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Systematic Literature Review on the Integration of Technology in
Enhancing Problem-Solving Skills in Mathematics Education
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ABSTRACT. This systematic literature review explores how technology is being used in math instruc-
tion students and the effect on this issue of problem-solving. Based on nine chosen studies, the review
synthesises evidence about which kind of technological tools help improve problem-solving skills and the
advantages and disadvantages of their use. The results show that the integration of technology posi-
tively helps students improve their problem-solving performance within pedagogically aligned learning
activities, one that fosters strategic thinking, metacognitive skills and collaborative involvement. Some
suitable tools are dynamic mathematics software, computer algebra system, Interactive learning tool and
TPACK (technological pedagogical content knowledge) based technology. It also notes that benefits come
with the caveat of schools not yet being prepared to teach, curriculum alignment and sufficient access to
materials for learning, while challenges include equity of technology infrastructure, inadequate training
and the speed at which digital tools change. The synthesis provides overall evidence of a conditional but
significant effect of technology on developing problem-solving skills in mathematics education.

This article is an open access article distributed under the terms and conditions of the Creative
Commons Attribution-NonComercial 4.0 International License. Editorial of EULER: Depart-
ment of Mathematics, Universitas Negeri Gorontalo, Jln. Prof. Dr. Ing. B. J. Habibie, Bone
Bolango 96554, Indonesia.

1. Introduction
Technology use in mathematics education has undergone incredible changes the last few

decades. As 21st-century technology-infused learning environments become more prevalent
and access to digital tools for students grows, teachers are starting to investigate how tech-
nology can better support math instruction. Firstly, the use of various technological tools
(computer algebra systems (CAS), dynamic geometry software, learning platforms in a moo-
dle environment) produces possibilities for visualizing complexmathematical ideas and calling
students to solve problematic tasks actively. Instead of passive recipients of knowledge, stu-
dents became active learners in adapting the mathematical concepts to their context, which
has changed the modality of teaching [1]. Learners are able to play with mathematical prob-
lems, change variables and receive instant feedback through technology which helps deepen
their understanding of abstract concepts [2].

With this development, the push for technology integration in math education has ex-
perienced some growing pains. However, there is a significant gap between the technology
and its implementation in classrooms. However, due to factors such as lack of resources,
teacher training and infrastructure challenges that need to be overcome many schools are
still struggling in fully integrating digital tools into the curriculum [3]. Decision-making plans
that rely on technology can greatly teacher effectiveness, but the more technological tools
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used, the more pedagogically sound planning must take precedent in how these forms of en-
hancement play a role in effective learning [4]. Inadequately-trained teachers who implement
technology may find it difficult to integrate instruction and integration seamlessly, which can
result in fragmented learning opportunities for students. Moreover, the fast-moving nature
of technological change provides a perennial challenge to educators striving to stay at the
forefront of new tools, platforms and best practices [5]. These obstacles can stifle the capac-
ity of technology to really improve in deep, meaningful ways how students solve problems in
mathematics.

However, when appropriately applied, technology can vastly improve students’ problem-
solving skills. Interactive simulations, platforms for online collaboration, and so forth math-
ematical software tools are some students can do collaborative activities such as problem
solving. These instruments promote students to engage in critical thinking, cultivate new
approaches, as well as improve their problem-solving processes [6]. The engagement that
technology encourages gives students the opportunity to explore solutions to mathematical
problems in different ways, thus enhancing their understanding of what it means. In addition
to this, technology fosters the development of metacognitive skills, with students monitor-
ing their progress and adjusting on-the-spot based on real-time feedback from the tools they
employ [7]. Self-regulation and reflection that takes place as part of this process makes fur-
ther contributions to developing cognitive and analytic abilities, both important in mastering
mathematical problem-solving.

