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Inclusive mathematics classrooms require teachers to collect, interpret, 
and act on assessment evidence from students with diverse needs, yet 
assessment training programs are seldom designed from systematic 
evidence of what teachers already do and still need. Using the analysis 
and exploration phase of Educational Design Research (EDR), this study 
identified teachers’ needs as empirical requirements for designing an 
assessment training program in inclusive mathematics education. Data 
were collected from 42 elementary school teachers in Bandung, 
Indonesia, through a needs-analysis questionnaire and from three public 
inclusive elementary schools through document analysis and semi-
structured interviews with principals. Questionnaire data were analyzed 
descriptively, qualitative data were analyzed thematically, and all 
sources were triangulated. Teachers reported frequent assessment 
practice across five domains, and most had never attended training 
specific to inclusive mathematics assessment. Documents and 
interviews, however, showed that assessment evidence was seldom 
recorded, interpreted, and used systematically for individualized 
instruction. Diagnostic assessment was both the strongest perceived 
competency need and the most frequently selected training content, 
followed by assessment adaptation and differentiation. Teachers 
preferred hands-on workshops and usable modules, and most requested 
post-training mentoring. These convergent findings were translated into 
requirements for a training program that is practical (teachers produce 
assessment artifacts), contextualized (authentic school cases), adaptive 
(adjustment to student characteristics), and sustainable (a one-day 
workshop followed by mentoring). The study contributes a triangulated, 
design-oriented needs-analysis model that links reported practice, 
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documented gaps, and teacher preferences to the subsequent EDR 
design phase. 
 
Keywords: educational design research, needs analysis, assessment 
training program, inclusive mathematics education, elementary school 
teachers 

 

1. Introduction 
 

Inclusive education requires teachers to give every student an equitable opportunity to demonstrate 

learning. In mathematics, learner diversity involves differences in prior knowledge, conceptual 

understanding, communication, and ways of demonstrating competence. Indonesian teachers in 

inclusive elementary schools already use various accommodations but report difficulty in meeting 

students’ needs because of limited pedagogical knowledge (Azizah et al., 2024). This difficulty is 

most consequential in assessment: without valid evidence of what each student knows and how 

each student can show it, instructional adjustment remains guesswork. 

The assessment challenge is twofold. First, assessment must be flexible. Teachers can provide 

multiple ways for students to demonstrate mathematical understanding (Porta et al., 2026), and 

designs grounded in Universal Design for Learning can widen these options (Aryanti et al., 2026), 

although the consistency of teachers’ adjustments varies (Dewodo & Agbetorwoka, 2025). Second, 

assessment evidence must be used: the effectiveness of formative assessment depends on 

connecting evidence with learning intentions and subsequent instruction (Kang & Lam, 2024; 

Maskos et al., 2025). In Indonesia, diagnostic assessment is expected to identify students’ initial 

abilities, yet teachers’ readiness to implement it varies (Jannah et al., 2025), and teachers find it 

difficult to map individual abilities from the results (Siburian & Mukhlis, 2024). 

Both demands concern teacher assessment literacy, the capacity to design, implement, interpret, 

and use assessment in context (Pastore, 2023; Xu & Brown, 2016). Assessment literacy is situated 

and multidimensional (DeLuca et al., 2019; Estaji et al., 2024; Fu, 2024; Hull & Vígh, 2025) and, 

in diverse classrooms, requires sensitivity to learner diversity (Wiese & Nortvedt, 2023). Teachers 

in inclusive settings report ongoing professional learning and curriculum adaptation among their 

most frequent support needs (Chow et al., 2024), and prospective mathematics teachers feel least 

ready to adapt teaching methods (Chiani et al., 2025). The competency gap is therefore specific: 

adapting assessment and converting its evidence into individualized instructional decisions. 

In this article, professional development refers to the broader, continuing process of teachers’ 

professional learning, whereas training program refers to the structured intervention designed in 

this study: a core workshop with planned post-training mentoring. Effective professional 

development offers relevant content, active engagement, contextualization, and continued support 

(Geng & Mohd Yusoff, 2022; Kennedy, 2016; Pastore & Mincu, 2024; Sims & Fletcher-Wood, 

2021) and can strengthen teachers’ formative assessment literacy (Li et al., 2023), whereas short 

in-service courses on inclusion are difficult to sustain (Nseibo et al., 2022). Because teachers value 

training that responds to their perceived needs (Estaji, 2024; Giraldo et al., 2023; Umam & Indah, 
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2020), evidence of their current practices, gaps, and preferences is needed before a program is 

designed. 

