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Abstract 

 This systematic literature review examines the integration of ethnomathematics with Realistic Mathematics Education 

(RME) in mathematics learning. Analyzing 29 peer-reviewed articles from Scopus, ERIC, and Science Direct databases 

(2021–2025), this study addresses three research questions: (1) how RME-based learning trajectory designs utilizing 

ethnomathematics contexts enhance students’ conceptual understanding across specific mathematics topics; (2) what are 

students’ affective responses and motivational patterns when engaging with culturally integrated mathematics learning; 

and (3) how effective and practical are technology-based learning media in supporting ethnomathematics-RME 

implementation. Findings reveal that learning trajectories integrating local cultural contexts—including traditional dances, 

shadow puppetry, indigenous number systems, and vernacular architecture—effectively facilitate students’ transition from 

informal to formal mathematical thinking, thereby strengthening conceptual understanding across geometry, algebra, 

integer operations, set theory, transformations, and probability. In one of the reviewed studies, approximately 76% of 

students demonstrated highly positive responses to culturally grounded learning, with intrinsic motivation deeply tied to 

cultural identity recognition. Technology-based media (Solar2D, GeoGebra, virtual exhibitions) achieved high validity 

(87–91%), strong practicality (83–84.97%), and substantial effectiveness (N-Gain 0.77; HOTS improvement from 60% 

to 79%). These findings provide important implications for educators, curriculum designers, and policymakers seeking 

culturally responsive mathematics curricula that preserve indigenous knowledge while enhancing mathematical literacy 

and higher-order thinking skills. 
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INTRODUCTION 

Mathematics is frequently perceived by students 

as an abstract discipline disconnected from lived 

experience, a perception that contributes 

persistently to conceptual difficulties across 

educational levels [1], [2]. Conventional 

instruction, dominated by procedural routines, 

tends to marginalize students' cultural 

backgrounds, thereby diminishing both 

conceptual understanding and intrinsic 

motivation [3], [4]. In Indonesia—a nation whose 

remarkable ethnic diversity spans hundreds of 

distinct cultural traditions—there exists 

substantial untapped potential to integrate local 

cultural values into mathematics classrooms 

through ethnomathematics [5], [6]. 
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Ethnomathematics, broadly defined as the 

study of mathematical practices embedded within 

a community's cultural life, offers a compelling 

alternative to decontextualized instruction [7], 

[8]. Ethnomathematics scholarship in Indonesia 

has expanded rapidly since 2016, with numerous 

studies documenting that cultural artifacts—

including Javanese shadow puppetry (wayang 

kulit), regional dances, vernacular architecture, 

indigenous number systems, and customary 

trading practices—contain rich mathematical 

structures that can serve as authentic entry points 

for learning [9], [10], [11]. Comparable patterns 

have been documented internationally, for 

example in Buginese cake-making practices, 

Kazakh yurt construction, and South African 

indigenous games, indicating that the 

pedagogical value of culturally embedded 

mathematics is not confined to a single cultural 

setting [12], [13]. 

Beyond surface-level compatibility, 

ethnomathematics and RME share a common 

epistemological foundation that justifies treating 

their integration as a coherent theoretical 

synthesis rather than an arbitrary pairing. Both 

traditions reject the view of mathematics as a 

decontextualized system to be transmitted 

independently of human experience: 

Freudenthal's [14] conception of RME as 

"mathematics as a human activity" positions 

realistic contexts as the genuine origin of 

mathematical concepts, while D'Ambrosio's [15] 

ethnomathematics program similarly locates 

mathematical knowledge within the everyday 

practices and problem-solving traditions of 

specific cultural communities. Because both 

frameworks converge on the principle that formal 

mathematical understanding must be constructed 

from lived, contextual experience, 

ethnomathematics supplies the cultural content 

through which RME's progressive 

mathematization can meaningfully unfold [16], 

[17]. 

Realistic Mathematics Education (RME), a 

pedagogical philosophy originating in the 

Netherlands, places realistic contexts at the center 

of mathematical learning, treating them not 

merely as motivational devices but as the genuine 

starting point for concept formation [18]. When 

ethnomathematics and RME are integrated, 

students' mathematical communication, problem-

solving capacity, conceptual depth, and higher-

order thinking skills (HOTS) show measurable 

gains [19]. Learning trajectory designs anchored 

in local cultural contexts have likewise supported 

students' progression from informal to formal 

mathematical thinking across a widening range of 

topics, including cylinder volume, spatial 

reasoning, and statistical literacy [17], [20]. 

