Christine C. Royo 
Institute for Teacher Education, Northern Bukidnon State College, Manolo Fortich, Philippines 

 

 

Article Info  ABSTRACT 

Article history: 

Received Jan 1, 2026 

Revised Mar 12, 2026 

Accepted May 14, 2026 

 

 Evaluating design thinking prototypes in teacher education remains 

challenging due to the absence of standardized and theory-aligned evaluation 

criteria. Existing assessment practices are often inconsistent and 

insufficiently aligned with the process-oriented nature of design thinking–

based research. This study aimed to develop expert-derived indicators to 

inform the construction of a prototype evaluation instrument for teacher 

education research. Using a qualitative instrument development approach,  

a focus group discussion (FGD) was conducted with research advisors and 

panel members experienced in evaluating undergraduate and graduate 

research outputs. Data were analyzed using Braun and Clarke’s reflexive 

thematic analysis, resulting in six evaluation domains: problem alignment 

and functional relevance, novelty and intellectual property integrity, 

standardization of evaluation practices, alignment with design thinking 

processes, feasibility and sustainability, and demonstration of research and 

professional competencies. These domains were operationalized into a pool 

of observable indicators representing key dimensions of prototype quality. 

The resulting domains provide initial content validity evidence for the 

development of a standardized prototype evaluation instrument, supporting 

subsequent content validation and psychometric testing. The findings offer 

an expert-informed evaluation framework that contributes to more rigorous, 

transparent, and consistent assessment of design thinking prototypes in 

teacher education and higher education research. 
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1. INTRODUCTION 

The increasing integration of design thinking within teacher education has reshaped how research 

problems are conceptualized and addressed, particularly through the development of prototypes as tangible 

and context-responsive research outputs. Design thinking emphasizes human-centered problem identification, 

iterative ideation, prototyping, and testing, making it well aligned with educational contexts that seek 

practical solutions to authentic instructional and institutional challenges [1], [2]. As higher education 

institutions increasingly require research students to generate design-oriented outputs rather than purely 

theoretical studies, the need for systematic and defensible evaluation of such prototypes has become an 

important concern within educational evaluation and assessment practices. 

Despite its growing adoption, the evaluation of design thinking prototypes in teacher education 

remains methodologically underdeveloped. Existing assessment practices are frequently inconsistent, reliant 

on individual evaluators’ interpretations, and often adapted from tools originally designed for traditional 

research outputs. Educational assessment scholarship emphasizes the necessity of clear, transparent, and 
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standardized criteria to ensure fairness, validity, and reliability in evaluating student work [3], [4]. However, 

when design-oriented outputs are assessed using ad hoc or outcome-oriented measures that do not reflect 

their iterative and process-based nature, risks to construct validity and reliability increase. Despite the 

increasing use of design thinking in teacher education, no empirically grounded and expert-derived 

evaluation framework currently exists for assessing design thinking prototypes as research outputs. 

The literature further indicates conceptual ambiguity in distinguishing design thinking prototypes 

from outputs generated through basic research or action research frameworks, particularly in higher 

education settings. While action research emphasizes implementation and measurable impact, design 

thinking prioritizes solution generation and iterative refinement prior to large-scale testing [5], [6]. When 

evaluation frameworks fail to account for these theoretical distinctions, design thinking outputs may be 

assessed using inappropriate effectiveness metrics, thereby undermining both pedagogical intent and 

evaluation accuracy. Recent studies highlight the importance of aligning assessment criteria with the 

theoretical foundations and processes underlying the research approach in order to produce meaningful and 

defensible evaluation outcomes [7], [8]. 

Although several studies have explored innovation assessment, rubric design, and competency-

based evaluation in education, existing instruments primarily focus on traditional research quality indicators 

or emphasize implementation outcomes. These approaches often fail to capture critical dimensions of design 

thinking–based outputs, including process fidelity, originality safeguards, feasibility considerations, and the 

demonstration of research and professional competencies. This limitation underscores the need for a domain-

specific evaluation framework grounded in expert consensus and aligned with the distinctive characteristics 

of design thinking–based inquiry [9], [10]. To address this gap, this study seeks to answer the following 

research question: what expert-derived evaluation domains and indicators are necessary for assessing design 

thinking prototypes in teacher education? 