Previous studies fall into three strands. First, needs analyses of assessment literacy have been 

conducted outside inclusive mathematics, for example with English for Academic Purposes 

instructors (Estaji, 2024) and teachers of English to young learners (Umam & Indah, 2020). 

Second, studies of inclusive education have examined teachers’ general support needs (Chow et 

al., 2024) and pedagogical competencies (Azizah et al., 2024) rather than their assessment needs 

in mathematics. Third, Indonesian studies have been intervention-oriented, developing diagnostic 

mathematics instruments (Deviana et al., 2024), assisting teachers in compiling them (Roisatul MN 

et al., 2024), or training teachers in a special school (Faradiba et al., 2024); Jannah et al. (2025) 

examined readiness for diagnostic assessment without focusing on inclusive mathematics, and Li 

et al. (2023) evaluated an existing program rather than analyzing needs before design. None of 

these studies combined reported practices, documentary evidence, perceived needs, training 

preferences, and school-level perspectives into requirements for designing an assessment training 

program in inclusive mathematics. 

This study therefore conducted the analysis and exploration phase of an Educational Design 

Research (EDR) project to answer four questions: (1) What assessment practices do teachers 

report? (2) What competency gaps emerge when these reports are compared with documents and 

interviews? (3) What training content, format, resources, and support do teachers need? (4) What 

design requirements follow? The study contributes empirically, through a triangulated profile of 

assessment practice and needs; methodologically, through a needs-analysis model that 

distinguishes current practice from training need; and practically, through a design-requirements 

matrix for the subsequent design phase. 

 

2. Methods 

2.1 Research Design 

 

EDR integrates the investigation of an authentic educational problem with the development of a 

practical intervention and the generation of design knowledge (McKenney & Reeves, 2012). In the 

generic model of McKenney and Reeves (2012) (Figure 1), three flexible and iterative phases 

(analysis and exploration, design and construction, and evaluation and reflection) interact with 

practice through implementation and spread and yield a maturing intervention and theoretical 

understanding. In this project, the first phase comprises problem analysis, needs analysis, and the 

formulation of design requirements; the second, prototype development; and the third, expert 

validation, a limited try-out, and refinement. 



Edumatsains, Volume 11, Issue. 2, October 2026, pp 241-257 

244 

 

 

 
This is an open access article under the  HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.  
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia 
 

 

Figure 1. Generic model for conducting educational design research 

 

Source: McKenney and Reeves (2012). 

This article reports the analysis and exploration phase for three reasons. EDR is problem-driven, 

so an intervention must be grounded in a well-understood problem; no contextual evidence was 

available on how the participating teachers implement, document, and use assessment; and the 

resulting design requirements serve as criteria for prototype development and subsequent expert 

validation. The later phases will be reported separately. 

 

2.2 Participants and Research Context 

 

The population consisted of elementary school teachers in Bandung, Indonesia, where the City 

Education Office has stated that all schools are inclusive (Ramdani, 2021), although 

implementation quality varies (Ratri & Herawati, 2024). Teachers were selected using purposive 

sampling: the questionnaire was distributed openly to elementary teachers, and only responses from 

teachers who met the inclusion criterion were analyzed, namely classroom teachers teaching 

mathematics in Grades 1–6 in inclusive schools whose classes include learners with diverse 

characteristics and needs. The sample comprised 42 teachers from 23 schools (22 public elementary 

schools and one madrasah ibtidaiyah). Most were female (78.6%) and had more than ten years of 

teaching experience (64.3%), and all grade levels were represented (Table 1). 
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Table 1. Characteristics of participating teachers (N = 42) 

Characteristic Category n % 

Gender Female 33 78.6 

 Male 9 21.4 

Grade level taught Grade 1 7 16.7 

 Grade 2 6 14.3 

 Grade 3 7 16.7 

 Grade 4 5 11.9 

 Grade 5 7 16.7 

 Grade 6 10 23.8 

Teaching experience < 5 years 5 11.9 

 5–10 years 10 23.8 

 > 10 years 27 64.3 

Specific training on assessment for 

inclusive mathematics 
Never attended 33 78.6 

 Attended 9 21.4 
 

Three public elementary schools were selected purposively for document analysis and principal 

interviews because they enrolled diverse learners, including students with special educational 

needs, in regular classes and agreed to provide access to their assessment documents. Participation 

was voluntary and based on informed consent, with the permission of the participating schools. 