Despite this encouraging landscape, 

important gaps remain. Bibliometric evidence 

indicates that ethnomathematics research remains 

heavily concentrated in geometry, leaving 

algebraic, statistical, and probabilistic domains 

comparatively underexplored [5], [16]. 

Moreover, while a substantial majority of 

students respond positively to culturally 

integrated mathematics learning, a smaller 

subgroup exhibits only moderate engagement, 

often because of limited familiarity with their 

own cultural environment or prior habituation to 

procedural instruction [1]. Research examining 

how technology can be systematically embedded 

within ethnomathematics-based RME—rather 

than treated as an incidental add-on—also 

remains comparatively limited, despite growing 

evidence that dynamic software such as 

GeoGebra strengthens conceptual understanding 

and higher-order thinking when properly 

integrated into instructional design [21], [22], 

[23]. To address these gaps, a systematic 

synthesis of existing evidence is imperative. 

The prior reviews that examine 

ethnomathematics or RME in isolation, or that 

address only one dimension of implementation, 

this review offers a synthesis integrating three 

interrelated dimensions—learning trajectory 

design, affective response, and technology 

integration—within a single ethnomathematics-

based RME framework, thereby providing a 

more holistic evidence base to inform culturally 

responsive curriculum design. Figure 1 depicts 

the conceptual framework guiding this synthesis: 

ethnomathematics and RME converge on a 

shared epistemological foundation, and this 

integrated framework is examined across three 

dimensions, each corresponding to one research 

question. Three research questions guide the 

inquiry: 

 

(RQ1) How do RME-based learning trajectory 

designs utilizing ethnomathematics 

contexts enhance students' conceptual 

understanding across specific 

mathematics topics? 

(RQ2) What are students' affective responses 

and motivational patterns when engaging 

with mathematics learning that integrates 
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local cultural contexts through an RME-

based ethnomathematics approach? 

(RQ3) How effective and practical are 

technology-based learning media in 

supporting the implementation of RME-

based ethnomathematics for improving 

students' mathematical abilities? 

 

 
Figure 1. Conceptual framework linking ethnomathematics, RME, and the three research dimensions 

 
RESEARCH METHOD 

This study employed a Systematic Literature 

Review (SLR) design following the planning, 

conducting, and reporting stages recommended 

for evidence synthesis in education research [24]. 

The SLR protocol was informed by the PRISMA 

reporting guidelines and by established 

systematic review methodologies in the software 

engineering and management sciences 

literatures, which have been widely adapted for 

educational systematic reviews. 

 

Planning stage 

Search keywords were developed using Boolean 

operator combinations covering "Realistic 

Mathematics Education," "Ethnomathematics," 

and related terms, as summarized in Table 1. 

 

Table 1. Literature search results by database and keyword 

Database Keyword Result 

1. Scopus "Realistic mathematics education" AND "Ethnomathematics" 323 

 "Realistic mathematics education" AND "LKPD" 66 

 "Ethnomathematics" AND "LKPD" 1 

2. ERIC "Realistic Mathematics Education" AND "Ethnomathematics" 120 

3. Science Direct "Ethnomathematics" AND "Realistic Mathematics Education" 4 

Total  514 

 

Inclusion and exclusion criteria 

Articles were eligible for inclusion if they (1) 

were published in peer-reviewed English-

language journals during 2021–2025; (2) 

contained the selected keywords in the title, 

abstract, keywords, or full text, and addressed 

learning design integrating ethnomathematics 

and/or RME at any educational level; and (3) 

employed clear and validated research 

methodologies. Articles were excluded if they 

were non-empirical, appeared only in 

dissertations or conference proceedings, lacked 

ethnomathematics or RME as a focus in the title, 

abstract, keywords, or full text, or were 

unavailable in full text. The application of these 

criteria across the identification, screening, and 

eligibility stages—together with the number of 

records retained and excluded at each step—is 
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presented in Figure 3 (PRISMA Flowchart: 

Process of Selection of Relevant Articles). Table 

2 (Literature Search Results by Database and 

Keyword) is placed immediately after the search-

string results reported above, since it provides the 

quantitative breakdown of the same searches. 

