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Received 2023-07-09 Mathematics learning in Madrasah Ibtidaiyah often faces significant obstacles due to a
Revised 2024-05-23 lack of interest and motivation in learning among students. This is often associated with
Published 2024-06-22 using traditional and less interesting teaching methods, which do not meet students' basic

psychological needs. To overcome this problem, this study used qualitative methods and
purposive sampling to select respondents according to the study's needs. Data were
collected through passive observation, semi-structured interviews, and documentation
techniques, which were then analyzed using an interactive analysis model. This process
facilitated an in-depth evaluation of the impact of using the Discovery Learning model
supported by flashcard media. The results of this study indicate an increase in student
engagement and motivation with the implementation of the Discovery Learning model
and flashcards, characterized by increased interaction during learning sessions and a
better understanding of mathematical concepts. Based on these results, it is
recommended that educators integrate interactive and student-centered teaching

Keywords: Discovery methods, such as Discovery Learning, to increase engagement and motivation in
Learning, Flashcards, learning mathematics. Further research is needed to explore the long-term impact of this
Mathematics, Elementary pedagogical approach on student learning outcomes and satisfaction by comparing it
Madrasah with traditional teaching methods. This study's contribution is to prove that the

Discovery Learning method and the use of flashcards are effective in increasing students'
mathematical engagement and understanding. This supports the use of more interactive
learning approaches to increase learning motivation. In addition, this study recommends
further studies to assess the long-term impact of this method compared to traditional
teaching, providing an important contribution to future educational research.
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INTRODUCTION

Mathematics learning in Madrasah Ibtidaiyah faces various challenges, especially low student
interest and motivation in learning (Xia et al., 2022; Waswa & Al-Kassab, 2023). Low learning
motivation is often caused by the unfulfilled basic needs of students, such as a sense of security and
social support, as expressed in Abraham Maslow's motivation theory (Henwood et al., 2015; Hayre-
Kwan et al., 2021; Bowen, 2021). On the other hand, mathematics is also often considered difficult
and tedious due to a less interactive and uninteresting teaching approach (Fung et al., 2018; Russo et
al., 2020; Atamosa & Dioso, 2024). These challenges indicate the need for updates in learning
methods to make students more actively involved (Castro & Zermeno, 2020; Kwangmuang et al.,
2021; Konak et al., 2024). This study aims to apply the Discovery Learning model supported by
flashcard media as an innovative approach to increase student motivation and participation in
mathematics learning. This model is designed to help students understand concepts more contextually
and enjoyably, which aligns with the Ministry of Education and Culture policy, which emphasizes
the importance of a scientific approach in teaching and learning.
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Previous studies have shown that low motivation is a significant challenge in mathematics
learning in Madrasah Ibtidaiyah (Waskitoningtyas, 2016; Hardi et al., 2022). In this context, Maslow's
motivation theory, applied by Alhashem (2022), emphasizes the importance of fulfilling students'
basic needs to increase learning motivation. Contextual and interactive learning approaches, as
proposed by Suryawati & Osman (2018) and Pratiwi et al. (2024), along with Piaget's constructivism
theory (Pagan, 2006; Mensah, 2015), are effective in improving mathematical understanding. In
addition, as discussed by Flora et al. (2020), Vygotsky's social interaction and scaffolding theories
also play an essential role in children's cognitive development. The emphasis on learning media, such
as flashcards, which support students' creativity and activity, has been proven by Yowaboot &
Sukying (2022). However, mathematics is still often considered a scary subject (Chand et al., 2021;
Weir, 2023). Based on these findings, this study aims to analyze the planning, implementation, and
evaluation of the Discovery Learning learning model in mathematics learning with flashcard media
to overcome these challenges.

This study uses the Discovery Learning model and flashcards to analyze three main aspects of
mathematics learning. First, the planning process involving these two tools must be evaluated.
Second, to investigate the effect of implementing this model on student interaction and engagement
in learning sessions. Third, to assess the model's effectiveness in improving students' mathematical
understanding. This study contributes significantly to mathematics education by increasing student
engagement through independent exploration, supporting the development of critical thinking skills,
and providing practical evaluation of learning, which helps teachers optimize teaching strategies. In
addition, the inclusive approach applied allows students of various ability levels to access the material
effectively, provides insights and recommendations for more innovative and engaging teaching
approaches, and produces documentation of best practices in mathematics education. This study
hypothesizes that using the Discovery Learning model with flashcards will increase student
engagement in mathematics learning more effectively than traditional learning methods.

The Discovery Learning model, equipped with the use of flashcards, is designed to improve
students’ understanding of mathematical concepts and conceptual abilities. With this method, students
are expected to develop their critical thinking skills more effectively during the learning process. The
proposed hypothesis also states that through Discovery Learning evaluation, teachers can obtain more
in-depth and valuable feedback, which will help them optimize their teaching strategies. Furthermore,
the inclusive approach integrated with flashcards allows all students, including those with special
needs or at various levels of academic ability, to access and understand learning materials better. This
approach aims to create a supportive and efficient learning environment for each student. The
effectiveness of this Discovery Learning model will be examined through systematic data collection
and analysis, hypothesis verification, and evaluation of students' mathematics learning outcomes.

RESEARCH METHODS

This study uses a qualitative approach chosen based on the research objectives. The qualitative
approach aims to produce descriptive data in the form of written or spoken words from research
subjects, reflecting their behavior as researchers observe (Tenny et al., 2022; Lim, 2024). The type of
research applied is descriptive qualitative research, where the data collected is presented in the form
of words, not numbers. This approach allows researchers to provide a detailed and factual picture of
the findings in the field. Research subjects were selected using purposive sampling techniques, which
are carried out deliberately by considering specific categories relevant to the research objectives
(Etikan et al., 2015; Turner, 2020). This technique ensures that the selected participants have
characteristics or experiences that match the research needs so that the data obtained can support a
more in-depth analysis and are relevant to the problems being studied.

This study collected data through three main techniques: passive participant observation, semi-
structured interviews, and documentation. In the passive participant observation technique,
researchers observe without being directly involved with the subjects so that their natural behavior
can be observed without intervention (Creswell, 2014). Semi-structured interviews are used to obtain
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in-depth information flexibly but remain focused on the research objectives (Kvale & Brinkmann,
2009). Meanwhile, documentation techniques involve collecting relevant written and visual notes to
support the research results (Bowen, 2009).

The data analysis process follows the interactive analysis model proposed by Miles and
Huberman (1994), which consists of three main stages: data condensation, data presentation, and
conclusion. In the data condensation stage, the information obtained is summarized and focused on
relevant aspects of the research. The summarized data is then organized and presented clearly in the
data presentation stage. In the final stage, conclusions are drawn by identifying patterns and insights
from the available data and verifying them through further analysis. The validity of the data is ensured
through triangulation of sources and techniques. Information is verified by comparing data from
various sources and using multiple collection techniques, thus providing the reliability and accuracy
of the research findings (Patton, 2002). This method allows for valid and credible research results,
supporting the overall objectives.