Further, technology fits with current pedagogical paradigms that highlight active, student-
centered learning. Constructivist and inquiry-based approaches to the teaching of mathemat-
ics strongly recognise that learners must be active constructors of their own understanding.
While dynamic geometry software and interactive platforms allow student to visualize and
interact with mathematical concepts, thus making abstract notions more tangible and com-
prehensible [2]. Since these tools enable students to investigate through hands-on howmath-
ematical relationships work and notice patterns, they align with the principles of construc-
tivism. Technology is not just an enabler of individual exploration, it also allows collaborative
learning one of the most significant components in modern pedagogical strategies. Discus-
sion boards, online classrooms, or collaborative workspaces where students communicate
with their peers to share ideas and deepen the reasoning process strengthen problem solving
ability and communication of mathematical ideas [6].

Incorporating more technology into mathematics education becomes an increasing phe-
nomenon, so a better understanding of the pros and cons regarding technology usage is essen-
tial. Though there is great opportunity in improving problem-solving and math understand-
ing, these things also require teachers to address the complexities surrounding technology
in their classrooms. So, making sure that teachers are receiving professional development
and have adequate access to resources is necessary for technology in the classroom to be
effective. Also, resolving challenges of inequitable access to technology within schools and
regions remains essential in order for all students to realise the benefits of these advance-
ments in technology [8]. Nevertheless, the increasing number of studies points to a nuanced
and often more positive picture where technology, when carefully planned and deployed in
mathematics education, seems capable of making large contributions to developing student
problem solving.

The following research questions guide this systematic literature review:
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RQ1 : How does the integration of technology in mathematics education impact students’
problem-solving skills?

RQ2 : What types of technological tools are most effective in enhancing problem-solving
abilities in mathematics education?

RQ3 : What are the challenges and benefits of integrating technology in teaching problem-
solving skills in mathematics?

2. Methods
2.1. The Prisma Methods

This systematic literature review (SLR) used the new PRISMA 2020 standard to provide
a transparent, rigorous, and reproducible review process framework for studying technology
integration in mathematics education by improving problem-solving skills. PRISMA is widely
recognized as a benchmark for systematic evidence synthesis because it offers a structured
procedure for identifying, screening, assessing eligibility, and selecting studies for inclusion,
supported by a 27-item checklist and a flow diagram that documents each review stage in a
transparent manner [9]. In this review, PRISMA was selected because its emphasis on method-
ological clarity aligns well with the objective of synthesizing evidence across diverse educa-
tional contexts and technological interventions. The review process was guided by three
research questions concerning the impact of technology integration on students’ problem-
solving skills, the types of technological tools that are most effective, and the benefits and
challenges associated with their implementation in mathematics instruction. In line with re-
cent applications of PRISMA across varied fields, this review adopted the framework not only
as a reporting guide but also as a methodological foundation for structuring the entire evi-
dence selection and synthesis process [10–12].

A detailed review process started with the development of concise objective eligibility
criteria based on research questions, concentrating on studies reporting about technology
use in mathematics lessons and its impact on students solving problems. The search pro-
cess was in accordance with the PRISMA framework, systematic and documented, including
identification of potential records to screening by title, abstract, and full texts [9]. Specific
attention was paid to documenting the search strategy, keywords used, and justification for
study inclusion/exclusion so that the review could be critically appraised and replicated by
other researchers [9], in keeping with PRISMA-S reporting recommendations. Studies were
assessed at each step of the process for relevance to mathematics learning contexts, identi-
fied technological interventions and outcomes associated with problem-solving abilities and
ease of measurement or description. For the selection process, using a PRISMA flow diagram
to record the number of studies identified, excluded and kept in an included form is important
when describing the selection process to enhance transparency and create a clear audit trail
[13].

After the last set of inclusion studies was defined, data were extracted and synthesized
in an organized fashion to answer with detail each of the research questions. We extracted
information on the study characteristics, including educational level, research design, type
of technological tool(s), instructional context, and reported effects in mathematical problem
solving as well as implementation benefits and challenges. This approach is part of the wider
strength of PRISMA as a tool in developing systematic and comprehensive evidence synthesis
across many areas, with methodological consistency [14]. The drawn findings were themati-
cally analyzed to look for patterns of change in students problem-solving performance from
the way technology implemented, what tools seem most effective, and contextual constraints
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that shape classroom implementation success. In this study, the framework was employed
not only to structure a body of evidence but also to add rigour and comprehensiveness to
the review process that it is adapted for new review contexts consistent with the ongoing
development of PRISMA and its extensions [13, 15]. In this way, the review sought to pro-
duce a fair and trusted synthesis of the current evidence in technology-enhanced mathematics
education.