The schools are referred to as Schools A, B, and C. 

 

2.3 Instruments 

 

Questionnaire. Indicators were derived from the literature on assessment literacy and inclusive 

assessment and from the curriculum’s assessment stages and organized into a blueprint (Table 2). 

Content validity was established by two experts, a curriculum development expert and an education 

supervisor (penilik) from the Bandung City Education Office, who rated all research instruments 

(questionnaire, document-analysis checklist, and interview protocol) on ten indicators covering 

clarity, content accuracy, measurability, language, and usability using a four-point scale (1 = not 

appropriate to 4 = highly appropriate). Aiken’s V (Aiken, 1985) ranged from 0.67 to 1.00 across 

the indicators (mean V = 0.80), and both experts judged the instruments suitable for use with minor 

revisions. The lowest values concerned the clarity of the blueprint indicators, measurability, and 

usability (V = 0.67); accordingly, the blueprint and items were aligned, indicator statements were 

reworded, question wording was simplified and matched with the answer options, and terminology 

was made consistent. The questionnaire contained 30 items in three parts: (A) 15 items on factual 

practice on a four-point Likert scale (1 = never, 2 = rarely, 3 = frequently, 4 = consistently); (B) 10 

items on perceived competency needs on a four-point Likert scale (1 = not needed at all, 2 = not 

needed, 3 = needed, 4 = very needed), with responses reported in three categories (not needed, 

needed, very needed) because no teacher selected “not needed at all”; and (C) 5 items on training 
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preferences (content, methods, and resources, with multiple responses allowed; duration; and post-

training assistance). Teacher characteristics were recorded in an identity section. Item validity and 

reliability were examined using the responses of the 42 teachers. In Part A, corrected item–total 

correlations ranged from 0.46 to 0.81, all above the critical value (r = 0.304; df = 40; α = .05), and 

Cronbach’s α was 0.92. In Part B, nine items had corrected item–total correlations of 0.31–0.80 

and Cronbach’s α was 0.81. The item on using results for instructional follow-up did not correlate 

with the other need items (r = −0.04); it was retained for descriptive reporting because it captures 

a distinct aspect of need (Section 3.5), and removing it would raise α to 0.86. Part C, which consists 

of nominal choices, was not subjected to these analyses. 

Table 2. Blueprint of the needs-analysis questionnaire 

Part Domain Indicators Items 

A. Factual practice Diagnostic assessment 
Identifying initial abilities, difficulties, and 

learning needs 
A1–A3 

 Formative assessment Monitoring progress; providing feedback A4–A5 

 Summative assessment 
Assessing and evaluating attainment of 

learning objectives 
A6–A7 

 
Adaptation, differentiation, 

and accessibility 

Adjusting techniques, forms, and difficulty; 

differentiating tasks; providing accessible 

assessment 

A8–A12 

 Use of assessment results 
Using results for remediation, enrichment, 

and improving instruction 
A13–A15 

B. Perceived needs Ten competencies Listed in Table 4 B1–B10 

C. Training 

preferences 
Program characteristics 

Content, methods, resources, duration, 

assistance 
C1–C5 

 

 

Document analysis. Following Bowen (2009), documents from each school for the 2026/2027 

academic year (learning modules, assessment instruments, diagnostic materials, formative and 

summative records, rubrics and scoring guidelines, remedial and enrichment plans, follow-up 

records, and individual learning programs) were appraised with a 16-component checklist based 

on the assessment cycle and coded as complete, partial, or not found. 

 

Interviews. Semi-structured interviews with the three principals followed a protocol of 20 main 

questions on the implementation of diagnostic, formative, and summative assessment; alignment 

of objectives, indicators, and instruments; item forms, rubrics, and scoring guidelines; adaptation, 

differentiation, and accessibility; use of results for remediation, enrichment, and follow-up; and 

teachers’ competency needs and expected training design. The protocol was validated by the same 

two experts as part of the instrument validation. The interviews were conducted face-to-face by the 

first author between July and August 2026 and were audio-recorded with the principals’ consent; 

responses to each question were documented in interview records together with the researcher’s 

initial interpretation. 
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2.4 Data Analysis 

 

Questionnaire data were analyzed using frequencies, percentages, and means. Domain scores were 

the means of their items and were interpreted with equal intervals (width = (4 − 1)/4 = 0.75): 1.00–

1.75 never, 1.76–2.50 rarely, 2.51–3.25 frequent, and 3.26–4.00 very frequent. Competency needs 

were ranked with a weighted mean score, WMS = (4 × n very needed + 3 × n needed + 2 × n not 

needed + 1 × n not needed at all)/N (range 1.00–4.00), which reflects the full response distribution. 

