Pedagogical Innovations in Mathematics Learning in Indonesian Elementary Schools:
A Systematic Literature Review and Future Research Directions


Abstract

Literature reviews about pedagogical innovations in mathematics learning in Indonesian elementary schools are of importance to determine further interventions for refinement and future research directions. This study aims at describing innovations of teaching and learning in mathematics and identifying the underlying problems by using a systematic literature review of scholarly articles published between 2014 and 2019. Additionally, the study outlines the development models used in these previous studies in order to propose a comprehensive future research agenda. The results of this study reveal that the majority of pedagogical innovations focus on developing learning materials and techniques. Elementary students in Indonesia have a negative perception towards mathematics subject, the teachers are less competent, and the learning resources are old-fashioned. The existing mathematics education research and development employs various prominent and recent development models. Its findings, unfortunately, have not been deeply discussed and widely disseminated in Indonesia. Therefore, it is of pivotal importance to consider more profound discussions and extensive dissemination of the findings in future endeavours.	Comment by Author: You have to tell or identify research gaps between theoretical and empirical researches hence literature the review should be conducted.	Comment by Author: Would you please to describe the data sources, instrument, and procedures or contexts clearly?	Comment by Author: Are these general findings from the literature reviews? How to conclude and produce the statement?	Comment by Author: When you analyse many pedagogical innovations from comprising of educational journals, you are expected to find out a novelty as your originality to commence a research.	Comment by Author: It will be better to mention or present the recommendation the proper and specific learning model for elementary students so that your literature review provides high meaning or contribution.
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Introduction
Literature reviews about pedagogical innovations in mathematics learning in Indonesian elementary schools are of importance to determine further interventions for refinement and future research directions. Conducting literature reviews is gaining more and more prominence to acquire the state-of-art knowledge on a particular topic in terms of creating research agendas, identifying gaps in research, or simply discussing a particular matter (Snyder, 2019). Thus, it is required for every single investigation to take literature reviews into account before running a study. Particularly in design research, it is pivotal to have an extensive literature review as preliminary research to gain evidence-based theoretical inputs leading to a better understanding of the problem, context, and relevant topics (McKenney & Reeves, 2018; Plomp, 2013). By doing so, it helps to make the design of the following interventions more suitable so that they address contextual problems more precisely.
The innovations of mathematics teaching and learning in Indonesian elementary schools, unfortunately, have not yet been clearly described so the room for improvement is large and upcoming study agendas are blurred. Furthermore, a systematic literature review of published scholarly articles is less popular among Indonesian scholars than a simple literature study from textbooks. Several recent literature studies that have been done merely conceptually discussed particular issues of mathematics learning. Just to name a few, Handayani et al. (2019) conducted a conceptual review of project-based learning with realistic mathematics education, Wulandari & Mariana (2018) explored mathematics concept in elementary schools based on traditional arts, and Hartono & Karnasih (2017) addressed the importance of mathematical modeling. These conceptual reviews are interesting in the mathematics education field, however, it seems that no contribution to improving contextual problems and direct specific research agendas are made.	Comment by Author: Please insert citations or references to strengthen your statement.
Pedagogical innovations in this study are defined as actions of developing new learning resources as interventions for improving educational practices. No single definition exists for this term; it depends on the context and purpose of the term being used in studies. For instance, in the Second Information Technology in Education Study Module 2 (SITES M2), an international comparative study of innovative pedagogical practices using technology projects, Law et al. (2005) characterised the innovations based on technology-supported significant changes in learning practices that lead to positive student outcomes and are sustainable and transferable. In the higher education context, pedagogical innovations were simply characterized by an intentional action that aims to improve university students’ learning in a sustainable manner (Walder, 2014). Meanwhile, today's pedagogical innovations often relate to smart technologies used in learning and instruction processes (Law et al., 2003; Nachmias et al., 2004; Mioduser et al., 2004; Manning et al., 2017; Owston, 2007) with the main aim of facilitating learning and improving performance. However, in this study, both technology-based and non-technology-based innovations were taken into consideration.
The present study describes innovations of teaching and learning in mathematics, identifies underlying problems, and outlines models used in the previous studies in order to provide room for further improvement and propose a comprehensive forthcoming research agenda. Employing a systematic literature review, the study examines published scholarly articles from 2014 to 2019 with respect to the national implementation of a new Indonesian school curriculum called Kurikulum 2013 at the beginning of 2014. The study is part of a PhD design-based research on developing some interventions and producing theories, principles, and resources in mathematics learning.	Comment by Author: You have to tell or inform the identification of the articles e.g. the index of your articles so that the selected articles are truly qualified.	Comment by Author: You did not highlight the term in the abstract. How important is the term for your research?
The result of this study aims to reveal the current state of educational reforms in Indonesia from the case of mathematics learning and instruction in elementary schools. Through the implementation of the new curriculum, a variety of innovations are introduced in terms of providing alternative sources for learning mathematics. The innovations address multiple problems with regard to students, teachers, and learning resources themselves. The previous research and development studies are incomplete since those do not address theoretical aspects, the studies thus should be improved seriously in the future. Starting by identifying the innovations and the underlying problems, and portraying the research and development models, this article proposes future research directions. Therefore, its findings discuss academic considerations, practical implications, and avenues for forthcoming studies.