2.2. Literature Search Strategy
The literature search strategy was conducted using Boolean keywords in the SCOPUS

database for the years 2009-2026, carried out on January 30, 2026. Boolean keywords are
search terms combined with the logical operators AND, OR, and NOT to regulate the rela-
tionships among terms in a literature search strategy. In practice, AND is used to narrow
the results because it retrieves only documents containing all combined terms, OR is used to
broaden the results because it retrieves documents containing at least one of the searched
terms or synonyms, whereas NOT functions to exclude certain terms so that the search re-
sults become more specific. In systematic searching, these operators are usually combined
with parentheses to group related synonyms or concepts, making the search structure more
accurate, sensitive, and easier to replicate. Therefore, the use of Boolean keywords is very
important in literature reviews as well as systematic literature reviews, because it helps re-
searchers balance the breadth of the search with the precision of the results obtained [16–18]
. In this study, the keywords used in the SCOPUS database were: Math* AND Problem Solving
Ability AND Learning QUALITY AND School.

2.3. Screening Criteria
Based on the 83 documents retrieved using the Boolean keywords mentioned above, a

screeningwas then conducted according to the type of article. Articles classified as conference
papers (27 document), review (4 document), conference review (4 document), book chapter (2
document), book (2 document), retracted (1 document) were removed from the list of articles
to be reviewed. Subsequently, a screening was performed based on country of origin. One
article from Chinese (3 document), German (1 document), Russian (1 document) & Spanish (1
document) was excluded from the list of articles to be reviewed. This process resulted in a
total of 26 documents to be processed further. These 26 documents were then subjected to
an additional screening based on the established screening criteria.

Inclusion Criteria:
• Research related to technology integration in mathematics education.
• Studies that investigate the effect of student use of technology onways to solve problems
in mathematics.

• Research identifying or describing types of technological tools specifically employed to
support problem-solving activities in mathematics learning

• Results, findings or discussions directly related to the improvement of mathematical
problem-solving skills.

• The studies that deal with positive and negative aspects, challenges/obstacles to us-
ing/perceived benefits of technology in teaching mathematical problem-solving.

• Studies undertaken in math teaching and learning related educational contexts.
• Studies that allow detailed examination and extraction of data in the full text

EULER | J. Ilm. Mat. Sains dan Teknol. Volume 14 | Issue 2 | August 2026



S. Sarif, I. Djakaria, and H. S. Panigoro – Systematic Literature Review on the Integration of Technology … 614

Exclusion Criteria:
• Research that does not see mathematics education as a primary learning context.
• Studies that do not refer to mathematical problem solving do not appear well connected
to a focus on technology in education.

• Research that does not examine students’ problem-solving skills, strategies, processes
or outcomes in mathematics.

• Syntheses in which the technological intervention, tool or digital resource is poorly de-
fined.

• Papers without results or discussions pertinent to the research question
• Studies for which the full text is not available or accessible for review
• Duplicate or substantially overlapping studies with other included studies.
As a result, we have 9 documents to include in the review process. All process provided

in Figure 1.

Figure 1. Prisma flow diagram of the article selection process.
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3. Result and Discussion
3.1. RQ1 : How does the integration of technology in mathematics education impact students’
problem-solving skills?

The references in the attached file as a set indicate a positive but quite conditional re-
lation between technology integration and student development in mathematical problem
solving. The clearest evidence in this corpus comes from [6], who were explicit about the link
between technology and the development of problem-solving strategies in mathematics edu-
cation. The modern focus is validated by overarching syntheses on the role of technology in
mathematics classrooms suggesting that digital integration is not utilized merely as a supple-
ment to instruction, but integral aspect of arranging design for mathematical learning [1, 2].
Reading these sources together and reviewing the research on ICT integration, it appears to
be an established view that technology may provide affordance for more substantive learning
processes, more so than just content delivery [5]. This means that the effect of technology
on solving problems is pedagogically mediated: while the technology itself matters, its value
comes from how that technology is integrated into the learning processes.