Interview transcripts and document notes were analyzed using reflexive thematic analysis (Braun 

& Clarke, 2021) through familiarization, coding, generating, reviewing, and defining themes, and 

reporting, combining deductive codes from the assessment cycle with inductive codes. All coding 

was conducted by the first author. Consistent with reflexive thematic analysis, which treats coding 

as an interpretive process rather than one requiring inter-coder agreement (Braun & Clarke, 2021), 

no agreement coefficient was calculated. Trustworthiness (Nowell et al., 2017) was supported by 

triangulation across the questionnaire, documents, and interviews and by an audit trail consisting 

of the codebook, analytic memos, and the document checklist. 

Finally, a triangulation matrix compared reported practice, perceived need, documentary evidence, 

and principals’ views for each competency. A competency was classified as a convergent need 

when several sources indicated a gap and as a hidden need when teachers rated it as less needed 

but documents or interviews revealed a gap. Thus, a low practice score was not automatically 

treated as the highest priority. 

 

3. Result and Discussion 

3.1 Context for Training Program Design 

 

Of the 42 teachers, 33 (78.6%) had never attended training specific to assessment in inclusive 

mathematics (Table 1), although they reported frequent assessment practice (Section 3.2). This 

limited access may reflect the short and inconsistent nature of in-service training for inclusion 

(Nseibo et al., 2022), teachers’ unmet need for ongoing professional learning (Chow et al., 2024), 

limited preparation in initial teacher education (Chiani et al., 2025), and the focus of existing 

diagnostic-assessment training on differentiated learning rather than inclusive mathematics 

(Deviana et al., 2024; Roisatul MN et al., 2024). The program should therefore build on existing 

practice rather than assume no prior experience, and it should be easy to attend and continue at 

school level. 

3.2 Assessment Practice as the Starting Point 

 

All five practice domains fell within the very frequent category (M = 3.30–3.43; Figure 2), with 

formative assessment highest (3.43) and diagnostic assessment lowest (3.30). 
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Figure 2. Teachers reported factual assessment practices by domain 

 

Note. N = 42. Domain scores are item means (Table 2, Part A) on a four-point Likert scale (1 = never, 4 = consistently). 

The dashed line marks the lower bound of the “very frequent” category (3.26). 

Because the range is narrow (0.13), the profile was treated as a baseline rather than a ranking of 

needs, and the lowest score alone was not interpreted as the principal need. Even for diagnostic 

assessment, 95.2% of teachers reported frequently or consistently identifying initial abilities, 

85.7% identifying learning difficulties, and 92.9% using results to determine learning needs. The 

design issue is therefore whether teachers can document, interpret, and use diagnostic evidence 

systematically. 

3.3 Evidence of Competency Gaps 

 

Comparing teachers’ reports with documentary evidence revealed the key design consideration. 

Table 3 presents the results of the 16-component document checklist for the three schools. 
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Table 3. Documentary evidence of assessment practice across Schools A, B, and C 

Checklist component School A School B School C 

1. Diagnostic assessment of initial abilities, difficulties, and needs Partial Partial Partial 

2. Formative assessment records of learning progress Partial Complete Complete 

3. Summative assessment of attainment Partial Partial Not found 

4. Consideration of students’ characteristics and needs Partial Partial Complete 

5. Alignment of learning objectives with assessment indicators Complete Complete Complete 

6. Blueprint mapping indicators to items Complete Not found Not found 

7. Assessment form suited to learning objectives Complete Complete Complete 

8. Instrument suited to the targeted competencies Complete Complete Partial 

9. Item form suited to the targeted competencies Complete Complete Partial 

10. Rubrics and scoring guidelines Complete Partial Partial 

11. Assessment form adapted to students’ characteristics Complete Partial Complete 

12. Differentiated assessment Complete Not found Complete 

13. Accessibility adjustments Complete Partial Complete 

14. Results used for remediation Complete Partial Partial 

15. Results used for enrichment Partial Not found Not found 

16. Results used for instructional follow-up Partial Partial Complete 

Note. Complete = present and complete; Partial = present but incomplete; Not found = absent from the documents 

analyzed. 