RESULTS AND DISCUSSION
Result
Discovery Learning Planning with Flashcards in Mathematics Learning

A comprehensive learning planning strategy and Discovery Learning approach have been
implemented to improve the quality of mathematics learning at Madrasah Ibtidaiyah Al-Ma'arif 02
Jombang. Planning activities involve the preparation of documents, such as annual programs and
lesson plans, which begin two weeks before learning begins. By implementing the Discovery
Learning model, students actively explore and build knowledge, with the support of interactive
learning methods such as PMRI and STEM and using varied learning media such as flash cards. This
initiative makes the material more interesting and helps deepen students’ understanding of
mathematical concepts effectively.

Table 1. Learning Planning In Elementary Madrasahs
No Findings Description
1  Comprehensive Planning Mathematics teachers at MI Al-Ma'arif 02 Jombang carry out comprehensive
planning, including annual programs, semester programs, syllabuses, and Learning
Implementation Plans (RPPs). This preparation begins two weeks before learning
is implemented.

2 Implementation of The discovery learning model is adopted as the primary approach. In this model,
Discovery Learning students actively explore and build knowledge through problem-solving and
Model investigation, encouraging deeper engagement and interaction.

3 Fun Learning Methods Various methods are applied that support fun learning, including Realistic
Mathematics Education (PMRI), project-based learning, and STEM, all of which
support a deep understanding of mathematical concepts in authentic contexts.

4 Readiness of Learning Teachers prepare various learning resources, including textbooks, worksheets, and

Resources online resources, that support comprehensive and varied learning activities.

5 Use of Learning Media Learning media used include flashcards, picture cards, and natural objects. These
media facilitate the effective delivery of educational information and help visualize
mathematical concepts.

The findings from the Discovery learning planning with flashcard media at Madrasah Ibtidaiyah
Al-Ma'arif 02 Jombang show an innovative approach to teaching mathematics. Although this strategy
supports interactive learning, it is necessary to ensure that all teachers are adequately trained to
implement this method effectively. In addition, methods such as PMRI and STEM must be integrated,
followed by a systematic evaluation to assess their effectiveness in learning outcomes. Adapting
learning resources to local needs and student diversity is also crucial to ensure the material is relevant
to all. Finally, using learning media such as flashcards must be accompanied by teacher training to
maximize their potential. By considering these factors, the learning approach at the madrasah can be
more effective and comprehensively meet students’ learning needs.
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Implementation of Discovery Learning with Flashcards in Mathematics Learning

The following table summarizes the significant findings of the mathematics learning process to
assess the effectiveness of implementing the Discovery Learning model at Madrasah Ibtidaiyah Al-
Ma’arif Jombang. This table covers various aspects, from the teacher's approach at the beginning of
learning to the reflection and feedback stages, highlighting how various pedagogical strategies are
applied to maximize student engagement and skill development. Each component in this table
illustrates how combining innovative learning techniques and effective social interactions can enrich
the learning experience, promote deep understanding, and facilitate the development of students' self-
confidence and critical skills. This table provides an overview of how well-designed learning can

produce positive learning outcomes.
Table 2. Implementation of M1 Al-Ma'arif Jombang Learning

No Findings Explanation

1  Personal Approach at the Initial activities involving attendance checks and questions about student well-
Beginning of Learning being create a comfortable environment and encourage student motivation and

participation in learning.

2 Implementation of This learning model emphasizes inquiry-based learning that makes the teacher
Discovery Learning act as a facilitator, allowing students to interact and construct their knowledge
Model actively.

3 Activation of Prior Learning media such as flashcards and props such as protractors stimulate
Knowledge students' curiosity and activate prior knowledge, which helps build a more

complex understanding of concepts.

4 Development of High- Students develop critical thinking skills such as analysis and evaluation through
Order Thinking Skills formulating questions and group discussions.

5  Collaboration and Social Learning through group discussions and collaboration emphasizes Vygotsky's
Interaction as Learning social constructivism theory, which states that social interaction enriches
Media learning.

6  Use of Teaching Aids to The use of props in mathematics helps students visualize and understand abstract
Understand Abstract concepts, making the material more accessible.

Concepts
7  Reflection and Feedback The final stage of the learning process, when students compare their answers with

Process

the textbook material, is an opportunity for deep reflection and metacognitive

learning. It is also an opportunity for teachers to provide feedback that strengthens
understanding and increases student confidence.

Implementing learning at MI Al-Ma’arif Jombang shows positive steps with a personal
approach, the Discovery Learning model, and practical teaching to increase student motivation and
understanding. The individual approach creates a comfortable learning environment, while the
Discovery Learning model allows students to interact and construct their knowledge actively.
Activation of previous knowledge through media such as flashcards and teaching aids helps students
understand abstract concepts better. In addition, developing critical thinking skills and collaboration
through group discussions reflects the application of Vygotsky's social constructivism theory. The
reflection and feedback process at the end of learning provides opportunities for students to deepen
their understanding. However, several aspects, such as providing adequate scaffolding, division of
roles in groups, and more structured reflection guides, need to be improved. Overall, this
implementation is exemplary, but further adjustments are required to ensure optimal learning
outcomes for all students.

Discovery Learning Evaluation Results with Flashcard Media

The evaluation of the implementation of the Discovery Learning model in the mathematics class
of Madrasah Ibtidaiyah Al-Ma'arif 02 Jombang revealed several significant findings that provide
valuable insights into the effectiveness of this method in the context of elementary education. The
findings highlight how structured and interactive learning activities can improve students'
engagement and understanding of mathematics materials. Furthermore, the evaluation also showed
that while most students showed increased activity and understanding, many still needed more
attention to achieve the expected level of experience. Thus, these results validate the effectiveness of
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using flashcard media and the Discovery Learning method and emphasize the need for more focused
support strategies for students who experience difficulties.
Table 3. Student Learning Outcomes in Mathematics Learning

+
!Activeness of Class IV Al Students Class IV A2 Student Activity
No. Categorv Percentage No. Category Percentage
1 Very active 31% 1 Very active 35%
2 Active 56% 2 Active 53%
3 Quite active 13% 3 Quite active 12%
4 Less active - 4 Less active -
5 | Very less active - 5 | Very less active -
Average value 84 Average value 85

From the existing data, 13% of class IV Al students are pretty active, 56% are active, and
31% are very active. The average final student activity score is 85, which means it is in the active
category, with 12% quite active, 53% active, and 35% very active. The use of discovery learning
models and flashcard media makes it easier to convey and understand the material and work on
questions. However, some students are less active and prefer to play alone, so they need help
understanding the material. In the knowledge assessment, in class IV A1, nine students got a score
above the KKM, 3 got a score just above the KKM, and four got below the KKM. In class IV A2,
12 students got a score above the KKM, 1 got a score just above the KKM, and four got below the
KKM. This shows that there are still students who have not completed their mathematics learning,
as in the data below:

Table 4. Mathematics Learning Outcomes
Knowledge Assessment Data for Class IV Al Knowledge Assessment Data for Class IV A2
Students Students

No  Rating result Number of No Rating result Number of students
students
1 Value above KKM 9 1  Value above KKM 12
2 KKM pass value 3 2 KKM pass value 1
3 Value below KKM 4 3  Value below KKM 4
Amount 16 Amount 17

From the mathematics knowledge assessment results for grade 1V Al and A2 students at
Madrasah Ibtidaiyah Al-Ma'arif 02 Jombang, it can be seen that most students have successfully
achieved and exceeded the Minimum Completion Criteria (KKM). In grade IV Al, nine students
achieved scores above the KKM; in grade IV A2, the number increased to 12. However, four students
in each class still score below the KKM, indicating the need for further educational intervention. The
inconsistency in achieving the KKM pass score between the two classes, with three students in grade
IV Al and only 1 in grade IV A2, indicates differences in learning effectiveness that may be
influenced by teaching methods or individual student factors. These data underscore the importance
of a more in-depth analysis of teaching methods and the implementation of remedial strategies to help
struggling students and curriculum adjustments to improve overall learning outcomes.