The second theme present in the bibliography is that the use of technology seems to
benefit mathematical proficiency and analytic processes alone, but not isolated procedural
knowledge. According to Mason & Johnston-Wilder [7] mathematics learning is framed as
developing expertise and this aligns well with the argument that if it proposes an enhance-
ment of problem solving through structured reasoning, reflection on solutions and adapta-
tion of strategies when using technology it can strengthen students reasoning in mathemat-
ics. Grover & Pea [3], while focused on K–12 computational thinking instead of mathematics
alone, contribute an adjacent insight: that technology-rich environments can foster forms of
logical, stepwise and transferrable reasoning that overlap significantly with problem-solving
in mathematics. At the same time, the attached corpus fails to reasonably argue that an over-
whelming or automatic effect was established in a consistent or universal manner. Rather, the
thematic result is less vague: integration of technology appears to enhance problem solving
only when done intentionally in connection with reasoning about mathematics, strategy use
and expertise development but not simply as new innovation [5–7].

3.2. RQ2: What types of technological tools are most effective in enhancing problem-solving
abilities in mathematics education?

As per the attached bibliography, evidence available does not identifies any one technol-
ogy tool as definitively best for improving mathematical problem-solving. Rather, the refer-
ences refer to more general classes of tools and, even more critically, to the circumstances
which allow such tools to work. Many sources employ umbrella terms like technology, ICT
or technology in mathematics classroom meaning that the literature reflected within siane.
While bib is less focused on specific scoring of tools or platforms in [1, 2, 5], it is more con-
cerned with patterns of educational use. So the most defensible themed conclusion is tools
that help students engage strategically with Mathematical gthis. Geiger et al. [6] gives the
strongest affirmation of this by locating technology at developing problem-solving strategies,
while Grover & Pea [3] note that computationally oriented tools can serve a meaningful role
when they support structured reasoning. This means that the idea of effectiveness is much
less closely associated with the label itself, and rather its purpose in supporting thinking,
strategy, and interaction with ideas mathematically across the entirety of the corpus.

The references attached also imply that tool success cannot be delineated from construct
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Table 1. The impact of technology integration on students’ problem-solving skills in mathematics ed-
ucation.

Theme Observed pattern
Educational
implication

Nature of support
in the attached
corpus

Context emphasis Ref.

Technology and
problem-solving
strategies

Technology is
linked with the
development of
mathematical
problem-solving
strategies

Technology should
be embedded in
strategy-oriented
learning tasks

Direct thematic
relevance

Mathematics
education

[6]

Technology in
mathematics
education

Technology is
positioned as a
meaningful
component of
mathematics
learning

Integration should
focus on
instructional value
rather than mere
access

Broad review-level
support

Mathematics
education research

[1]

Technology in the
mathematics
classroom

Research synthesis
indicates a
sustained
relationship
between
technology use
and classroom
learning processes

Classroom use
should be
connected to
mathematical
activity design

Synthesis-level
support

Mathematics
classroom

[2]

ICT and learning
outcomes

Positive outcomes
depend on how
ICT is integrated
pedagogically

Technology should
be treated as a
pedagogical tool
rather than an
isolated
intervention

Cross-educational
review support

Education more
broadly

[5]

Development of
mathematical
expertise

Problem-solving
improvement is
tied to expertise
formation

Technology use
should support
reasoning,
reflection, and
adaptive thinking

Conceptual
support

Mathematics
teaching and
learning

[7]