All three schools aligned assessment forms and indicators with learning objectives (components 5 

and 7), but diagnostic documentation was only partial in every school (component 1), and the use 

of results for enrichment was partial or absent (component 15). The schools also differed. School 

A had a blueprint, adaptive and differentiated instruments, rubrics, and remedial and enrichment 

programs, yet its recapitulation sheets for formative and summative results and its lists of students 

receiving remediation or enrichment were left blank, so there was no evidence that actual results 

had informed decisions. School B lacked a blueprint, differentiated assessment, and enrichment 

records, and individual diagnostic results were not found. School C’s individual learning program 

planned adaptation, differentiation, and accessibility and linked evaluation to follow-up, but it had 

no blueprint, no summative instrument, and an initial-assessment section that was not completed 

in detail. The principals likewise emphasized teachers’ need to identify student needs, process 

assessment information, develop instruments and rubrics, and use results to adjust instruction, 

consistent with evidence that Indonesian teachers find it difficult to map individual abilities from 

diagnostic assessment (Siburian & Mukhlis, 2024). The central gap is thus not the absence of 

assessment but the limited recording and use of assessment evidence for individualized decisions, 

so the training should follow an assessment cycle that links planning, evidence collection, 

recording, interpretation, feedback, and follow-up. 
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3.4 Competency Priorities 

Table 4. Teachers perceived competency needs (N = 42) 

Competency 
Very needed 

n (%) 
Needed n (%) 

Not needed n 

(%) 
WMS Rank 

Diagnostic assessment 28 (66.7) 14 (33.3) 0 (0.0) 3.67 1 

Differentiated assessment 22 (52.4) 19 (45.2) 1 (2.4) 3.50 2 

Assessment instrument 

development 
20 (47.6) 21 (50.0) 1 (2.4) 3.45 3 

Analysis for remediation 19 (45.2) 23 (54.8) 0 (0.0) 3.45 3 

Assessment adaptation 19 (45.2) 20 (47.6) 3 (7.1) 3.38 5 

Analysis for enrichment 15 (35.7) 26 (61.9) 1 (2.4) 3.33 6 

Summative assessment 13 (31.0) 28 (66.7) 1 (2.4) 3.29 7 

Accessible assessment 13 (31.0) 26 (61.9) 3 (7.1) 3.24 8 

Formative assessment and feedback 10 (23.8) 30 (71.4) 2 (4.8) 3.19 9 

Use of results for instructional 

follow-up 
13 (31.0) 22 (52.4) 7 (16.7) 3.14 10 

Note. WMS = weighted mean score (range 1.00–4.00); tied scores share the same rank. 

Diagnostic assessment was the strongest perceived need (WMS = 3.67), followed by differentiated 

assessment (3.50), instrument development, and analysis for remediation (both 3.45). Use of results 

for instructional follow-up ranked lowest (3.14) and was the only competency that a notable 

proportion of teachers (16.7%) considered not needed. 

 

3.5 Priority Content for the Training Program 

Table 5. Training content selected by teachers compared with perceived competency needs 

Training content n % Rank Rank in Table 4 

Diagnostic mathematics assessment 25 59.5 1 1 

Assessment adaptation according to 

student characteristics 
21 50.0 2 5 

Mathematics assessment instrument 

development 
12 28.6 3 3 

Use of assessment results for 

instructional follow-up 
9 21.4 4 10 

Differentiated mathematics assessment 9 21.4 4 2 

Assessment-result analysis 8 19.0 6 3 and 6 

Formative assessment 6 14.3 7 9 

Summative assessment 4 9.5 8 7 

Note. Multiple responses were allowed; percentages do not total 100%. Assessment-result analysis corresponds to 

analysis for remediation and enrichment in Table 4. 
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Comparing Tables 4 and 5 shows three patterns. First, diagnostic assessment ranked first in both 

tables and instrument development third, providing convergent evidence for a core diagnostic 

module. Second, assessment adaptation was the second most selected content and differentiated 

assessment the second strongest need; as complementary responses to diversity, they should form 

one module. Third, use of results for follow-up is a hidden need: it ranked lowest in perceived need 

and, unlike the other need items, did not correlate with them (Section 2.3), yet 21.4% of teachers 

selected it as content and documents showed that the recorded use of results, particularly for 

enrichment, was partial or absent in all three schools (Table 3), so it should be integrated across 

modules. Formative and summative assessment ranked low in both tables but had the highest 

reported practice (Figure 2), suggesting familiarity; they should serve as a foundation for diagnostic 

and adaptive tasks rather than as separate modules. Such needs-based tailoring characterizes 

effective assessment-literacy programs (Estaji, 2024; Geng & Mohd Yusoff, 2022; Pastore & 

Mincu, 2024). 