Method
The method of this study was a systematic literature review. As a research method, the review investigates relevant previous research for collecting and analysing data (Liberati, 2009) to identify empirical evidence based on pre-specified inclusion criteria to answer a particular research question or hypothesis (Snyder, 2019). The review, therefore, is fruitful for revealing emerging phenomena as well as directing new research to address further questions (Newman & Gough, 2020). In this study, the systematic literature review was taken into account to know what is already known from research and development in mathematics learning in Indonesian elementary schools conducted from 2014 to 2019 and to provide future research directions. The time frame was taken with regard to the national implementation of Kurikulum 2013 at the beginning of 2014. Furthermore, the process of literature review conducted in this study follows the step-by-step phases provided by Snyder (2019, p. 338) while the strategy was adapted from Snyder et al. (2016) and Witell et al. (2016) as illustrated in the following figure.
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Figure 1. Search Strategy of the Literature Review	Comment by Author: You need more explanation on EXCLUDING AFTER THE SECOND READING!



Figure 1 describes the strategy used in this literature review study. Two highly specific keywords (see figure 1) were used to search scholarly articles in the Google Scholar result in 196 articles downloaded manually from the database. The search focuses on Google Scholar to retrieve as many articles as possible through the specific keywords. Scopus or Web of Science was not used owing to the very limited number of published papers from Indonesia with respect to the keywords on the databases. From the 196 articles downloaded originally, 71 were selected for further analysis based on inclusion criteria including the focus on research and development within mathematics learning in elementary schools, published either in journals or proceedings from 2014 to 2019, and written in Bahasa Indonesia and/or English with full-text access. After conducting the second reading, 12 articles were excluded owing to the research in the articles conducted in the context of the former school curriculum in Indonesia called Kurikulum Tingkat Satuan Pendidikan (KTSP). Finally, 59 final sample manuscripts were processed for abstraction and further analysis qualitatively by the themes, namely pedagogical innovations, underlying problems, and development models.	Comment by Author: Could you please tell what criteria did you use?
The qualitative analysis implements both deductive and inductive coding. Theory in educational technology was employed to code deductively the category of pedagogical innovations and the identification of underlying problems. The innovations were categorised based on the classification of learning resources (AECT Task Force on Definition and Terminology, 1977): message, people, material, device, technique and setting. Meanwhile, the main actors and elements of teaching and learning processes in schools that include students, teachers, and learning resources were utilised to classify the problems. The inductive coding was applied to describe development models commonly used in the existing studies.

Results and Discussions
Existing research and development studies have been systematically studied in terms of portraying innovative pedagogical practices and formulating forthcoming study agendas. The results of the study include pedagogical innovations, underlying problems, and development models that are presented in the following passages. Academic considerations and practical implications are discussed within the findings. Accordingly, future research directions are formulated to direct what scholars should investigate in the future.

Pedagogical Innovations
As explained in the introduction, pedagogical innovations in this study focus on learning resources development as interventions for refining mathematics education practices. The data was tabulated based on the category and kind of learning resources with further detail about the articles, percentage and authors. There were only three categories of learning resources commonly developed in the existing studies, which can bee seen in the table below.