Discussion
Effective Collaboration in Discovery Learning Preparation

The learning preparation process at Madrasah Ibtidaiyah Al-Ma‘arif 02 Jombang shows how
effective collaboration between teachers and principals can strengthen the implementation of the
Discovery Learning model. This collaboration, which is based on Vygotsky's (1978) social learning
theory, emphasizes that learning is a process that occurs socially and becomes more effective through
active interaction between students and their environment (Okita, 2012; Huang & Lajoie, 2023). The
stages of this collaboration start from annual and semester program planning to developing a detailed
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Learning Implementation Plan (RPP) (Suharsono et al., 2024). References from Rayuni (2010) and
Koto (2020) help compile RPPs that are not only by academic standards but also relevant to current
educational needs. With the active involvement of the madrasah principal, all critical aspects of the
learning process, such as the preparation of portals, the creation of promissory notes, and the
preparation of syllabuses, are guaranteed to be ready by the prevailing educational demands, ensuring
that every step of the teaching and learning process in this madrasah is designed to achieve optimal
learning outcomes (Fairuz, 2020; De Felice et al., 2023).

This collaboration not only facilitates administrative preparation but also strengthens the
pedagogical approach taken by teachers in the classroom. The Discovery Learning model adopted
requires teachers to be active facilitators who guide students through problem-solving and
investigation (Darling-Hammond et al., 2019; Almulla, 2020). This approach is based on Piaget's
constructivist theory, which emphasizes the importance of direct experience in learning to deepen
understanding and knowledge construction (Piaget, 1950). Effective collaboration in planning and
implementing this model ensures that all learning activities are designed to maximize student
participation and offer engaging and interactive learning opportunities (Konings et al., 2020; de Jong
etal., 2022).

Furthermore, this collaboration also creates a supportive environment for sharing resources and
learning strategies between teachers, which enriches the learning experience and improves the overall
quality of education (Benchetrit & Katz, 2019; Popkewitz, 2022). According to Slavin (1996),
collaboration in the educational context can improve teaching effectiveness and student motivation.
This reflects the madrasah's commitment to integrating the principles of the 2013 curriculum
innovatively and effectively while ensuring that all students receive a fun and meaningful
mathematics education.

The Role of
Teacher (E)S b, inci
Collaboration E)hfel\;):di(;]siﬂ
Vygotsky's E, Piaget's
Theory é Theory
. . Curriculum
esson Plan % v Integration

Figure 1. Collaboration in Learning Preparation

Preparation in the learning process is an essential element in preparing teaching materials. The
figure illustrates collaboration between teachers, the application of Vygotsky and Piaget's theories,
and the development of lesson plans, all essential for efficient curriculum development. Also, it
highlights the importance of the role of the madrasah principal in supporting and facilitating
educational initiatives. Although the figure shows the importance of these elements in education,
more details on their implementation and effectiveness in real situations are still needed. This
presentation offers a good starting point but requires further elaboration for a deeper understanding
of the practical application of these concepts.

Optimizing Active Learning Through Discovery Learning Model

The application of the Discovery Learning model in fourth-grade mathematics learning at
Madrasah Ibtidaiyah Al-Ma‘arif 02 Jombang has shown how this method can maximize active
learning. Through initial activities that check student attendance and well-being, teachers have
created a comfortable learning environment essential for increasing student motivation and
participation (Dewey, 1938; Zitha et al., 2023; Al-Said, 2023). This model changes teachers' role to
that of facilitators who guide students to explore and construct their knowledge, inviting them to ask
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questions and analyze, thus encouraging higher critical thinking and evaluation (Bruner, 1961; King,
1994).

The core activities in mathematics teaching at Madrasah Ibtidaiyah Al-Ma'arif 02 Jombang
effectively utilize learning media such as flashcards and teaching aids. Using these tools is very
important because it not only triggers the activation of students' prior knowledge but also helps them
interact directly with the material being studied (Chin & Osborne, 2008; Jaaska et al., 2022). By
actively involving students in the learning process, they become more engaged and motivated to dig
deeper into the subject matter. This is because effective learning involves more than passive reception
of information, but also active interaction with the content.

Furthermore, the approach used in this learning activity is in line with the theory of social
constructivism proposed by Vygotsky. According to Vygotsky (1978), learning occurs through
dynamic social interactions, and knowledge is built in a social context through collaboration and
dialogue with others. In this mathematics class, the teacher facilitates group discussions and
collaborative activities that strengthen students' understanding of mathematical concepts and develop
their social skills (Turner & Patrick, 2004; Gastager et al., 2022). This process supports students' deep
understanding of the material being studied and reinforces the importance of learning together as a
community of learners.

Although the Discovery Learning model provides various benefits in stimulating critical
thinking and increasing student engagement, this approach also brings challenges, primarily related
to the high cognitive load that students may experience (Wang, 2024). This challenge is especially
felt by students with undeveloped problem-solving skills or who struggle with mathematical concepts.
While beneficial, the critical thinking required in the Discovery Learning model can be a source of
stress for students who do not receive adequate support during the learning process (Chusni et al.,
2021; Darling-Hammond et al., 2019). Without proper guidance, students may feel overwhelmed and
frustrated, hindering their academic development rather than advancing it. This underscores the
importance of the effective use of scaffolding in learning, which Wood et al. (1976) emphasized as a
way to support students in incrementally building their knowledge and skills.

To address this issue, teachers must actively manage classroom activities and ensure that
scaffolding is tailored to students' individual needs. Good scaffolding can include providing
additional instruction, breaking tasks into smaller, more manageable steps, or providing examples
and models to guide students' learning (Nowell et al., 2017; McGill et al., 2023). Mayer (2004)
described the importance of adapting this teaching approach to accommodate varying student ability
levels, which helps minimize frustration and maximize effective learning. Through this strategy, all
students, regardless of their academic ability level, are given an equal opportunity to thrive and benefit
fully from the Discovery Learning approach. Thus, while supporting the development of critical
thinking and problem-solving, teachers also foster an inclusive and supportive learning environment.

Increasing Student | Q | Enhanced Critical
Engagement A g Thinking

Cognitive Load () O .q@ The Importance of’
Challenge Scaffolding

C=a>>>

Figure 2. Application of Discovery Learning in Learning
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Overall, the Discovery Learning model in Madrasah Ibtidaiyah Al-Ma'arif 02 Jombang has
improved mathematics learning outcomes by promoting critical thinking, problem-solving, and
deeper conceptual understanding. With careful attention to scaffolding and classroom dynamics
management, this learning process makes learning more enjoyable and meaningful, preparing
students with the skills needed for future success (Hattie & Timperley, 2007; Dweck, 2006).