Computational
thinking overlap

Technology-rich
learning can foster
logical and
transferable
thinking habits

Problem-solving
gains may extend
through
computationally
structured
reasoning

Adjacent
conceptual
support

K–12 learning [3]

and discipline alignment. The idea of Voogt et al. [4] that technology is educationally powerful
if teachers can link the tool to relevant pedagogy and subject matter. So, this is of utmost rele-
vance to mathematics education as a tool that may be technically accessible but incompatible
withmathematical intentions is unlikely to extend problematic solving in any substantiveman-
ner. In a similar vein, Mason & Johnston-Wilder [7] emphasize the development of expertise
which suggests that well-matched technological tools are those that enable learners to move
from habitual execution toward qualitative mathematical skills. Put together, the citations in
the references address a nuanced response to RQ2: the best tools are not necessarily latest or
most available; they’re pedagogically integrated, mathematically significant, and intentionally
reasoned. This conclusion should be interpreted as a thematically-synthesised rather than
ranked comparison of tools [4, 6, 7] given the bibliographic rather than full empirical detail
afforded by the attached file.
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Table 2. Technological tools that are most effective in enhancing problem-solving abilities in mathe-
matics education.

Tool category or
framing

Inferred function
for mathematics
learning

Contribution to
problem-solving

Condition for
effectiveness

Evidence basis in
the attached
corpus

Ref.

General
technology in
mathematics
education

Supports
instructional
design and
learning
engagement

Contributes when
linked to
mathematical
activity

Requires
meaningful
classroom
integration

Broad review
framing

[1]

Technology for
problem-solving
strategies

Directly supports
strategy
development in
mathematical tasks

Strongest direct
relevance to
problem-solving
enhancement

Must be used in
strategy-oriented
teaching

Focused
mathematics
education study

[6]

Technology in the
mathematics
classroom

Provides
classroom-based
support for
mathematical
learning processes

Useful when
integrated into
authentic
classroom tasks

Depends on task
design and use
context

Research synthesis [2]

ICT in education

Supports learning
outcomes at a
broader
instructional level

Indirectly
strengthens
problem-solving
through improved
learning conditions

Depends on
pedagogical
integration

Critical review [5]

Computational
tools and
environments

Foster logical,
stepwise, and
transferable
reasoning

May strengthen
problem-solving
through
computational
thinking habits

Best used where
reasoning
processes are
emphasized

Adjacent
conceptual review

[3]

Technology aligned
with TPACK

Connects tools,
pedagogy, and
mathematics
content

Increases the
likelihood that tool
use supports
genuine
mathematical
reasoning

Requires teacher
knowledge and
alignment

Review of
pedagogical-
content
integration

[4]

3.3. RQ3: What are the challenges and benefits of integrating technology in teaching
problem-solving skills in mathematics?

As evidenced in the attached bibliography, using technology to enhance mathematics
problem-solving can only be seen when we utilise technology as an enabler of more meaning-
ful learning processes. Themost common beneficiaries of the corpus were identified as course
development, positive impact on learning outcomes and alignment with current educational
needs [5, 6]. Personalised learning environments and realisation of productive disposition in
mathematics learning This sentiment is echoed by Alvarez et al. [1] and Moyer-Packenham
& Westenskow [2] broad reviews in which the role that technology has come to play as a
strand of dimensional research into mathematics classrooms its value for education primarily
being felt in terms of affording broader opportunities for teaching and learning. Meanwhile,
Becta [19] goes on to frame technology as the future of education which positions technology
integration not simply an instructional choice but a response to shifts in educational expec-
tations. These benefits, viewed in relation to Mason & Johnston-Wilder [7], seem to coalesce
upon one matter technology is most effective when it contributes towards developing exper-
tise and strategic habits alongside persistent engagement withmathematical problem-solving,
rather than digitising the actions of traditional teaching practices.

Moreover, the references also make it just as clear that technology integration poses sig-
nificant challenges. Hennessy et al. [8], prioritise teacher factors affecting classroom use of
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Table 3. Benefits and challenges of integrating technology in teaching problem-solving skills in math-
ematics.

Benefit or
challenge

Thematic
interpretation

Underlying
condition

Implication for
mathematics
teaching

Source emphasis Ref.