Table 1. Pedagogical Innovations in Mathematics Learning

	Category
	Kind
	Articles
	Percentage
	Authors

	Material	Comment by Author: Is there a tendency? What kind of material is the tendency? Describe!
	Board game
	3
	5.08%
	Siswoyo (2015), Fathurrohman, Nindiasari, & Rahayu (2016), Amir & Wardana (2017)

	
	Comic
	1
	1.69%
	Indaryati & Jailani (2015)

	
	Computer game
	2
	3.39%
	Yunus, Astuti, & Khairina (2015), Utami (2017)

	
	Digital book
	1
	1.69%
	Yunianto, Negara, & Suherman (2019)

	
	Digital game
	3
	5.08%
	Hartono, Candramata, Adhyatmoko, & Yulianto (2016), Puspita & Surya (2017), Rohendi, Sumarna, & Sutarno (2017)

	
	Electronic module
	1
	1.69%
	Buchori & Rahmawati (2017)

	
	Handout
	1
	1.69%
	Ningtyas, Yunianta, & Wahyudi (2014)

	
	Instructional kits
	5
	8.47%
	Fauziyah & Jailani (2014), Fitriyanti (2016), Amir (2018), Anugraheni (2018), Nahdi & Cahyaningsih (2018)

	
	Interactive multimedia
	6
	10.17%
	Waskito (2014), Afrizal (2015), Batubara (2015), Zainil, Prahmana, Helsa, & Hendri (2017), Pardimin, Ninsiana, Dacholfany, Kamar, Teh, Huda & Maseleno (2018), Hanifah, Arifuddin, Walid, Padil, Bashith, & Busro (2019)

	
	Mobile application
	4
	6.78%
	Arif (2014), Ependi (2016), Batubara (2018), Rudyanto, Ghufron, & Hartono (2019)

	
	Mobile game
	3
	5.08%
	Sutopo (2017), Sutopo & Pamungkas (2017), Amrulloh, Risnasari, & Ningsih (2019)

	
	Module
	2
	3.39%
	Ahdhianto (2016), Habibi (2014)

	
	Textbook
	3
	5.08%
	Maharani (2017), Nelawati, Meriyati, Putra, & Simatupang (2018), Desyandri, Muhammadi, Mansurdin, & Fahmi (2019)

	
	Traditional media
	6
	10.17%
	Harnanto (2016), Hendratni (2016), Purnama, Irawan & Sadijah (2017), Arima & Indrawati (2018), Barus (2018), Wulandari & Mawardi (2018)

	
	Worksheet
	5
	8.47%
	Febriya, Pranata, & Apriliya (2015), Hidayat & Irawan (2017), Fitri, Noviana, & Fendrik (2017), Dores & Setiawan (2018), Lestari, Pamungkas, & Alamsyah (2019),

	Total
	
	46
	77.97%
	

	Technique
	Instructional design
	4
	6.78%
	Astuti & Purwoko (2017), Muharram (2017), Mulbar & Zaki (2018), Zulkardi & Kohar (2018)

	
	Instructional model
	5
	8.47%
	Tarjiah (2015), Fauziah (2016), Ariani, Helsa, Ahmad, & Prahmana (2017), Hamdi & Kartowagiran (2018), Hayati, Fauzan, Iswari, & Khaidir (2018)

	
	Learning trajectory
	1
	1.69%
	Fauzan & Sari (2017)

	
	Task design
	1
	1.69%
	Duskri, Kumaidi, & Suryanto (2014)

	Total
	 
	11
	18.64%
	 

	Setting
	Augmented reality
	1
	1.69%
	Amir (2019)

	
	Virtual reality
	1
	1.69%
	Sulistyowati & Rachman (2017)