Using a qualitative instrument development approach, the study analyzes focus group discussion 

(FGD) data from research advisors and panel members through Braun and Clarke’s reflexive thematic 

analysis [11]. The study contributes by systematically translating expert judgment into structured evaluation 

domains and observable indicators, thereby providing an empirically grounded foundation for a standardized 

prototype evaluation framework. By strengthening alignment between evaluation practices and the iterative, 

problem-driven nature of design thinking, this research advances methodological rigor, transparency, and 

consistency in the evaluation of design-oriented research outputs in teacher education and higher education. 

 

 

2. METHOD 

2.1.  Research design 

This study employed a qualitative instrument development design, constituting the initial phase of  

a broader evaluation tool construction process. Qualitative approaches are appropriate for generating 

evaluative indicators when constructs are complex, emergent, or insufficiently operationalized [12], [13]. 

Consistent with best practices in educational measurement, expert judgment was used as the primary  

source of evidence for identifying evaluation-relevant dimensions prior to quantitative validation [14].  

The qualitative phase focused on eliciting expert perspectives to inform the development of indicators for 

evaluating design thinking prototypes produced by research students in teacher education. This phase aimed 

to establish conceptual clarity, define construct boundaries, and ensure content relevance—key prerequisites 

for subsequent validation and reliability testing [15]. 

 

2.2.  Participants 

A total of 12 research advisors and panel members participated in the FGD. All participants were 

affiliated with teacher education programs in higher education institutions and were actively involved in 

supervising and evaluating undergraduate and graduate research outputs. A purposive expert sampling strategy 

was employed to ensure the inclusion of participants with relevant domain expertise. Selection criteria 

required that participants: i) had experience supervising undergraduate or graduate research; ii) were directly 

involved in evaluating research proposals, manuscripts, or prototype-based outputs; and iii) demonstrated 

familiarity with design thinking, action research, or related educational research approaches. 

The inclusion of expert participants is consistent with instrument development scholarship, which 

emphasizes that the generation of evaluative indicators should be grounded in the informed judgments of 

individuals with substantive content and assessment expertise [16], [17]. The number of participants was 

considered sufficient for the purposes of qualitative instrument development, as thematic saturation was 

achieved during analysis, with no substantively new evaluative dimensions emerging in the later stages of 

discussion. All participants were informed of the study’s objectives and procedures, and written informed 

consent was obtained prior to data collection. 
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2.3.  Data collection 

Data were collected through a FGD designed to elicit shared evaluative standards and criteria used 

in assessing design thinking prototypes. FGDs are particularly suitable for instrument development studies 

because they facilitate interaction among experts, allowing for the clarification, negotiation, and refinement 

of evaluative constructs [18]. The FGD followed a semi-structured protocol that prompted participants to 

discuss current evaluation practices, challenges in assessing design thinking outputs, and criteria considered 

essential in judging prototype quality. The session was audio-recorded with permission and transcribed 

verbatim to ensure accuracy and completeness of the data [19]. 

 

2.4.  Data analysis 

The transcribed FGD data were analyzed using Braun and Clarke’s six-phase thematic analysis [20], 

which provides a systematic and flexible approach for identifying patterns relevant to instrument 

development and evaluation research. The analysis followed a reflexive thematic analysis approach, 

emphasizing interpretive analytic development rather than code-reliability or inter-coder quantification, 

consistent with the study’s objective of translating expert judgments into evaluative constructs for instrument 

development. The analysis followed Braun and Clarke’s six-phase reflexive thematic analysis procedure. 

First, the researchers familiarized themselves with the data through repeated reading of the transcripts. 