Effective Strategies in Optimizing Learning and Assessment in Mathematics Classrooms

At Madrasah Ibtidaiyah Al-Ma‘arif 02 Jombang, assessment in fourth-grade mathematics
classes utilizes the concept of metacognition proposed by Flavell in 1979. Metacognition is students'
awareness and regulation of their cognitive processes. The teacher here plays a role not only as a
transmitter of material but also as a facilitator who helps students summarize and reflect on their
learning (Rosi & Hopkins, 2007; Trent, 2012). This process allows students to understand better,
evaluate the material taught, and identify areas for improvement, effectively increasing
comprehension and retention of the material. This approach also encourages collaborative learning,
where students can discuss and share learning strategies with their classmates, creating a supportive
academic and social growth environment (Le et al., 2017; McKay & Sridharan, 2023). Effective
teachers who implement this method provide constructive feedback that encourages student
engagement and motivation. In this way, Madrasah Ibtidaiyah Al-Ma‘arif 02 Jombang teaches
mathematics and facilitates the development of critical and reflective thinking skills that benefit
students in the long run (White, 2007; Aryal, 2024).

O'Reilly et al. (2022) added that this reflective activity is important in helping students develop
their metacognitive abilities, namely the ability to think about their thinking. By encouraging students
to summarize and reflect on the material being studied actively, teachers help them strengthen
concepts and deepen their understanding. This process also allows students to identify areas they may
not fully understand so that learning becomes more adaptive and responsive to their needs. Critically,
it is important to note that this strategy requires teachers skilled in teaching techniques that support
active and reflective learning (Lindner & Schwab, 2020; Hernandez-Torrano et al., 2020). This
requires adequate training and skills for teachers to implement metacognitive approaches effectively,
focusing not only on academic learning outcomes but also on developing students' critical and
reflective thinking skills. In addition, this approach must be supported by an adequate assessment
system that can accommodate and value the process of critical and reflective thinking, not just the
end product of learning (Golden, 2023; Michalsky, 2024).

Students are directed to summarize the learning objectives, main keywords, and mathematical
concepts learned. They are invited to pray together, create a positive and respectful classroom
environment, and reinforce values and academic content. The assessment results show that most
students have achieved or exceeded the Minimum Completion Criteria (KKM), but there are also
students in grades 1V, Al, and A2 who need additional assistance. This suggests the need for more
focused and remedial instructional strategies, in line with Vygotsky’s Zone of Proximal Development
(ZPD) theory (Borthwick et al., 2003), which recommends interventions to guide students toward
more profound understanding. Approaches such as customized tasks and adequate scaffolding by
teachers (van de Pol et al., 2018; Mathé & Christensen, 2024), as well as differentiation of instruction
suggested by Tomlinson (Eikeland & Ohna, 2022; Langelaan et al., 2024), can help in addressing the
gaps in understanding among students. The importance of ongoing formative assessment in
monitoring and adjusting students’ progress and providing the feedback needed to improve their
knowledge and performance cannot be overstated.

Several improvements can be implemented to improve the effectiveness of closing activities
and the learning process in general, such as providing remedial support and differentiation for
students who do not meet the KKM (Tomlinson, 2001). Effective time management and flexible
curriculum are also vital in reducing the stress associated with limited learning time, allowing students
to engage more deeply with the material (Hiebert & Grouws, 2007). In addition, increasing active
monitoring and scaffolding for less engaged students is essential. Teachers can assign specific tasks
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to keep them focused and actively involved in learning. A more structured reflective approach at the
end of the session can also help deepen students’ understanding by inviting them to write about their
learning experiences and areas for improvement, which will strengthen the learning process and
enrich their educational experience (Flavell, 1979). These improvements can significantly improve
the effectiveness of closing activities and the learning process, ensuring that every student gets the
maximum opportunity to learn and develop.

The Role of Strategies for
Teachers in Metacognitive Students Who Plans to Improve
Asscssment Development Need Help Leaming

5" =
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Encouraging Creating a The Importance
Student Positive of Formative
Reflection Environment Assessment

Figure 3. Learning and Assessment in Mathematics Class

The role of teachers in assessing and recognizing student abilities for effective intervention
requires elaboration on optimal assessment methods for mathematics, such as formative assessment
through portfolios and summative assessment through standardized tests. The importance of student
metacognitive development and self-reflection is highlighted, but the figure lacks details on
connecting these to concrete classroom practices, such as learning journals and group discussions.
Strategies to support struggling students require further elaboration, including educational technology
and individualized learning approaches. The figure also emphasizes a positive learning environment
but lacks practical examples such as inclusive classroom norms or collaborative approaches. Learning
improvement plans are discussed without practical examples when integrating formative assessment
and curriculum adjustments based on feedback, which could provide more insight.

CONCLUSION

Collaboration in Preparation for Discovery Learning can be realized through practical
cooperation between teachers and madrasah principals to maximize the Discovery Learning model.
This collaboration covers all phases, from planning to developing the Learning Implementation Plan
(RPP) and compiling materials that support the constructive learning approach. In implementing this
model in the fourth grade of madrasah, teaching aids and activities that stimulate students' knowledge
are the focus, with teachers acting as facilitators who support critical thinking. This model faces
challenges such as high cognitive load, requiring effective scaffolding to ensure all students can
access and understand the material well. The approach and closing of learning emphasize the
importance of reflection and formative assessment, as well as the need for remedial methods and
teaching whose differentiation becomes clear through varied assessment results, aiming to optimize
the benefits of the Discovery Learning model and support the academic development of all students.

The theoretical implications of this study indicate that collaboration between teachers and
madrasah principals in the Discovery Learning model strengthens the constructivist learning approach
that emphasizes student activeness and participation. This provides new insights into the use of
scaffolding to reduce cognitive load, deepens understanding of the dynamics of collaboration in
education, and highlights factors that influence its effectiveness. This study suggests increasing
structured collaboration in lesson plan development and resource exchange as standard policy,
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training teachers in scaffolding techniques to support active and inclusive learning, and utilizing
formative assessment and remedial strategies to adjust teaching based on student needs.

Recommendations for further research based on this study include comparative testing between
madrasahs that use the Discovery Learning model and those that adopt traditional methods to assess
student learning outcomes and satisfaction differences. Research can also focus on the long-term
impact of this model on the development of students’ critical and academic skills. It is also essential
to evaluate the effectiveness of teacher training in implementing scaffolding and active strategies, as
well as curriculum adaptation to support interactive learning. In addition, the use of technology in
Discovery Learning and a multidisciplinary approach that combines psychology, sociology, and
educational technology can provide deeper insights into the synergy and effectiveness of this
approach in madrasah education.

ACKNOWLEDGEMENT

We want to thank the Head of Madrasah, teachers, and staff at Madrasah Ibtidaiyah Al-Ma’arif
02 Jombang, Jember, for the assistance and cooperation that have been given during the
implementation of this research. We would also like to thank the Rector of the State Islamic
University of Kiai Haji Achmad Siddig Jember, for all the support and convenience that has been
given so that this research can run well and smoothly.