 

 
Figure 2. PRISMA flowchart: Process of selection relevant articles 

 

Conducting stage 

Initial database searches produced 514 

documents in total: Scopus (n=390), ERIC 

(n=120), and Science Direct (n=4). Records were 

exported to a reference manager, where duplicate 

entries across the three databases were identified 

and removed prior to screening. The remaining 

unique records were then screened by title and 

abstract against the criteria in Table 1, reducing 

the pool to 109 articles for full-text assessment. 

Full-text review eliminated a further 80 articles 

that did not meet the inclusion criteria, yielding 

29 final articles for analysis. Figure 2 (Steps of 

the SLR) is placed at the beginning of this 
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Methods section, immediately after the opening 

paragraph, because it orients the reader to the 

overall procedural sequence before the specific 

keyword and criteria details are presented. Figure 

3 (PRISMA-style flow diagram of the selection 

process) is placed here, at the end of the 

Conducting Stage paragraph, because it visually 

documents the exact numerical funnel (514→ 

109→29) just described. 

Screening, eligibility assessment, and quality 

appraisal were carried out by a single reviewer 

given the scope of this graduate research; this 

single-reviewer process, rather than independent 

dual-reviewer screening with formal 

disagreement resolution, is acknowledged as a 

limitation in the Conclusion. Prior to inclusion, 

each full-text article was appraised for 

methodological quality using criteria addressing 

the clarity of the research aims, the 

appropriateness of the study design and data 

collection procedures, and the transparency of the 

reported findings, consistent with recommended 

quality-appraisal practice in systematic reviews; 

no article was excluded on quality grounds alone, 

but the appraisal informed the weight given to 

individual studies during synthesis. 

Each included article was systematically 

coded by author, year, country, journal, title, and 

key findings, and the extracted data were 

synthesized following a thematic synthesis 

approach comprising three stages: (1) line-by-

line coding of findings from each article's results 

and discussion sections, (2) organization of codes 

into descriptive themes reflecting recurring 

patterns across studies, and (3) development of 

analytic themes—such as the four-phase learning 

trajectory architecture and the cross-cutting 

synthesis themes reported in the Results and 

Discussion—that move beyond the content of 

any single study. 

 
RESULT AND DISCUSSION 

The following sections address each of the three 

research questions in turn, preceded by a 

bibliometric network analysis. VOSviewer 

software was used to map keyword co-

occurrence across the 29 articles. 

VOSviewer analysis produced three primary 

clusters (see Figure 4). The blue cluster anchored 

by ethnomathematic, culture, Indonesia, daily 

life, and cultural context reflects the rapid growth 

of culturally grounded mathematics research. The 

green cluster, organized around development, 

analysis, interview, test, skill, effectiveness, and 

practicality, reveals that R&D is the dominant 

research paradigm. The red cluster encompassing 

activity, learning trajectory, RME, design 

experiment, retrospective analysis, and pilot 

experiment confirms that design research has 

become the methodological cornerstone of RME-

based ethnomathematics scholarship. 

 

 
Figure 3. Network visualization of keyword co-occurrence network (VOSviewer)

 

Temporal overlay analysis reveals a 

discernible shift over 2022–2024. Earlier 

publications concentrated on learning trajectory 

design and retrospective analysis, while more 



 

 

Ramadhiah et al., Ethnomathematics based realistic mathematics education … 101 

  

recent work shows increased attention to 

practicality and interview-driven evaluation, 

indicating maturation toward implementation 

studies. 

 

 
Figure 4. Overlay visualization of keyword co-occurrence network (VOSviewer) 

 

Content analysis of reviewed literature 

Each of the 29 selected articles was coded 

according to author(s) and year, country, journal, 

article title, and principal findings. Table 2 

presents the comprehensive overview. 