 

3.6 Training Format, Resources, and Support 

 

Teachers preferred hands-on workshops (81.0%), practical instrument development (64.3%), and 

training modules (81.0%), followed by sample instruments (47.6%), case studies (19.0%), video 

tutorials (16.7%), and templates or blueprints (14.3%). For the face-to-face component, 66.7% 

preferred one day, 26.2% two days, and 7.1% three days, while 26 teachers (61.9%) stated that they 

needed post-training assistance and 16 (38.1%) did not. The preferred face-to-face duration must 

therefore be distinguished from the total duration of professional development: because most 

teachers wanted continued support after a short workshop, the results support a blended, sustained 

model in which a one-day workshop is followed by structured mentoring, rather than a one-day 

program as such. Because more than one-third of teachers did not request assistance, mentoring 

should be flexible, with core follow-up assignments for all participants and more intensive support 

for those who need it. 

The assistance is specified with five components, whose intensity will be set in the design phase: 

(1) follow-up assignments in which teachers develop or adapt an instrument, use it in class, and 

record the results; (2) online mentoring with feedback on these products; (3) peer discussion of 

cases and products; (4) school-based coaching by the facilitator or principal; and (5) a professional 

learning community, ideally within existing teacher working groups. This model reflects evidence 

that effective professional development provides continued support for application (Kennedy, 

2016; Li et al., 2023; Sims & Fletcher-Wood, 2021), that one-time courses are difficult to sustain 

(Nseibo et al., 2022), and that teachers’ perceptions can inform continuing professional 

development (Giraldo et al., 2023; Umam & Indah, 2020). 
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3.7 Initial Design Requirements 

 

Table 6 and Figure 3 summarize how the findings were translated into design requirements. 

Table 6. Synthesis of teachers’ needs and initial training design requirements 

Identified condition/gap Evidence Design implication 

Diagnostic results not systematically 

documented and analyzed 
Q, D, I 

Core module on diagnostic assessment 

and learner-needs mapping 

Adaptation not consistently 

individualized; differentiation varies 
Q, D, I 

Combined module on adaptive and 

differentiated assessment 

Instruments and rubrics vary in 

completeness 
D, I 

Practice in developing blueprints, items, 

rubrics, and scoring guidelines 

Evidence not transformed into 

instructional information 
D, I 

Practice in interpreting assessment 

results 

Use of results for enrichment and 

follow-up weakly documented (hidden 

need) 

D, I; low need in Q 
Feedback, remediation, enrichment, and 

follow-up across all modules 

Preference for practical learning and 

usable resources 
Q, I 

Hands-on workshop with authentic 

cases; module, sample instruments, 

templates 

Most teachers request support after 

training (61.9%) 
Q, I 

One-day workshop followed by flexible 

mentoring and a professional learning 

community 

Note. Q = questionnaire; D = document analysis; I = interviews. 
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Figure 3. Needs-analysis process and derivation of training design requirements 

 

 

The program should be organized around an integrated assessment cycle: identifying learner needs, 

planning, instrument development, adaptation and differentiation, evidence collection and 

recording, interpretation, feedback, remediation or enrichment, and follow-up. Its four 

characteristics follow from the findings: it is practical because teachers preferred hands-on 

learning, contextualized because documentary gaps differed across schools (Table 3), adaptive 

because adaptation and differentiation were priority needs (Tables 4 and 5), and sustainable 

because most teachers (61.9%) requested post-training assistance and two principals noted that a 

single training session would not be sufficient. Compared with earlier needs analyses based mainly 

on teachers’ perceptions (Estaji, 2024), triangulation revealed a gap that self-reports alone would 

have missed; compared with Indonesian studies that developed instruments or assistance programs 

(Deviana et al., 2024; Roisatul MN et al., 2024), this study specifies what a program must contain 

before it is developed. These findings are initial design requirements rather than a completed 

program, and the next phase will use them to develop and iteratively refine a prototype (McKenney 

& Reeves, 2012). 