BIBLIOGRAPHY

Alhashem, F. (2022). Disadvantages Boys in Public Schools in Kuwait Face When Compared to Their
Peers in Private Schools. In J. Boivin & H. Pacheco-Guffrey (Eds.), Education as the Driving
Force of Equity for the Marginalized (pp. 45-63). IGI Global Scientific Publishing.
https://doi.org/10.4018/978-1-7998-8025-7.ch003

Almulla, M. A. (2020). The Effectiveness of the Project-Based Learning (PBL) Approach as a Way
to Engage Students in Learning. Sage Open, 10(3). https://doi.org/10.1177/2158244020938702

Al-Said, K. (2023). Influence Of Teacher On Student Motivation: Opportunities To Increase
Motivational Factors During Mobile Learning. Education And Information Technologies, 1-19.
Advance online publication. https://doi.org/10.1007/s10639-023-11720-w

Aryal, M. (2024). Reflective Teaching and Practices in the Classroom. Journal of Multidisciplinary
Research Advancements, 2(1), 26-31. https://doi.org/10.3126/jomra.v2i1.66635

Atamosa, M. S., & Dioso, E. D. (2024). Peer Tutoring Approach And Academic Performance Of
Pupils: An Experimental Study. International Journal of Innovative Science and Research
Technology, 9(7), 2085-2107. https://doi.org/10.38124/IJISRT24JUL1085

Benchetrit, R., & Katz, 1. (2019). “This Is My Way ... I Am An Ambassador” Identity Voices Of
Teachers With Learning Disorders. Teaching and Teacher Education, 86, 102923.
https://doi.org/10.1016/j.tate.2019.102923

Borthick, A. F., Jones, D. R., & Wakali, S. (2003). Designing Learning Experiences Within Learners'
Zones Of Proximal Development (ZPDS): Enabling Collaborative Learning On-Site And
Online. Journal of Information Systems, 17(1), 107-134.
https://doi.org/10.2308/jis.2003.17.1.107

10


https://doi.org/10.4018/978-1-7998-8025-7.ch003
https://doi.org/10.1177/2158244020938702
https://doi.org/10.1007/s10639-023-11720-w
https://doi.org/10.3126/jomra.v2i1.66635
https://doi.org/10.38124/IJISRT24JUL1085
https://doi.org/10.1016/j.tate.2019.102923
https://doi.org/10.2308/jis.2003.17.1.107

DUCARE: Journal of Primary Education
Vol 5, No 1, June (2024), pp. 1-16

Bowen, B. (2021). The Matrix of Needs: Reframing Maslow’s Hierarchy. Health, 13, 538-563.
https://doi.org/10.4236/health.2021.135041

Bowen, G. A. (2009). Document Analysis As A Qualitative Research Method. Qualitative Research
Journal, 9(2), 27-40. https://doi.org/10.3316/QRJ0902027

Bruner, J. S. (1961). The Act Of Discovery. Harvard Educational Review, 31, 21-32.
https://digitalauthorship.org/wp-content/uploads/2015/01/the-act-of-discovery-bruner.pdf

Castro, P. M., & Zermeno, M. G. (2020). Challenge Based Learning: Innovative Pedagogy For
Sustainability Through E-Learning In Higher Education. Sustainability, 12(10), 4063.
https://doi.org/10.3390/su12104063

Chand, S., Chaudhary, K., Prasad, A., & Chand. V. (2021). Perceived Causes of Students’ Poor
Performance in Mathematics: A Case Study at Ba and Tavua Secondary Schools. Front. Appl.
Math. Stat. 7:614408. https://doi.org/10.3389/fams.2021.614408

Chin, C., & Osborne, J. (2008). Students’ Questions: A Potential Resource For Teaching And Learning
Science. Studies in Science Education, 44(1), 1-39.
https://doi.org/10.1080/03057260701828101

Chusni, M. M., Saputro, S., Rahardjo, S. B., & Suranto. (2021). Student’s Critical Thinking Skills
Through Discovery Learning Model Using E-Learning On Environmental Change Subject
Matter.  European  Journal  of  Educational  Research, 10(3),  1123-1135.
https://doi.org/10.12973/eu-jer.10.3.1123

Creswell, J. W. (2014). Research Design: Qualitative, Quantitative, And Mixed Methods Approaches
(4th ed.). SAGE Publications.
https://www.ucg.ac.me/skladiste/blog_609332/objava_105202/fajlovi/Creswell.pdf

Darling-Hammond, L., Flook, L., Cook-Harvey, C., Barron, B., & Osher, D. (2019). Implications For
Educational Practice Of The Science Of Learning And Development. Applied Developmental
Science, 24(2), 97-140. https://doi.org/10.1080/10888691.2018.1537791

Darling-Hammond, L., Schachner, A. C. W., Wojcikiewicz, S. K., & Flook, L. (2023). Educating
Teachers To Enact The Science Of Learning And Development. Applied Developmental
Science, 28(1), 1-21. https://doi.org/10.1080/10888691.2022.2130506

De Felice, S., Hamilton, A. F. C., Ponari, M., & Vigliocco, G. (2023). Learning From Others Is Good,
With Others Is Better: The Role Of Social Interaction In Human Acquisition Of New

Knowledge. Philosophical transactions of the Royal Society of London. Series B, Biological
sciences, 378(1870),20210357. https://doi.org/10.1098/rstb.2021.0357

de Jong, L., Meirink, J., & Admiraal, W. (2022). School-Based Collaboration As A Learning Context
For Teachers: A Systematic Review. International Journal of Educational Research, 112,
101927. https://doi.org/10.1016/j.ijer.2022.101927

Dewey, J.  (1938). Experience And Education. New York: Collier Books.
https://www.schoolofeducators.com/wp-content/uploads/2011/12/EXPERIENCE-
EDUCATION-JOHN-DEWEY .pdf

Dweck, C. S. (2006). Mindset: The New Psychology Of Success. New York: Random House.
https://adrvantage.com/wp-content/uploads/2023/02/Mindset-The-New-Psychology-of-
Success-Dweck.pdf

11


https://doi.org/10.4236/health.2021.135041
https://doi.org/10.3316/QRJ0902027
https://digitalauthorship.org/wp-content/uploads/2015/01/the-act-of-discovery-bruner.pdf
https://doi.org/10.3390/su12104063
https://doi.org/10.3389/fams.2021.614408
https://doi.org/10.1080/03057260701828101
https://doi.org/10.12973/eu-jer.10.3.1123
https://www.ucg.ac.me/skladiste/blog_609332/objava_105202/fajlovi/Creswell.pdf
https://doi.org/10.1080/10888691.2018.1537791
https://doi.org/10.1080/10888691.2022.2130506
https://doi.org/10.1098/rstb.2021.0357
https://doi.org/10.1016/j.ijer.2022.101927
https://www.schoolofeducators.com/wp-content/uploads/2011/12/EXPERIENCE-EDUCATION-JOHN-DEWEY.pdf
https://www.schoolofeducators.com/wp-content/uploads/2011/12/EXPERIENCE-EDUCATION-JOHN-DEWEY.pdf
https://adrvantage.com/wp-content/uploads/2023/02/Mindset-The-New-Psychology-of-Success-Dweck.pdf
https://adrvantage.com/wp-content/uploads/2023/02/Mindset-The-New-Psychology-of-Success-Dweck.pdf

Rohmah, I. A., & Prayogo, M. S.
Application of Discovery Learning with Flashcard Media to Increase Active Mathematics

Eikeland, 1., & Ohna, S. E. (2022). Differentiation In Education: A Configurative Review. Nordic
Journal of Studies in Educational Policy, 8(3), 157-170.
https://doi.org/10.1080/20020317.2022.2039351