Rather than treating Table 3 as a mere 

descriptive inventory, three cross-cutting 

synthesis themes can be drawn from it. First, 

cultural-context consistency: irrespective of the 

specific artifact used wayang kulit ([3], [25]), 

traditional houses ([2], [26]), dance ([27], [28], 

[29]), or indigenous number systems ([30], [31]) 

nearly all studies (24 of 29) situate the cultural 

practice as the literal starting point of the learning 

sequence, confirming that contextual grounding, 

not merely thematic decoration, is the operative 

mechanism across the literature. Second, 

variation in integration depth: while several 

studies ([32], [33]) explicitly theorize how 

ethnomathematics and RME combine at the level 

of curriculum design, most (e.g., [2], [3], [26], 

[27], [28], [31]) treat the cultural context 

primarily as a vehicle for a single mathematical 

topic without articulating the underlying 

integration model, suggesting that theoretical 

elaboration of the integration mechanism itself 

remains underdeveloped relative to its practical 

application. Third, a domain concentration gap: 

the majority of studies address geometry, integer 

operations, and set theory ([2], [3], [25], [26], 

[27], [34], [35]), while algebra [36], probability 

[37], and statistics [38] remain comparatively 

underrepresented, corroborating the bibliometric 

evidence noted earlier that ethnomathematics 

research disproportionately favors geometric 

topics. These synthesis themes, rather than the 

individual entries themselves, form the analytical 

basis for the discussion that follows. 

 

Table 2. Content analysis of 29 reviewed articles 

Key Findings by Author(s) Country 

Payadnya et al. [1]: 76% of students showed highly positive responses; 24% moderate. 

Limited cultural awareness was a key barrier. 

Indonesia & 

Thailand 

Prahmana and Istiandaru [3]: Wayang kulit contains mathematical elements for set 

theory and nurtures positive student character. 

Indonesia 

Lidinillah et al. [32]: Five integration model categories identified; RME, CTL, and 

PBL most commonly employed. 

Indonesia 

Hendriana et al. [30]: Javanese number systems strengthen arithmetic and improve 

conceptual understanding. 

Indonesia 

Deda et al. [5]: Ethnomathematics research rose 2012–2022; geometry is the dominant 

research domain. 

Indonesia & 

Brazil 

(continued on next page) 
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Table 2. (continued) 

Suparatulatorn et al. [39]: Technology + RME built problem-solving skills and 

conceptual understanding for pre-service teachers. 

Thailand 

Umbara et al. [2]: Cigugur practices cover enumeration, integer operations, sets, 

modulo, and congruence. 

Indonesia 

Kusuma et al. [38]: Cultural artifacts covered statistics, trigonometry, algebra, 

arithmetic, geometry, and probability. 

Indonesia 

Umbara et al. [31]: Kampung Naga applies modulo to determine auspicious days for 

construction and farming. 

Indonesia 

Wibawa et al. [40]: Solar2D RME media: valid, practical, effective; N-Gain = 0.77 

(high effectiveness). 

Indonesia 

Turmuzi et al. [41]: Publications rose since 2016; qualitative methods dominant (49 of 

80 articles). 

Indonesia 

Payadnya et al. [42]: Validation 87.27% (media), 91% (content); HOTS rate improved 

from 60% to 79%. 

Indonesia 

Armiati et al. [37]: RME-based probability design: valid, practical, effective for 

mathematical communication. 

Indonesia 

Afriansyah and Arwadi [34]: Four origami-based activities enabled progressive 

understanding of quadrilateral concepts. 

Indonesia 

Khairunnisak et al. [36]: RME learning trajectory for algebra proved valid and 

supported representation ability. 

Indonesia 

Hartono et al. [26]: Four-activity Joglo-based trajectory supported incremental 

understanding of lines and angles. 

Indonesia 

Putri et al. [29]: Aiken index 0.59–0.89; significant learning gains; practicality 84.97%. Indonesia 

Umbara et al. [33]: Sundanese ethnomathematics aligns with content, context, and 

process dimensions of mathematical literacy. 

Indonesia 

Risdiyanti and Prahmana [25]: RME-based HLT via wayang and Mahabharata 

effectively addressed set theory difficulties. 

Indonesia 

Kusuma et al. [38]: Ethnomathematics + Mozart Effect enhanced problem-solving and 

mathematical disposition. 

Indonesia 

Aprinastuti and Kovacs [43]: 79.03% translated verbal to graphical representations; 

19.35% credited cultural elements for motivation. 

Indonesia & 

Hungary 

Listiawati et al. [44]: RME for slow learners still requires specialized intervention; 

teachers lacked full understanding. 

Indonesia 

Sukestiyarno et al. [35]: Ethnomathematics-based instruction produced higher spatial 

ability than conventional classes. 