Second, initial codes were generated to capture evaluation-related ideas emerging from the discussions. 

Third, patterns among the codes were examined to identify potential evaluative dimensions. Fourth, 

candidate themes were reviewed and refined to ensure conceptual coherence and clear distinction between 

domains. Fifth, themes were defined and named as evaluation domains relevant to prototype assessment. 

Finally, an analytic narrative was developed linking the identified domains to prototype evaluation criteria. 

Thematic analysis was selected for its capacity to support both inductive coding and analytic 

abstraction, making it suitable for transforming expert discourse into structured evaluation indicators [21].  

To enhance analytic rigor, emerging themes were iteratively reviewed and compared against established 

evaluative constructs in educational assessment literature to ensure conceptual alignment with recognized 

evaluation frameworks. Coding decisions and theme development processes were documented throughout the 

analysis to maintain an audit trail and support transparency in the analytic procedure. 

 

2.5.  Trustworthiness of the study 

Methodological rigor was ensured through strategies consistent with qualitative trustworthiness 

[22]. Credibility was supported through the use of expert participants and sustained engagement with the 

data. Dependability was enhanced by applying a systematic analytic procedure and maintaining detailed 

documentation of coding and theme development. Confirmability was addressed by grounding interpretations 

directly in the data and minimizing researcher bias through reflexive memoing. Transferability was supported 

by providing sufficient methodological detail to enable application of findings in similar teacher education 

and higher education contexts [23]. 

 

2.6.  Ethical considerations 

The study complied with established ethical standards for research involving human participants. 

Participation was voluntary, informed consent was obtained prior to data collection, and confidentiality was 

maintained throughout the research process. Ethical clearance was secured from an institutional research 

ethics committee, consistent with national regulations and international ethical guidelines governing 

educational research [24]. 

 

 

3. RESULTS AND DISCUSSION 

The thematic analysis of expert focus group data yielded six interrelated evaluation domains that 

collectively define quality and rigor in the assessment of design thinking prototypes in teacher education. 

Rather than functioning as isolated criteria, these domains operate as a coherent evaluative framework that 

integrates problem relevance, originality, process fidelity, feasibility, and competency demonstration. 

Together, they respond to persistent challenges in evaluating design-oriented research outputs using criteria 

originally designed for traditional academic products. The domains are presented with emphasis on their 

distinct evaluative contributions and implications for prototype assessment. 

 

3.1.  Problem alignment and functional relevance of prototypes 

Experts consistently emphasized that effective prototype evaluation begins with assessing the extent 

to which a prototype is aligned with a clearly articulated educational problem and whether it functions as  

a viable solution within its intended context. Participants underscored that, prototypes should not merely 

demonstrate creativity or technical sophistication but must respond to authentic instructional or institutional 
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needs and exhibit coherence between the identified problem, research objectives, and proposed solution. This 

emphasis aligns with evaluation literature asserting that relevance and functional alignment are central 

criteria for judging the quality of educational innovations [25], [26]. In design-oriented research, the value of 

a prototype lies primarily in its problem–solution fit rather than in aesthetic or conceptual appeal alone. 

Accordingly, indicators derived from this domain emphasize clarity of problem definition, appropriateness of 

the solution, and contextual applicability, reinforcing construct relevance and interpretive validity in 

prototype evaluation [27]. 

 

3.2.  Novelty, originality, and intellectual property integrity 

A second domain focused on the evaluation of originality while ensuring adherence to intellectual 

property and ethical standards. Experts expressed concern that prototypes are often judged as “innovative” 

based solely on localized or contextual novelty, without sufficient engagement with existing literature or 

comparable solutions beyond the immediate institutional setting. Such practices increase the risk of 

unintentional duplication and weaken the scholarly credibility of research outputs. 

This domain reflects broader concerns in educational evaluation regarding academic integrity and 

responsible innovation [28], [29]. Indicators associated with this domain extend beyond surface-level novelty 

by incorporating criteria related to literature grounding, differentiation from prior work, and ethical 

attribution. By integrating originality with intellectual property integrity, prototype evaluation aligns 

innovation with scholarly responsibility and ethical research practice [30]. 