Etikan, 1., Musa, S. A., & Alkassim, R. S. (2015). Comparison Of Convenience Sampling And
Purposive Sampling. American Journal of Theoretical and Applied Statistics, 5(1), 1-4.
https://doi.org/10.11648/j.ajtas.20160501.11

Fairuz, F. M. (2020). The Islamic Islamic Religious Education Learning System: Islamic Religious
Education Learning System Through a Contextual Model of Teaching and Learning Based
Improving the Thinking Ability of Madrasah Students in Islamic Boarding Schools. /lomata
International Journal of Social Science, 1(3), 141-148. https://doi.org/10.52728/ijss.v1i3.115

Flavell, J. H. (1979). Metacognition And Cognitive Monitoring: A New Area Of Cognitive-
Developmental Inquiry. American Psychologist, 34(10), 906-911.
https://psycnet.apa.org/doi/10.1037/0003-066X.34.10.906

Flora, Raja, P., & Mahpul. (2020). Discovery Learning Strategy: Integrating Think-Pair-Share and
Teacher’s Corrective Feedback to Enhance Students’ Writing Language Accuracy.
International Journal of Education and Practice, 8(4), 733-745.
https://doi.org/10.18488/journal.61.2020.84.733.745

Fung, F., Tan, C.Y., & Chen, G. (2018). Student Engagement And Mathematics Achievement:
Unraveling Main And Interactive Effects. Psychol Schs. 2018; 55: 815-831.
https://doi.org/10.1002/pits.22139

Gastager, A., Hagenauer, G., Moser, D., & Rottensteiner, E. (2022). Fostering Preservice Teachers’
Openness To Educational Theory And Self-Regulation As Elements Of Their Epistemic
Reflective Competence: Results From A Mixed-Methods Intervention Study In Austria.
International Journal of Educational Research, 112, 101918.
https://doi.org/10.1016/j.1jer.2021.101918

Golden, B. (2023). Enabling Critical Thinking Development In Higher Education Through The Use
Of A Structured Planning Tool. [Irish Educational Studies, 42(4), 949-969.
https://doi.org/10.1080/03323315.2023.2258497

Hardi, H., Wahyudi, W., Suyitno, H., Kartono, K., & Sukestiyarno, Y. (2022). The Mathematic
Connection Ability Of Pre-Service Teacher During Online Learning According To Their
Learning Style. Journal of Technology and Science Education, 12(1), 230-243.
https://doi.org/10.3926/jotse. 1198

Hattie, J., & Timperley, H. (2007). The Power Of Feedback. Review of Educational Research, 77(1),
81-112. https://doi.org/10.3102/003465430298487

Hayre-Kwan, S., Quinn, B., Chu, T., Orr, P., & Snoke, J. (2021). Nursing and Maslow's Hierarchy: A
Health Care Pyramid Approach to Safety and Security During a Global Pandemic. Nurse leader,
19(6), 590-595. https://doi.org/10.1016/;.mnl.2021.08.013

Henwood, B. F., Derejko, K. S., Couture, J., & Padgett, D. K. (2015). Maslow And Mental Health
Recovery: A Comparative Study Of Homeless Programs For Adults With Serious Mental
lllness.  Administration  and  policy in  mental  health, 42(2), 220-228.
https://doi.org/10.1007/s10488-014-0542-8

12


https://doi.org/10.11648/j.ajtas.20160501.11
https://doi.org/10.52728/ijss.v1i3.115
https://psycnet.apa.org/doi/10.1037/0003-066X.34.10.906
https://doi.org/10.18488/journal.61.2020.84.733.745
https://doi.org/10.1002/pits.22139
https://doi.org/10.1016/j.ijer.2021.101918
https://doi.org/10.1080/03323315.2023.2258497
https://doi.org/10.3926/jotse.1198
https://doi.org/10.3102/003465430298487
https://doi.org/10.1016/j.mnl.2021.08.013
https://doi.org/10.1007/s10488-014-0542-8

DUCARE: Journal of Primary Education
Vol 5, No 1, June (2024), pp. 1-16

Hernéndez-Torrano, D., Somerton, M., & Helmer, J. (2020). Mapping Research On Inclusive
Education Since Salamanca Statement: A Bibliometric Review Of The Literature Over 25
Years.  International  Journal — of  Inclusive  Education, 26(9), 893-912.
https://doi.org/10.1080/13603116.2020.1747555

Hiebert, J., & Grouws, D. A. (2007). The Effects of Classroom Mathematics Teaching on Students’
Learning. In F. Lester (Ed.), Second Handbook of Research on Mathematics Teaching and
Learning (pp. 371-404). Charlotte, NC: Information Age.
https://www.scirp.org/reference/referencespapers?referenceid=1902570

Huang, X., & Lajoie, S. P. (2023). Social Emotional Interaction In Collaborative Learning: Why It
Matters And How Can We Measure It? Social Sciences & Humanities Open, 7(1), 100447.
https://doi.org/10.1016/j.ssah0.2023.100447

Ismail, S. M., Rahul, D. R., Patra, 1., & Rezvani, E. (2022). Formative Vs. Summative Assessment:
Impacts On Academic Motivation, Attitude Toward Learning, Test Anxiety, And Self-
Regulation Skill. Language Testing in Asia, 12(1), 40. https://doi.org/10.1186/s40468-022-
00191-4

Jaaska, E., Lehtinen, J., Kujala, J., & Kauppila, O. (2022). Game-Based Learning And Students’
Motivation In Project Management Education. Project Leadership and Society, 3, 100055.
https://doi.org/10.1016/j.plas.2022.100055

King, A. (1994). Guiding Knowledge Construction In The Classroom: Effects Of Teaching Children
How To Question And Explain. American Educational Research Journal, 31(2), 338-368.
https://doi.org/10.3102/00028312031002338

Konak, A., Kulturel-Konak, S., Schneider, D. R., & Mehta, K. (2024). Enhancing Student Learning
In Innovation Competitions And Programs. European Journal of Engineering Education, 1-21.
https://doi.org/10.1080/03043797.2024.2394945

Konings, K. D., Mordang, S., Smeenk, F., Stassen, L., & Ramani, S. (2020). Learner Involvement In
The Co-Creation Of Teaching And Learning: AMEE Guide No. 138. Medical Teacher, 43(8),
924-936. https://doi.org/10.1080/0142159X.2020.1838464

Koto, I. (2020). Teaching and Learning Science Using YouTube Videos and Discovery Learning in
Primary School. 7(1), 106-118. https://doi.org/10.17509/mimbar-sd.v7i1.22504

Kvale, S., & Brinkmann, S. (2009). Interviews: Learning The Craft Of Qualitative Research
Interviewing (2nd ed.). SAGE Publications. https://psycnet.apa.org/record/2008-15512-000

Kwangmuang, P., Jarutkamolpong, S., Sangboonraung, W., & Daungtod, S. (2021). The Development
Of Learning Innovation To Enhance Higher Order Thinking Skills For Students In Thailand
Junior High Schools. Heliyon, 7(6), €07309. https://doi.org/10.1016/j.heliyon.2021.e07309