Indonesia 

Hastuti et al. [27]: Sagele Dance facilitated informal-to-formal transition and cultivated 

cultural pride. 

Indonesia 

Rawani et al. [28]: Three South Sumatra dance activities supported informal 

understanding of transformations. 

Indonesia 

Bagchi [45]: Pythagorean philosophy reduces utilitarian distortion and promotes 

intellectualism. 

International 

Labuem et al. [46]: Tradition covers arithmetic, fractions, ratio, and modular 

arithmetic; five-stage strategy enhanced engagement. 

Indonesia 

Hortelano and Lapinid [47]: ETR enhanced teachers' Mathematical Content 

Knowledge and cultural responsibility. 

Philippines 

Hardiyanto et al. [48]: Three Tedhak Siten + GeoGebra activities enabled discovery of 

reflection definition and formula. 

Indonesia 

 

Learning trajectory design and conceptual 

understanding 

Across the 29 reviewed articles, learning 

trajectory designs consistently follow a 

progression from cultural exploration to formal 

mathematical abstraction. Hartono et al. [26] 

designed four sequential activities grounded in 

the Joglo traditional house context that led 

seventh-grade students through an incremental 

understanding of lines and angles. Hastuti et al. 
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[27] developed three activities centered on the 

Sagele Dance free movement exploration, 

directional combination, and number-line 

formalization that facilitated students’ transition 

from informal to formal understanding of integer 

operations. Hardiyanto et al. [48] created a three-

stage GeoGebra-assisted trajectory using the 

Tedhak Siten tradition, enabling students to 

discover the definition, characteristics, and 

formula of geometric reflection through 

contextual problem-solving. 

Similar patterns appear in other topics. 

Risdiyanti and Prahmana [25] built a 

Hypothetical Learning Trajectory (HLT) for set 

theory through wayang kulit and the 

Mahabharata narrative, demonstrating that the 

cultural scenario provided both cognitive 

scaffolding and motivational engagement. 

Rawani et al. [28] utilized South Sumatran dance 

as the vehicle for three activities on translation 

and reflection, finding that contextual informality 

supported subsequent formalization. Armiati et 

al. [37] developed a Local Instructional Theory 

(LIT) for probability that proved valid, practical, 

and effective in enhancing mathematical 

communication skills. Labuem et al. [46] 

documented how the Tordauk jerpara tel tradition 

was translated into a five-stage pedagogical 

strategy that enhanced engagement, abstract 

thinking, cognitive flexibility, and social value 

internalization. The trajectory-design logic 

identified across these studies is not confined to 

geometry, integer operations, and set theory: 

Afriansyah and Arwadi [34] designed four 

sequential origami-based activities that supported 

students' progressive understanding of 

quadrilateral properties, Khairunnisak et al. [36] 

validated an RME-based learning trajectory for 

algebraic expressions that strengthened students' 

mathematical representation ability, and 

Sukestiyarno et al. [35] found that an 

ethnomathematics-based instructional sequence 

for non-Euclidean geometry produced 

significantly higher spatial ability than 

conventional instruction. Together, these three 

studies indicate that the same contextual-

exploration-to-formalization logic extends, with 

appropriate cultural anchoring, into algebra and 

advanced geometric domains that the 

bibliometric evidence identifies as comparatively 

underexplored. 

Collectively, these trajectories share a 

common structural logic: (1) contextual 

exploration of local cultural practice; (2) 

identification of embedded mathematical 

concepts; (3) formalization of informal 

understanding; (4) reflection and contextualized 

problem-solving. This four-phase architecture 

was derived inductively through thematic 

synthesis of the reported procedures across the 29 

articles rather than adopted wholesale from a pre-

existing model, and its structure was 

subsequently cross-checked against, and found to 

align closely with, RME’s principle of 

progressive mathematization; the model 

therefore represents a synthesis-driven pattern 

that is theoretically confirmed by, rather than 

merely borrowed from, established RME theory. 

It proves applicable across geometry, algebra, 

integer operations, set theory, transformations, 

probability, and arithmetic. Bagchi [45] offers a 

fitting theoretical anchor, arguing that 

revitalizing mathematics education requires 

reconnecting the discipline with the intellectual 

and social fabric of communities precisely what 

ethnomathematics-based RME achieves. 