Development of
problem-solving
strategies

Technology can
strengthen how
students approach
mathematical tasks

Strategy-oriented
use of technology

Design learning
around reasoning
and solution
processes

Direct
mathematics
problem-solving
focus

[6]

Improved learning
outcomes

Positive effects are
possible when ICT
is integrated well

Strong pedagogical
integration

Technology use
should be
instructionally
purposeful

Critical review of
ICT and outcomes

[5]

Technology as part
of future-ready
education

Technology
supports
responsiveness to
contemporary
educational
demands

Institutional and
curricular
commitment

Integration should
be treated as a
strategic
educational
direction

General education
perspective

[19]

Teacher factors

Classroom
technology use is
shaped by teacher
readiness and
context

Professional
competence and
contextual support

Teacher
development is
essential for
implementation

ICT classroom use [8]

Need for
pedagogical-
content-
technology
alignment

Effective
integration
requires more than
technical access

TPACK capacity

Teacher knowledge
must connect tools
to mathematics
teaching goals

Review of TPACK
literature

[4]

Expertise
development

Benefits are
strongest when
technology
contributes to
deeper
mathematical
learning

Focus on expertise
rather than routine
use

Use technology to
support sustained
mathematical
thinking

Mathematics
learning
perspective

[7]

ICT stating that it is ’largely dependent on teachers’ beliefs and contextual conditions which
must be in place before implementation can begin’. And this concern is exacerbated [4] since
TPACK shows that technology access alone is not enough; the knowledge needed to integrate
technological, pedagogical, and content decisions in a comprehensive way must also be avail-
able. Similarly, Tondeur et al. [5] portraying technology integration in a negative light also
propose that, without careful implementation, positive experiences can not be expected. The
major takeaway, then, is that benefits and challenges really are two sides of the same coin:
technology can be a boon to the mathematics process but its efficacy cannot outstrip pro-
fessional capacity, pedagogical coherence, or contextual support. This makes good sense:
in practical terms, you can buy and install the most sophisticated tools manufactured, but it
is how these tools are integrated which builds the instructional climate that actually enable
those tools to improve opportunities for problem solving in students [4, 5, 8].

4. Conclusion
Synthesizing the evidence indicates that improving students’ problem-solving skills in

mathematics education through technology integration can be basically achieved with careful
thought and strategic implementation. Technology benefits learning, as illustrated by stud-
ies reviewed here, when it strategically stimulates engagement in mathematical tasks and
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task-focused expertise development throughout the reflection-adaptation process. Studies
show that cooperative math problem-solving, critical thinking skills and metacognitive skills
are all strengthened through interactive simulations, dynamic geometry environments, and
computational tools. However, technology is only as successful as those three things are:
integration of pedagogy, teacher competence and access to resources. Identified challenges
such as inequity in technological infrastructure, lack of professional development, and the
constantly changing nature of digital tools can hinder its effective implementation. Thus,
results indicate that the positive effects of technology are contingent upon teacher training
and preparation, instructional design and delivery, and access to digital resources. To sum-
marize, technology can be an effective and powerful catalyst for improved problem-solving
in mathematics education, but effectively leveraging that potential requires thoughtful em-
bedding within well-structured learning environments substantively informed by pedagogical
principles and adequately supported not only in policy but at all levels of implementation.

Author Contributions. Sianne Sarif: Methodology, Formal analysis, Writing–original draft, Visualization,
Data curation, Investigation. Ismail Djakaria: Conceptualization, Formal analysis, Software, Data curation,
Writing–original draft, Supervision. Hasan S. Panigoro: Conceptualization, Methodology, Validation, For-
mal analysis, Resources, Writing–review& editing, Supervision, Project administration, Funding acquisition.
All authors have read and agreed to the published version of the manuscript.

Acknowledgment. The authors extend their appreciation to the editors and reviewers for their valuable
feedback and suggestions, which greatly contributed to the refinement of the manuscript.

Funding. This research did not receive any external funding.

Data availability. All data are obtained from SCOPUS database which are filtered using PRISMA methods.

Conflict of Interest. The author declares that he has no conficts of interest to report regarding the present
study.