 

4. Conclusion 

4.1 Conclusion and Contribution 

 

Teachers reported frequent assessment practice, but documents and interviews revealed gaps in 

documenting, interpreting, and using assessment evidence, in individualized adaptation, and in 

rubric development. Diagnostic assessment emerged as the core content, supported by adaptation 
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and differentiation, instrument development, result analysis, and instructional follow-up, to be 

delivered through hands-on workshops, usable modules, and mentoring. The main contribution is 

a triangulated, design-oriented needs-analysis model that distinguishes practice from need, reveals 

hidden needs, and yields a design-requirements matrix for the next EDR phase. 

 

4.2 Practical Implications 

 

Assessment training for inclusive mathematics should be organized around the full assessment 

cycle with diagnostic assessment at its core, require teachers to produce and use assessment 

artifacts based on authentic school cases, and follow a blended model of a one-day workshop, 

mentoring, and a professional learning community. Principals should support the systematic 

recording of individual assessment results and follow-up decisions. 

 

4.3 Limitations and Future Research 

 

The sample was small (42 teachers) and drawn from one city; qualitative data were coded by a 

single researcher; questionnaire data were self-reported, and item validity and reliability were 

estimated from the main-study responses rather than from a separate try-out; document analysis 

and interviews covered only three schools and their principals; teacher characteristics were limited 

to gender, grade level, and teaching experience; the analysis was descriptive; and the program’s 

effectiveness was not evaluated. Future research should develop, validate, try out, and evaluate the 