 

 
Figure 5. Synthesized four-phase learning trajectory model integrating ethnomathematics and RME 

 

Beyond this general anchoring, each phase of 

the model maps onto a specific, well-established 

RME construct rather than standing as an ad hoc 

label. The first phase, contextual exploration of 

local cultural practice, instantiates Freudenthal's 

[14] notion of didactical phenomenology, in 

which a concept is introduced through a 

phenomenon such as a dance, a house-building 

ritual, or a shadow-puppet narrative that this 

concept is historically and cognitively suited to 
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organize [14]. The second and third phases, 

identification of embedded mathematical 

concepts and formalization of informal 

understanding, together operationalize guided 

reinvention: students are not handed formal 

definitions but are supported, through carefully 

sequenced tasks, to reconstruct mathematical 

ideas that mirror how those ideas were 

historically or informally discovered within the 

cultural practice itself [14]. Across all four 

phases, the progressive shift from culturally 

embedded, informal representations (e.g., dance 

movements, house measurements) toward 

increasingly formal mathematical models 

exemplifies emergent modeling, whereby a 

model of a specific informal situation gradually 

becomes a model for more general mathematical 

reasoning [42]. Read this way, the four-phase 

architecture is not merely descriptive of what the 

reviewed studies did, but is a synthesis-derived 

instantiation of RME's core theoretical 

machinery, which strengthens rather than merely 

decorates its claim to theoretical contribution. 

 

Affective responses and motivation 

The evidence for affective engagement with 

ethnomathematics-based RME learning is both 

consistent and compelling. Payadnya et al. [1] 

reported that approximately 76% of students 

across Indonesian and Thai contexts 

demonstrated highly positive responses to 

culturally integrated mathematics learning, 

describing it as engaging and challenging. The 

remaining 24% exhibited moderately positive 

responses, often attributable to unfamiliarity with 

their own cultural environment and prior 

habituation to procedural instruction. This 

variation is not random: Listiawati et al. [44] 

similarly found that RME implementation for 

slow learners required specialized scaffolding 

because teachers themselves lacked a full 

understanding of how to design culturally 

grounded tasks, indicating that the moderate-

response subgroup often reflects gaps in teacher 

readiness and task design rather than a deficiency 

in the students themselves. Regional differences 

in cultural familiarity compound this effect: 

Payadnya et al. [1] observed that responses varied 

between the Indonesian and Thai samples, 

suggesting that the strength of a student's prior 

exposure to the specific cultural artifact used, not 

culture in the abstract, is what determines 

whether the contextualization strategy succeeds. 

Aprinastuti and Kovacs [43] found that 79.03% 

of pre-service teachers successfully translated 

verbal cultural descriptions into graphical 

mathematical representations, and that 19.35% 

explicitly attributed increased motivation to the 

inclusion of cultural elements. The use of 

multiple representations by 72.54% of 

participants correlated with deeper conceptual 

engagement and more positive emotional 

involvement. 

Hastuti et al. [27] observed that situating 

integer operations within the choreographic 

structure of the Sagele Dance fostered not only 

mathematical understanding but also cultural 

pride and a sense of ownership over the learning 

process—an outcome consistent with Prahmana 

and Istiandaru’s [3] finding that values embedded 

in wayang kulit cultivated positive character 

dispositions alongside mathematical competence. 

Kusuma et al. [49] reported that combining 

ethnomathematics with the Mozart Effect in an 

analytical geometry course enhanced students’ 

mathematical disposition and sustained 

engagement beyond what conventional 

instruction could achieve. Hortelano and Lapinid 

[47] documented that recontextualizing Kalinga 

cultural artifacts into teachable mathematical 

resources strengthened teachers’ sense of cultural 

responsibility and community belonging. 

These findings suggest that 

ethnomathematics-based RME generates positive 

affect not merely by making lessons more 

interesting, but by establishing a meaningful 

connection between mathematical content and 

students’ cultural identity. When students 

recognize that their heritage is a site of 

mathematical knowledge, motivation becomes 

intrinsically grounded rather than externally 

induced. However, a subset of learners who are 

less culturally attuned or more accustomed to 

procedural instruction requires additional 

scaffolding to fully benefit from this approach. 