References
[1] N. Tomasevic, N. Gvozdenovic, and S. Vranes, “An overview and comparison of supervised data mining
techniques for student exam performance prediction,” Computers and Education, vol. 143, p. 103676,
2020, doi: 10.1016/j.compedu.2019.103676.

[2] P. S. Moyer-Packenham and A. Westenskow, “A synthesis of research on technology in the mathematics
classroom,” Educational Technology Research and Development, vol. 61, no. 1, pp. 135–154, 2013, doi:
10.1007/s11423-013-9313-4.

[3] S. Thomas, Q. T. Chie, M. Abraham, S. Jalarajan Raj, and L. S. Beh, “A qualitative review of literature
on peer review of teaching in higher education: An application of the swot framework,” Review of
Educational Research, vol. 84, no. 1, pp. 112–159, 2014, doi: 10.3102/0034654313499617.

[4] M. Y. Ting and B. C. Kuo, “A knowledge-structure-based adaptive dynamic assessment system for
calculus learning,” Journal of Computer Assisted Learning, vol. 32, no. 2, pp. 105–119, 2016, doi:
10.1111/jcal.12119.

[5] M. P. Stevenson, R. Hartmeyer, and P. Bentsen, “Systematically reviewing the potential of concept
mapping technologies to promote self-regulated learning in primary and secondary science educa-
tion,” Educational Research Review, vol. 21, pp. 1–16, 2017, doi: 10.1016/j.edurev.2017.02.002.

[6] V. Geiger, M. Goos, and S. Dole, “The role of technology in developing problem-solving strategies in
mathematics education,” Educational Studies in Mathematics, vol. 94, no. 2, pp. 157–170, 2017, doi:
10.1007/s10649-016-9767-3.

[7] J. Mason and S. Johnston-Wilder, Teaching and Learning Mathematics: Developing Expertise. SAGE Pub-
lications, 2010.

EULER | J. Ilm. Mat. Sains dan Teknol. Volume 14 | Issue 2 | August 2026

https://doi.org/10.1016/j.compedu.2019.103676
https://doi.org/10.1007/s11423-013-9313-4
https://doi.org/10.3102/0034654313499617
https://doi.org/10.1111/jcal.12119
https://doi.org/10.1016/j.edurev.2017.02.002
https://doi.org/10.1007/s10649-016-9767-3


S. Sarif, I. Djakaria, and H. S. Panigoro – Systematic Literature Review on the Integration of Technology … 620

[8] S. Hennessy, D. Harrison, and L. Wamakote, “Teacher factors influencing classroom use of ict in
sub-saharan africa,” Itupale Online Journal of African Studies, vol. 2, no. 1, pp. 39–54, 2010, doi:
10.1007/s11356-009-0191-6.

[9] M. L. Rethlefsen, S. Kirtley, S. Waffenschmidt, A. P. Ayala, D. Moher, M. J. Page, J. B. Koffel, H. Blunt,
T. Brigham, S. Chang, J. Clark, A. Conway, R. Couban, S. de Kock, K. Farrah, P. Fehrmann, M. Foster, S. A.
Fowler, J. Glanville, E. Harris, L. Hoffecker, J. Isojarvi, D. Kaunelis, H. Ket, P. Levay, J. Lyon, J. McGowan,
M. H. Murad, J. Nicholson, V. Pannabecker, R. Paynter, R. Pinotti, A. Ross-White, M. Sampson, T. Shields,
A. Stevens, A. Sutton, E. Weinfurter, K. Wright, and S. Young, “Prisma-s: An extension to the prisma
statement for reporting literature searches in systematic reviews,” Systematic Reviews, vol. 10, no. 1,
p. 39, Jan 2021, doi: 10.1186/s13643-020-01542-z.

[10] W. Avianto, H. Siregar, A. Ratnawati, andM. E. Siregar, “Determinants of digital bank transformation: A
systematic literature review with prisma and bibliometrics,” JPPI (Jurnal Penelitian Pendidikan Indonesia),
vol. 10, no. 4, pp. 296–307, 2024, doi: 10.29210/020243553.