program, using larger samples and classroom observations. 
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	1. Introduction
	Inclusive education requires teachers to give every student an equitable opportunity to demonstrate learning. In mathematics, learner diversity involves differences in prior knowledge, conceptual understanding, communication, and ways of demonstrating...
	The assessment challenge is twofold. First, assessment must be flexible. Teachers can provide multiple ways for students to demonstrate mathematical understanding (Porta et al., 2026), and designs grounded in Universal Design for Learning can widen th...
	Both demands concern teacher assessment literacy, the capacity to design, implement, interpret, and use assessment in context (Pastore, 2023; Xu & Brown, 2016). Assessment literacy is situated and multidimensional (DeLuca et al., 2019; Estaji et al., ...
	In this article, professional development refers to the broader, continuing process of teachers’ professional learning, whereas training program refers to the structured intervention designed in this study: a core workshop with planned post-training m...
	Previous studies fall into three strands. First, needs analyses of assessment literacy have been conducted outside inclusive mathematics, for example with English for Academic Purposes instructors (Estaji, 2024) and teachers of English to young learne...
	This study therefore conducted the analysis and exploration phase of an Educational Design Research (EDR) project to answer four questions: (1) What assessment practices do teachers report? (2) What competency gaps emerge when these reports are compar...
	2. Methods
	2.1 Research Design
	EDR integrates the investigation of an authentic educational problem with the development of a practical intervention and the generation of design knowledge (McKenney & Reeves, 2012). In the generic model of McKenney and Reeves (2012) (Figure 1), thre...
	Figure 1. Generic model for conducting educational design research
	Source: McKenney and Reeves (2012).
	This article reports the analysis and exploration phase for three reasons. EDR is problem-driven, so an intervention must be grounded in a well-understood problem; no contextual evidence was available on how the participating teachers implement, docum...
	2.2 Participants and Research Context
	The population consisted of elementary school teachers in Bandung, Indonesia, where the City Education Office has stated that all schools are inclusive (Ramdani, 2021), although implementation quality varies (Ratri & Herawati, 2024). Teachers were sel...
	Table 1. Characteristics of participating teachers (N = 42)
	Three public elementary schools were selected purposively for document analysis and principal interviews because they enrolled diverse learners, including students with special educational needs, in regular classes and agreed to provide access to thei...
	2.3 Instruments
	Questionnaire. Indicators were derived from the literature on assessment literacy and inclusive assessment and from the curriculum’s assessment stages and organized into a blueprint (Table 2). Content validity was established by two experts, a curricu...
	Table 2. Blueprint of the needs-analysis questionnaire
	Document analysis. Following Bowen (2009), documents from each school for the 2026/2027 academic year (learning modules, assessment instruments, diagnostic materials, formative and summative records, rubrics and scoring guidelines, remedial and enrich...
	Interviews. Semi-structured interviews with the three principals followed a protocol of 20 main questions on the implementation of diagnostic, formative, and summative assessment; alignment of objectives, indicators, and instruments; item forms, rubri...
	2.4 Data Analysis
	Questionnaire data were analyzed using frequencies, percentages, and means. Domain scores were the means of their items and were interpreted with equal intervals (width = (4 − 1)/4 = 0.75): 1.00–1.75 never, 1.76–2.50 rarely, 2.51–3.25 frequent, and 3....
	Interview transcripts and document notes were analyzed using reflexive thematic analysis (Braun & Clarke, 2021) through familiarization, coding, generating, reviewing, and defining themes, and reporting, combining deductive codes from the assessment c...
	Finally, a triangulation matrix compared reported practice, perceived need, documentary evidence, and principals’ views for each competency. A competency was classified as a convergent need when several sources indicated a gap and as a hidden need whe...
	3. Result and Discussion
	3.1 Context for Training Program Design
	Of the 42 teachers, 33 (78.6%) had never attended training specific to assessment in inclusive mathematics (Table 1), although they reported frequent assessment practice (Section 3.2). This limited access may reflect the short and inconsistent nature ...
	3.2 Assessment Practice as the Starting Point
	All five practice domains fell within the very frequent category (M = 3.30–3.43; Figure 2), with formative assessment highest (3.43) and diagnostic assessment lowest (3.30).
	Figure 2. Teachers reported factual assessment practices by domain
	Note. N = 42. Domain scores are item means (Table 2, Part A) on a four-point Likert scale (1 = never, 4 = consistently). The dashed line marks the lower bound of the “very frequent” category (3.26).
	Because the range is narrow (0.13), the profile was treated as a baseline rather than a ranking of needs, and the lowest score alone was not interpreted as the principal need. Even for diagnostic assessment, 95.2% of teachers reported frequently or co...
	3.3 Evidence of Competency Gaps
	Comparing teachers’ reports with documentary evidence revealed the key design consideration. Table 3 presents the results of the 16-component document checklist for the three schools.
	Table 3. Documentary evidence of assessment practice across Schools A, B, and C
	Note. Complete = present and complete; Partial = present but incomplete; Not found = absent from the documents analyzed.
	All three schools aligned assessment forms and indicators with learning objectives (components 5 and 7), but diagnostic documentation was only partial in every school (component 1), and the use of results for enrichment was partial or absent (componen...
	3.4 Competency Priorities
	Table 4. Teachers perceived competency needs (N = 42)
	Note. WMS = weighted mean score (range 1.00–4.00); tied scores share the same rank.
	Diagnostic assessment was the strongest perceived need (WMS = 3.67), followed by differentiated assessment (3.50), instrument development, and analysis for remediation (both 3.45). Use of results for instructional follow-up ranked lowest (3.14) and wa...
	3.5 Priority Content for the Training Program
	Table 5. Training content selected by teachers compared with perceived competency needs
	Note. Multiple responses were allowed; percentages do not total 100%. Assessment-result analysis corresponds to analysis for remediation and enrichment in Table 4.
	Comparing Tables 4 and 5 shows three patterns. First, diagnostic assessment ranked first in both tables and instrument development third, providing convergent evidence for a core diagnostic module. Second, assessment adaptation was the second most sel...
	3.6 Training Format, Resources, and Support
	Teachers preferred hands-on workshops (81.0%), practical instrument development (64.3%), and training modules (81.0%), followed by sample instruments (47.6%), case studies (19.0%), video tutorials (16.7%), and templates or blueprints (14.3%). For the ...
	The assistance is specified with five components, whose intensity will be set in the design phase: (1) follow-up assignments in which teachers develop or adapt an instrument, use it in class, and record the results; (2) online mentoring with feedback ...
	3.7 Initial Design Requirements
	Table 6 and Figure 3 summarize how the findings were translated into design requirements.
	Table 6. Synthesis of teachers’ needs and initial training design requirements
	Note. Q = questionnaire; D = document analysis; I = interviews.
	Figure 3. Needs-analysis process and derivation of training design requirements
	The program should be organized around an integrated assessment cycle: identifying learner needs, planning, instrument development, adaptation and differentiation, evidence collection and recording, interpretation, feedback, remediation or enrichment,...
	4. Conclusion
	4.1 Conclusion and Contribution
	Teachers reported frequent assessment practice, but documents and interviews revealed gaps in documenting, interpreting, and using assessment evidence, in individualized adaptation, and in rubric development. Diagnostic assessment emerged as the core ...
	4.2 Practical Implications
	Assessment training for inclusive mathematics should be organized around the full assessment cycle with diagnostic assessment at its core, require teachers to produce and use assessment artifacts based on authentic school cases, and follow a blended m...
	4.3 Limitations and Future Research
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