Langelaan, B. N., Gaikhorst, L., Smets, W., & Oostdam, R. J. (2024). Differentiating Instruction:
Understanding The Key Elements For Successful Teacher Preparation And Development.
Teaching and Teacher Education, 140, 104464. https://doi.org/10.1016/j.tate.2023.104464

Le, H., Janssen, J., & Wubbels, T. (2017). Collaborative Learning Practices: Teacher And Student
Perceived Obstacles To Effective Student Collaboration. Cambridge Journal of Education,
48(1), 103—122. https://doi.org/10.1080/0305764X.2016.1259389

13


https://doi.org/10.1080/13603116.2020.1747555
https://www.scirp.org/reference/referencespapers?referenceid=1902570
https://doi.org/10.1016/j.ssaho.2023.100447
https://doi.org/10.1186/s40468-022-00191-4
https://doi.org/10.1186/s40468-022-00191-4
https://doi.org/10.1016/j.plas.2022.100055
https://doi.org/10.3102/00028312031002338
https://doi.org/10.1080/03043797.2024.2394945
https://doi.org/10.1080/0142159X.2020.1838464
https://doi.org/10.17509/mimbar-sd.v7i1.22504
https://psycnet.apa.org/record/2008-15512-000
https://doi.org/10.1016/j.heliyon.2021.e07309
https://doi.org/10.1016/j.tate.2023.104464
https://doi.org/10.1080/0305764X.2016.1259389

Rohmah, I. A., & Prayogo, M. S.
Application of Discovery Learning with Flashcard Media to Increase Active Mathematics

Lim, W. M. (2024). What Is Qualitative Research? An Overview and Guidelines. Australasian
Marketing Journal, 0(0). https://doi.org/10.1177/14413582241264619

Lindner, K. T., & Schwab, S. (2020). Differentiation And Individualisation In Inclusive Education: A
Systematic Review And Narrative Synthesis. International Journal of Inclusive Education, 1—
21. https://doi.org/10.1080/13603116.2020.1813450

Mathé, N. E. H., & Christensen, A. S. (2024). Show And Tell: Scaffolding Practices In Lower
Secondary Social Science Classrooms. Journal of Curriculum  Studies, 1-20.
https://doi.org/10.1080/00220272.2024.2378315

Mayer, R. E. (2004). Should There Be A Three-Strikes Rule Against Pure Discovery Learning?
American Psychologist, 59(1), 14-19. https://doi.org/10.1037/0003-066x.59.1.14

McGill, A., McCloskey, R., Smith, D., & Veitch, B. (2023). Establishing Trustworthiness in Health
Care Process Modelling: A Practical Guide to Quality Enhancement in Studies Using the

Functional Resonance Analysis Method. International Journal of Qualitative Methods, 22.
https://doi.org/10.1177/16094069231183616

McKay, J., & Sridharan, B. (2023). Student Perceptions Of Collaborative Group Work (CGW) In
Higher Education. Studies in Higher Education, 49(2), 221-234.
https://doi.org/10.1080/03075079.2023.2227677

Mensah, E. (2015). Exploring Constructivist Perspectives in the College Classroom. Sage Open, 5(3).
https://doi.org/10.1177/2158244015596208

Michalsky, T. (2024). Metacognitive Scaffolding For Preservice Teachers' Self-Regulated Design Of
Higher Order Thinking Tasks. Heliyon, 10(2), €24280.
https://doi.org/10.1016/j.heliyon.2024.e24280

Miles, M. B., & Huberman, A. M. (1994). Qualitative Data Analysis: An Expanded Sourcebook (2nd
ed.). SAGE Publications.

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). Thematic Analysis: Striving to
Meet the Trustworthiness Criteria. International Journal of Qualitative Methods, 16(1).
https://doi.org/10.1177/1609406917733847

Okita, S.Y. (2012). Social Interactions and Learning. In: Seel, N.M. (eds) Encyclopedia of the
Sciences of Learning. Springer, Boston, MA. https://doi.org/10.1007/978-1-4419-1428-6 1770

O'Reilly, C., Devitt, A., & Hayes, N. (2022). Critical Thinking In The Preschool Classroom - A
Systematic  Literature Review.  Thinking Skills and  Creativity, 46, 101110.
https://doi.org/10.1016/j.tsc.2022.101110

Pagan, B. (2006). Positive Contributions of Constructivism to Educational Design. Europe s Journal
of Psychology, 2(1). https://doi.org/10.5964/ejop.v2il1.318

Patton, M. Q. (2002). Qualitative Research And Evaluation Methods (3rd ed.). SAGE Publications.
https://aulasvirtuales.wordpress.com/wp-content/uploads/2014/02/qualitative-research-
evaluation-methods-by-michael-patton.pdf

Popkewitz, T. S. (2022). Comparative Reasoning, Fabrication, And International Education
Assessments: Desires About Nations, Society, And Populations. International Journal of
Educational Research, 112, 101940. https://doi.org/10.1016/].1jer.2022.101940

14


https://doi.org/10.1177/14413582241264619
https://doi.org/10.1080/13603116.2020.1813450
https://doi.org/10.1080/00220272.2024.2378315
https://doi.org/10.1037/0003-066x.59.1.14
https://doi.org/10.1177/16094069231183616
https://doi.org/10.1080/03075079.2023.2227677
https://doi.org/10.1177/2158244015596208
https://doi.org/10.1016/j.heliyon.2024.e24280
https://doi.org/10.1177/1609406917733847
https://doi.org/10.1007/978-1-4419-1428-6_1770
https://doi.org/10.1016/j.tsc.2022.101110
https://doi.org/10.5964/ejop.v2i1.318
https://aulasvirtuales.wordpress.com/wp-content/uploads/2014/02/qualitative-research-evaluation-methods-by-michael-patton.pdf
https://aulasvirtuales.wordpress.com/wp-content/uploads/2014/02/qualitative-research-evaluation-methods-by-michael-patton.pdf
https://doi.org/10.1016/j.ijer.2022.101940

DUCARE: Journal of Primary Education
Vol 5, No 1, June (2024), pp. 1-16

Pratiwi, K., Situmorang, R., & Iriani, T. (2024). The Potential Of Interactive Multimedia With
Contextual Teaching And Learning Approaches In Mathematics Learning: A Systematic
Literature Review. Jurnal EDUCATIO: Jurnal Pendidikan Indonesia, 10(2), 69-77.
http://dx.doi.org/10.29210/1202424526

Rayuni, D. (2010). Manajemen Pembelajaran Di Madrasah Aliyah Negeri (Man) 3 Palembang.
Ta'dib: Jurnal Pendidikan Islam, 15(01), 69-104. https://doi.org/10.19109/td.v15i01.68

Rosi, S. C., & Hopkins, J. (2007). Contrasting Two Approaches to Distance Language Learning.
Distance Education, 28(3), 351-370. https://doi.org/10.1080/01587910701611369

Russo, J., Bobis, J., Sullivan, P., Downton, A., Livy, S., McCormick, M., & Hughes, S. (2020).
Exploring The Relationship Between Teacher Enjoyment Of Mathematics, Their Attitudes
Towards Student Struggle, And Instructional Time Amongst Early Years Primary Teachers.
Teaching and Teacher Education, 88, 102983. https://doi.org/10.1016/j.tate.2019.102983