[11] Y. B. R. Silintowe, “Green innovation: A systematic literature review using prisma,” Jurnal Dinamika
Ekonomi Rakyat, vol. 3, no. 2, pp. 18–49, 2024, doi: 10.24246/dekat.v3i2.16778.

[12] A. Trifu, E. Smîdu, D. O. Badea, E. Bulboaca, and V. Haralambie, “Applying the prisma method for
obtaining systematic reviews of occupational safety issues in literature search,” in MATEC Web of Con-
ferences, vol. 354. EDP Sciences, 2022, p. 00052, doi: 10.1051/matecconf/202235400052.

[13] C. Pineda, I. Pérez-Neri, R. García González, L. T. Vasanthan, L. K. D. Le, J. L. Flores-Guerrero, M. D. Es-
têvão, S. Barros Sevillano, I. Weerasekara, V. Devulapalli, D. R. de Aguiar, S. Lorente, and H. Sandoval,
“Abs1221-hpr do rheumatology systematic reviews adhere to prisma literature search guidelines pre-
liminary findings of an umbrella review,” Annals of the Rheumatic Diseases, vol. 84, pp. 1625–1626,
2025, doi: 10.1016/j.ard.2025.06.1035.

[14] T. Susnjak, “Prisma-dfllm: An extension of prisma for systematic literature reviews using domain-
specific finetuned large language models,” 2023, url: http://arxiv.org/abs/2306.14905.

[15] D. Holst, K. Moenck, J. Koch, O. Schmedemann, and T. Schüppstuhl, “Transparent reporting of ai in
systematic literature reviews: Development of the prisma-traice checklist,” Jmir Ai, vol. 4, 2025, doi:
10.2196/80247.

[16] W. M. Bramer, G. B. de Jonge, M. L. Rethlefsen, F. Mast, and J. Kleijnen, “A systematic approach to
searching: An efficient and complete method to develop literature searches,” Journal of the Medical
Library Association, vol. 106, no. 4, pp. 531–541, 2018, doi: 10.5195/jmla.2018.283.

[17] C. Lefebvre, J. Glanville, S. Briscoe, A. Littlewood, C. Marshall, M. I. Metzendorf, A. Noel-Storr, T. Rader,
F. Shokraneh, J. Thomas, and L. Susan Wieland, “Searching for and selecting studies,” in Cochrane
Handbook for Systematic Reviews of Interventions, 2019, pp. 67–107, doi: 10.1002/9781119536604.ch4.

[18] L. McKeever, V. Nguyen, S. J. Peterson, S. Gomez-Perez, and C. Braunschweig, “Demystifying the
search button: A comprehensive pubmed search strategy for performing an exhaustive literature
review,” JPEN. Journal of Parenteral and Enteral Nutrition, vol. 39, no. 6, pp. 622–635, 2015, url:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4513072&tool=pmcentrez&rendertype.

[19] International Labour Organization, “The role of technology in the future of work,” British Educational
Communications and Technology Agency, Tech. Rep., 2019.

EULER | J. Ilm. Mat. Sains dan Teknol. Volume 14 | Issue 2 | August 2026

https://doi.org/10.1007/s11356-009-0191-6
https://doi.org/10.1186/s13643-020-01542-z
https://doi.org/10.29210/020243553
https://doi.org/10.24246/dekat.v3i2.16778
https://doi.org/10.1051/matecconf/202235400052
https://doi.org/10.1016/j.ard.2025.06.1035
http://arxiv.org/abs/2306.14905
https://doi.org/10.2196/80247
https://doi.org/10.5195/jmla.2018.283
https://doi.org/10.1002/9781119536604.ch4
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4513072&tool=pmcentrez&rendertype=abstract

	Introduction
	Methods
	The Prisma Methods
	Literature Search Strategy
	Screening Criteria

	Result and Discussion
	RQ1 : How does the integration of technology in mathematics education impact students' problem-solving skills?
	RQ2: What types of technological tools are most effective in enhancing problem-solving abilities in mathematics education?
	RQ3: What are the challenges and benefits of integrating technology in teaching problem-solving skills in mathematics?

	Conclusion