 

Technology-based learning media 

effectiveness and practicality 

Technology integration amplifies the 

effectiveness of RME-based ethnomathematics 

by providing interactive, scalable environments 

for cultural contextualization. Wibawa et al. [40] 

developed an RME-based learning medium for 

entrepreneurship arithmetic using Solar2D, 

achieving high expert validity scores, strong 

practicality ratings, and an N-Gain of 0.77 

indicating substantial learning gains. Ade et al. 

[42] created a virtual-exhibition-based RME 
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medium reaching 87.27% media validation and 

91% content validation, with HOTS completion 

rates improving from 60% in the pilot study to 

79% in the full field trial, and a student 

satisfaction score of 83%. 

Putri et al. [29] developed a GeoGebra-

integrated e-worksheet grounded in the Ethno-

PMRI framework, using the Mayang Rontek 

Dance as the cultural context for plane geometry 

instruction. The tool achieved an Aiken validity 

index of 0.59–0.89, statistically significant 

learning gains on the Wilcoxon signed-rank test, 

and a practicality score of 84.97%. Hardiyanto et 

al. [48] likewise found that GeoGebra’s dynamic 

visualization capabilities enhanced students’ 

exploratory discovery of reflection properties 

within the Tedhak Siten cultural frame. 

Suparatulatorn et al. [39] demonstrated that 

technology-mediated RME in university-level 

calculus instruction built problem-solving 

competence and conceptual understanding 

among pre-service mathematics teachers. 

Across these studies, technology-based 

ethnomathematics media achieve validity indices 

of 87–91%, practicality scores of 83–84.97%, 

and effectiveness measures in the high-gain 

range. These figures represent the range reported 

across the four technology-based studies 

reviewed ([29], [40], [42], [48]) rather than a 

pooled statistical average, since each study 

employed its own validation instrument (expert 

judgment scales, Aiken's index, or media/content 

validation forms) and its own sample; they are 

reported jointly here to indicate the consistent 

band within which independently validated 

technology-based media tend to fall, not a single 

aggregated effect size. Despite this 

methodological heterogeneity, the convergence 

of independently derived validity and practicality 

scores within a comparatively narrow band 

confirms that digital tools are not merely 

supplementary but genuinely transformative in 

this pedagogical context. The interactive 

affordances of Solar2D, GeoGebra, and virtual 

exhibitions allow cultural artifacts to be 

dynamically explored, manipulated, and 

formalized in ways that static worksheets cannot 

achieve. 

While the reviewed literature is largely 

affirmative of ethnomathematics-based RME, 

several implementation challenges surfaced 

within the studies themselves warrant explicit 

discussion rather than being subsumed under an 

uncritically positive narrative. First, teacher 

readiness is a recurring constraint: Listiawati et 

al. [44] found that teachers implementing RME 

principles for slow learners lacked a full 

understanding of how to translate the approach 

into practice, indicating that the pedagogical 

benefits documented in this review are contingent 

on a level of teacher expertise that is not 

guaranteed at scale. Second, the evidence base 

carries a notable cultural and geographic 

concentration: 26 of the 29 reviewed studies are 

set in Indonesia, meaning that claims about the 

generalizability of ethnomathematics-based 

RME beyond Indonesian cultural contexts, or to 

communities whose cultural practices are less 

thoroughly documented or less easily formalized 

mathematically, remain largely untested and 

carry a risk of cultural bias toward artifacts that 

are already well-suited to classroom translation. 

Third, designing a valid learning trajectory from 

an authentic cultural practice is itself a non-trivial 

task: it requires researchers or teachers to identify 

mathematically rigorous structures within 

practices that were not created for pedagogical 

purposes, a process that several of the reviewed 

studies (e.g., [32], [33]) treat as requiring 

specialized ethnomodeling expertise rather than a 

routine curriculum-design step. Fourth, while 

technology-based media show strong validity and 

practicality scores, all four technology studies in 

this review ([40], [42], [29], [48]) were 

conducted in relatively well-resourced settings; 

the reviewed literature offers no direct evidence 

on how Solar2D-, GeoGebra-, or virtual-

exhibition-based media perform in schools with 

limited digital infrastructure, leaving a gap 

between the demonstrated potential of 

technology integration and its feasibility in 

under-resourced classrooms. Acknowledging 

these challenges does not undermine the overall 

pattern of positive findings, but it tempers the 

strength of the claims that can be made about 

immediate, unqualified scalability. 