Slavin, R. E. (1996). Research On Cooperative Learning And Achievement: What We Know, What
We Need To Know. Contemporary Educational Psychology, 21(1), 43-609.
https://doi.org/10.1006/ceps.1996.0004

Suharsono, S., Simanjuntak, O. S., Perwira, R. 1., Pambudi, S., Fachrurradjie, M., & Aqillasari, Y. P.
(2024). Development of a semester learning plans system based on OBE (Outcome-Based
Education). In Proceedings of the 2nd International Conference on Advance Research in Social
and  Economic  Science  (ICARSE  2023) (pp. 485-501). Atlantis  Press.
https://doi.org/10.2991/978-2-38476-247-7 51

Suryawati, E., & Osman, K. (2018). Contextual Learning: Innovative Approach towards the
Development of Students’ Scientific Attitude and Natural Science Performance. Eurasia
Journal of Mathematics, Science and Technology Education, 14(1), 61-76.
https://doi.org/10.12973/ejmste/79329

Tenny, S., Brannan, J. M., & Brannan, G. D. (2022). Qualitative study. In StatPearls. StatPearls
Publishing. https://www.ncbi.nlm.nih.gov/books/NBK470395/

Tomlinson, C. A. (2001). How to Differentiate Instruction in Mixed-Ability Classrooms. Upper
Saddle River, NJ: Pearson Education. https://rutamaestra.santillana.com.co/wp-
content/uploads/2020/01/Classrooms-2nd-Edition-By-Carol-Ann-Tomlinson.pdf

Trent, J. (2012). Innovation As Identity Construction In Language Teaching And Learning: Case
Studies From Hong Kong. Innovation in Language Learning and Teaching, 8(1), 56-78.
https://doi.org/10.1080/17501229.2012.750664

Turner, D. P. (2020), Sampling Methods in Research Design. Headache: The Journal of Head and
Face Pain, 60: 8-12. https://doi.org/10.1111/head.13707

Turner, J. C., & Patrick, H. (2004). Motivational Influences on Student Participation in Classroom
Learning Activities. Teachers College Record, 106(9), 1759-1785.
https://doi.org/10.1111/1.1467-9620.2004.00404.x

van de Pol, J., Mercer, N., & Volman, M. (2018). Scaffolding Student Understanding in Small-Group
Work: Students’ Uptake of Teacher Support in Subsequent Small-Group Interaction. Journal of
the Learning Sciences, 28(2), 206-239. https://doi.org/10.1080/10508406.2018.1522258

15


http://dx.doi.org/10.29210/1202424526
https://doi.org/10.19109/td.v15i01.68
https://doi.org/10.1080/01587910701611369
https://doi.org/10.1016/j.tate.2019.102983
https://doi.org/10.1006/ceps.1996.0004
https://doi.org/10.2991/978-2-38476-247-7_51
https://doi.org/10.12973/ejmste/79329
https://www.ncbi.nlm.nih.gov/books/NBK470395/
https://rutamaestra.santillana.com.co/wp-content/uploads/2020/01/Classrooms-2nd-Edition-By-Carol-Ann-Tomlinson.pdf
https://rutamaestra.santillana.com.co/wp-content/uploads/2020/01/Classrooms-2nd-Edition-By-Carol-Ann-Tomlinson.pdf
https://doi.org/10.1080/17501229.2012.750664
https://doi.org/10.1111/head.13707
https://doi.org/10.1111/j.1467-9620.2004.00404.x
https://doi.org/10.1080/10508406.2018.1522258

Rohmah, I. A., & Prayogo, M. S.
Application of Discovery Learning with Flashcard Media to Increase Active Mathematics

Vygotsky, L. S. (1978). Mind In Society: The Development Of Higher Psychological Processes.
Cambridge, MA: Harvard University Press.
https://home.fau.edu/musgrove/web/vygotsky1978.pdf

Wang, Q. (2024). Pedagogical Design. In: Designing Technology-Mediated Learning Environments.
Springer, Singapore. https://doi.org/10.1007/978-981-96-0680-1 3

Waskitoningtyas, R. S. (2016). Analisis Kesulitan Belajar Matematika Siswa Kelas V Sekolah Dasar
Kota Balikpapan Pada Materi Satuan Waktu Tahun Ajaran 2015/2016. JIPM (Jurnal lImiah
Pendidikan Matematika), 5(1), 24. https://doi.org/10.25273/jipm.v5i1.852

Waswa, D. W., & Al-kassab, M. M. (2023). Mathematics learning challenges and difficulties: A
students’ perspective. In D. Zeidan, J. C. Cortés, A. Burqgan, A. Qazza, J. Merker, & G. Gharib
(Eds.), Mathematics and Computation: Proceedings of IACMC 2022 (Vol. 418, pp. XXX-XXX).
Springer. https://doi.org/10.1007/978-981-99-0447-1 27

Weir, K. (2023). How To Solve For Math Anxiety? Studying The Causes, Consequences, And
Prevention Methods Needed. Monitor on Psychology, 54(7).
https://www.apa.org/monitor/2023/10/preventing-math-anxiety

White, C. (2007). Innovation and Identity in Distance Language Learning and Teaching. Innovation
in Language Learning and Teaching, 1(1), 97-110. https://doi.org/10.2167/il1t45.0

Wood, D., Bruner, J. S., & Ross, G. (1976). The role of tutoring in problem solving. Journal of Child
Psychology  and Psychiatry, 17(2), 89-100. https://doi.org/10.1111/j.1469-
7610.1976.tb00381.x

Xia, Q., Yin, H., Hu, R., Li, X., & Shang, J. (2022). Motivation, Engagement, and Mathematics
Achievement: An Exploratory Study Among Chinese Primary Students. Sage Open, 12(4).
https://doi.org/10.1177/21582440221134609

Yan, Z., Li, Z., Panadero, E., Yang, M., Yang, L., & Lao, H. (2021). A Systematic Review On Factors
Influencing Teachers’ Intentions And Implementations Regarding Formative Assessment.
Assessment in  Education:  Principles, Policy &  Practice, 28(3), 228-260.
https://doi.org/10.1080/0969594X.2021.1884042

Yowaboot, C., & Sukying, A. (2022). Using Digital Flashcards to Enhance Thai EFL Primary School
Students” Vocabulary Knowledge. English Language Teaching (ELT), 15(7), 61-74.
https://doi.org/10.5539/elt.v15n7p61

Zitha, 1., Mokganya, G., & Sinthumule, O. (2023). Innovative Strategies for Fostering Student

Engagement and Collaborative Learning among Extended Curriculum Programme Students.
Education Sciences, 13(12), 1196. https://doi.org/10.3390/educscil3121196

16


https://home.fau.edu/musgrove/web/vygotsky1978.pdf
https://doi.org/10.1007/978-981-96-0680-1_3
https://doi.org/10.25273/jipm.v5i1.852
https://doi.org/10.1007/978-981-99-0447-1_27
https://www.apa.org/monitor/2023/10/preventing-math-anxiety
https://doi.org/10.2167/illt45.0
https://doi.org/10.1111/j.1469-7610.1976.tb00381
https://doi.org/10.1111/j.1469-7610.1976.tb00381
https://doi.org/10.1177/21582440221134609
https://doi.org/10.1080/0969594X.2021.1884042
https://doi.org/10.5539/elt.v15n7p61
https://doi.org/10.3390/educsci13121196