 

3.3.  Need for a standardized and systematic prototype evaluation framework 

Experts highlighted the absence of a unified and systematic framework for evaluating design 

thinking prototypes, noting that current practices are often improvised and dependent on individual 

evaluators’ preferences. Participants reported adapting rubrics originally designed for traditional research 

outputs, resulting in inconsistent judgments and unclear expectations for students. This finding aligns with 

prior studies emphasizing that standardized evaluation instruments enhance reliability, fairness, and 

transparency in educational assessment [3], [31]. Without systematic criteria, prototype evaluation becomes 

susceptible to subjectivity and limited comparability across programs and institutions. The emergence of this 

domain therefore underscores the need for a structured evaluation framework capable of supporting 

consistent and defensible assessment practices within teacher education contexts [2]. 

 

3.4.  Conceptual alignment between design thinking processes and evaluation criteria 

Another domain emphasized the need to align evaluation criteria with the core processes of design 

thinking. Experts observed that prototypes are frequently assessed using outcome-based measures typically 

associated with action research or experimental studies, which overlook the iterative and exploratory nature 

of design thinking. Such misalignment can lead to construct underrepresentation and inaccurate judgments of 

prototype quality. 

Evaluation literature stresses that assessment criteria must reflect the theoretical foundations of the 

constructs being evaluated [14], [32]. In design thinking contexts, this includes recognizing empathy, 

ideation, prototyping, and iterative refinement as key indicators of quality. Indicators derived from this 

domain therefore capture process fidelity and developmental progression, ensuring that evaluation practices 

remain theoretically coherent and methodologically aligned with design thinking–based inquiry [33]. 

 

3.5.  Feasibility, sustainability, and contextual adaptability of prototypes 

Experts further emphasized that prototype evaluation should extend beyond immediate functionality 

to consider feasibility, sustainability, and contextual adaptability. Prototypes that require excessive resources, 

specialized expertise, or narrowly defined conditions were viewed as limited in evaluative value, particularly 

in teacher education contexts where scalability and long-term implementation are critical considerations. This 

emphasis aligns with evaluation frameworks that prioritize practicality, sustainability, and usability as 

indicators of quality educational innovations [34], [35]. From an evaluation perspective, feasibility and 

adaptability enhance both the utility and external validity of prototypes. Consequently, indicators associated 

with this domain assess resource requirements, implementation constraints, and the potential for adaptation 

across diverse educational contexts [36]. 

 

3.6.  Demonstration of research and professional competencies through prototypes 

Finally, experts viewed prototypes as integrative evidence of students’ research and professional 

competencies. Beyond assessing the artifact itself, evaluation should capture the extent to which prototypes 

reflect analytical reasoning, theoretical grounding, methodological rigor, and professional judgment. 
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Participants emphasized that prototypes serve as tangible manifestations of students’ ability to translate 

research knowledge into practice. 

This domain aligns with competency-based evaluation approaches that conceptualize student 

outputs as indicators of underlying cognitive and professional skills [37], [38]. By incorporating competency-

focused indicators, prototype evaluation extends beyond product assessment to encompass learning outcomes 

central to teacher education. This strengthens the interpretive value of evaluation results and supports 

alignment with program-level learning outcomes [39]. 

 

3.7.  Operationalization of evaluation domains into indicators 

Following thematic analysis, the six evaluation domains were systematically operationalized into 

observable and assessable indicators reflecting core dimensions of design thinking prototype quality. 

Indicator development was directly grounded in expert discourse and refined through iterative review to 

ensure conceptual clarity, non-redundancy, and alignment with established principles of educational 

evaluation. By translating qualitative expert insights into structured evaluative criteria, this process provides 

initial evidence of content validity, as the resulting indicators represent consensus-based judgments regarding 

appropriate standards for assessing design thinking prototypes. 