 
CONCLUSION 

This systematic literature review of 29 peer-

reviewed articles culminates in a four-phase 

conceptual synthesis model contextual 

exploration, concept identification, 

formalization, and reflective problem-solving 

that captures how ethnomathematics-based 

Realistic Mathematics Education operates across 

three interconnected dimensions: learning 

trajectory design, affective engagement, and 



 

 

Ramadhiah et al., Ethnomathematics based realistic mathematics education … 106 

 

technology integration. Rather than three 

separate findings, these dimensions function as 

mutually reinforcing components of a single 

pedagogical architecture, with cultural context 

supplying both the cognitive entry point for 

formalization and the affective anchor for 

sustained motivation. 

With respect to learning trajectory design 

(RQ1), the evidence confirms that RME-based 

trajectories incorporating local cultural contexts 

traditional dances, shadow puppetry, indigenous 

number systems, and vernacular architecture 

effectively scaffold students’ transition from 

informal cultural reasoning to formal 

mathematical abstraction across geometry, 

algebra, integer operations, set theory, 

transformations, probability, and arithmetic. The 

recurrent four-phase architecture (contextual 

exploration → concept identification → 

formalization → reflective problem-solving) 

emerges as the structural core of effective design. 

Regarding affective responses (RQ2), one of 

the reviewed studies found that approximately 

76% of students demonstrate highly positive 

engagement with ethnomathematics-based 

learning, reflecting a sense of cultural recognition 

and identity-affirmation that sustains intrinsic 

motivation. Nevertheless, a minority of 

learners—particularly those disengaged from 

their cultural heritage or habituated to procedural 

instruction—require additional pedagogical 

scaffolding to fully benefit from this approach. 

On technology integration (RQ3), digital 

media including Solar2D, GeoGebra, and virtual 

exhibitions attain high validity (87–91%), strong 

practicality (83–84.97%), and substantial 

effectiveness (N-Gain 0.77; HOTS improvement 

from 60% to 79%), confirming that technology 

meaningfully amplifies the reach and impact of 

ethnomathematics-based RME. These findings 

carry direct implications for educators, 

curriculum designers, and policymakers seeking 

to develop culturally responsive mathematics 

curricula that simultaneously preserve 

indigenous knowledge and enhance students’ 

21st-century mathematical competencies. 

Taken together, this review makes three 

distinct contributions. Theoretically, it 

demonstrates that the four-phase learning 

trajectory architecture is not an arbitrary 

descriptive summary but a synthesis-derived 

pattern that directly instantiates Freudenthal's 

[14] didactical phenomenology, guided 

reinvention, and emergent modeling, thereby 

showing concretely how ethnomathematics 

operationalizes RME's core theoretical 

commitments rather than merely supplying 

decorative cultural content. Methodologically, it 

offers a thematic-synthesis procedure, moving 

from descriptive coding of 29 studies to cross-

cutting analytic themes, that future reviews of 

culturally situated mathematics education can 

adapt. Practically, it equips educators, curriculum 

designers, and policymakers with an evidence-

based four-phase design heuristic and a realistic 

account of the conditions (teacher readiness, 

cultural familiarity, digital infrastructure) under 

which culturally responsive mathematics 

instruction succeeds or falls short. These 

contributions should, however, be read in light of 

several limitations. First, the review was 

restricted to English-language, peer-reviewed 

journal articles indexed in three databases 

(Scopus, ERIC, and Science Direct) published 

between 2021 and 2025; relevant work published 

in Indonesian or other languages, in conference 

proceedings or dissertations, indexed in other 

databases, or published outside this window was 

not captured, which may understate the true 

breadth of the evidence base. Second, screening, 

eligibility assessment, and quality appraisal were 

conducted by a single reviewer rather than 

independently by multiple reviewers with a 

formal disagreement-resolution protocol, which 

introduces a risk of selection and appraisal 

subjectivity that dual-reviewer designs are 

intended to mitigate. Third, the evidence base is 

geographically concentrated, with 26 of the 29 

included studies set in Indonesia, limiting 

confidence in the generalizability of these 

findings to cultural contexts substantially 

different from those represented here. Future 

systematic reviews would benefit from broader 

language and database coverage and independent 

multi-reviewer screening to address these 

constraints. 
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