Beyond content relevance, the explicit alignment of indicators with theoretically defined evaluation 

domains strengthens construct coherence by ensuring consistency between the underlying constructs and 

their operational representation. Unlike conventional prototype assessments that emphasize outcome 

effectiveness alone, the proposed framework integrates problem alignment, originality safeguards, process 

fidelity, feasibility considerations, and competency demonstration within a unified evaluative structure. This 

integrated operationalization addresses the methodological gap identified in the literature, where design 

thinking outputs are frequently assessed using criteria misaligned with their iterative and problem-driven 

nature. 

To synthesize the progression from expert judgment to measurable evaluation criteria, each domain 

was mapped to its core evaluative focus and representative indicators. Table 1 presents this synthesis, 

illustrating how expert-derived constructs were transformed into an initial indicator pool designed to support 

subsequent content validation, pilot testing, and psychometric analysis. As summarized in Table 1,  

the domains capture complementary yet distinct dimensions of prototype quality, collectively forming  

a coherent and theoretically grounded framework for the systematic assessment of design thinking outputs in 

teacher education. This structured operationalization strengthens transparency, defensibility, and consistency 

in prototype evaluation while establishing a robust foundation for the development of a standardized 

assessment instrument. 

 

 

Table 1. Expert-derived evaluation domains, core evaluative focus, and sample indicators for design thinking 

prototype assessment 
Evaluation domain Core evaluative focus Sample evaluation indicators 

Problem alignment and 

functional relevance 

Alignment between identified educational problem 

and prototype solution; responsiveness to authentic 

instructional or institutional needs 

The prototype addresses a clearly 

articulated and research-grounded 

educational problem. 
Novelty, originality, and 

intellectual property integrity 

Evidence of innovation while ensuring ethical 

differentiation from existing tools or solutions 

The prototype demonstrates originality 

beyond existing or commonly used 

solutions. 
Standardization of evaluation 

practices 

Need for consistent, transparent, and defensible 

evaluation criteria across evaluators and contexts 

The prototype can be assessed using  

a shared rubric or framework. 

Alignment with design 
thinking processes 

Consistency between evaluation criteria and the 
iterative, process-oriented nature of design thinking 

The prototype reflects key design thinking 
stages (e.g., empathy, ideation, 

prototyping, testing). 

Feasibility, sustainability, and 
contextual adaptability 

Practicality of implementation, long-term use, and 
adaptability to different educational contexts 

The prototype can be implemented using 
available institutional resources. 

Demonstration of research and 

professional competencies 

Extent to which the prototype reflects research 

rigor and professional judgment 

The prototype demonstrates analytical 

reasoning and theoretical grounding. 

 

 

4. CONCLUSION 

This study developed an expert-informed evaluation framework for assessing design thinking 

prototypes in teacher education, addressing the absence of systematic and theory-aligned criteria for 

evaluating design-oriented research outputs. Through rigorous thematic analysis of FGD with research 

advisors and panel members, six interrelated evaluation domains were identified and translated into 

observable indicators representing key dimensions of prototype quality, including relevance, originality, 

process fidelity, feasibility, sustainability, and competency demonstration. The systematic progression from 

expert judgment to operationalized criteria provides initial evidence of content validity and establishes  
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a coherent structure for aligning evaluation practices with the problem-driven and iterative nature of design 

thinking. By offering a transparent and defensible basis for prototype assessment, the proposed framework 

contributes to reducing subjectivity in evaluation and strengthening consistency across teacher education 

programs, while supporting the assessment of prototypes as both research outputs and professional learning 

artifacts. Methodologically, this study contributes to evaluation science by demonstrating how expert 

qualitative judgment can be systematically translated into defensible evaluation criteria for design-oriented 

research outputs. Future research should empirically validate the proposed indicators through formal content 

validation, pilot implementation, and psychometric analysis across diverse institutional contexts to further 

establish reliability, construct validity, and broader applicability. 
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