	Total
	 
	2
	3.39%
	 



Table 1 outlines pedagogical innovations in teaching and learning of mathematics. The vast majority of the innovations are about developing learning materials while there are a few numbers of learning environment developments. Over 75% of the articles examined deal with learning material developments whilst around 18% and fewer than 5% of the articles work with learning technique and learning setting. Looking into the data in more detail, several kinds of learning material commonly developed for mathematics learning, namely instructional kits, interactive multimedia, worksheets, and media in the traditional forms as well as instructional models reached at over 8% of the articles. Conversely, the development of comics, digital books, electronic modules, handouts, learning trajectory, and task design as well as augmented and virtual reality learning environments is not common. Developments such as developing computer, digital, and mobile games could be categorised as the least common ones.
The number of interactive multimedia development as many as traditional media development. It implies that the media in a conventional form is still needed and remains relevant for teaching and learning of mathematics in Indonesian elementary schools. For instance, Harnanto (2016), Purnama, Irawan & Sadijah (2017), and Arima & Indrawati (2018) develop multiplication and division boxes to facilitate learning and enhance students’ understanding of multiplication and division in mathematics. In addition, tangram boards and a home miniature have also been developed to understand particular geometrical formulas, shapes, and concepts (Hendratni, 2016; Barus, 2018; Wulandari & Mawardi, 2018). Respecting interactive multimedia, the developments employed the Adobe Flash Media programme. However, most of them, and most mobile application media, merely bring text on board with minimum additions of multimedia and gamification elements such as story, character, interactive feedback, animation and sounds effects, badges, points, and leader boards (Kennedy & McNaught, 1997; Brigham, 2015) that stimulate students’ learning engagement.
Several games have been designed and developed in various ways to provide students with enjoyment and cheerfulness while learning mathematics. Nevertheless, almost all of the developed games exclusively address mathematical contents; there was only one game created by Amir & Wardana (2017) taking mathematical skills into account. Arithmetics and geometry are by far the most popular mathematics content which appears in these games. Aside from the game content, it is interesting that Utami (2017) develops a computer game for mentally disabled students introducing the basic concept of numbers and simple addition. On the whole, the games variety including board, computer, digital, and mobile games raise a signal that multiple approaches should be administered in order to contextually support joyful mathematics learning in the diverse circumstances of Indonesian elementary schools.
New instructional designs and models have also been introduced in terms of reforming mathematics education practices. It is interesting to see that the great values of Indonesian local culture could be integrated into mathematics learning and utilised as learning resources by the application of ethnomathematics learning design (Astuti & Purwoko, 2017). A didactical design was created by Muharram (2017) to help teachers in teaching mathematics and the realistic mathematics education (RME) concept was employed by Mulbar & Zaki (2018) to design higher-level-thinking mathematics learning. Interestingly, a PISA-like mathematics task has also been developed by Zulkardi & Kohar (2018) to promote mathematical literacy in Indonesia. In respect to the learning models, the previous scholars have developed learning models with particular regards to their study context. One great example is what has been done by Hayati, Fauzan, Iswari, & Khaidir (2018) in developing a model of holistic mathematics education (HME) for the low-grade primary school students to lay a solid foundation of mathematics.
It was not popular to develop a learning environment and other learning resources have not been addressed. Innovations of the learning environment attempted to use augmented and virtual reality with three-dimensional (3D) objects for learning geometrical shapes and practicing number additions (Amir, 2019; Sulistyowati & Rachman, 2017). Unfortunately, as yet no previous studies working with messages, devices and people for learning and instruction in elementary school mathematics subjects. A plethora of digital or non-digital texts and images are available in many places and media for reusable learning objects (Wiley, 2000) or knowledge objects (Merrill et al., 1991), which can be categorised as messages for learning. Intentionally developing people as a learning resource sounds challenging while device developments are fairly expensive that usually produced by corporates.

Underlying Problems 
Problems underlie the pedagogical innovations are addressed in this section. The data was tabulated based on the learning actors and specific aspects including further detail about problems, examples and authors. Multiple issues with regard to students, teachers, and learning resources have been identified as backgrounds that motivate the breakthroughs in mathematics teaching and learning processes shown in the following table.


Table 2. Problems Underlying Pedagogical Innovations in Mathematics Learning

	Actors
	Aspects
	Problems
	Authors

	Student
	Comprehension
	Lack of understanding
	Buchori & Rahmawati (2017), Hidayat & Irawan (2017), Maharani (2017), Muharram (2017), Amir (2018), Lestari, Pamungkas, & Alamsyah (2019)

	
	Skills
	Not familiar with analytical tasks and problem-solving
	Astuti & Purwoko (2017), Hidayat & Irawan (2017), Nahdi & Cahyaningsih (2018) 

	
	Literacy
	Low mathematical literacy
	Dores & Setiawan (2018)

	
	Misconception
	Confused in mentioning concepts and formulas
	Batubara (2018)

	
	Perception
	Students do not like mathematics and are considered as a difficult subject
	Afrizal (2015),  Fathurrohman, Nindiasari, & Rahayu (2016), Wulandari & Mawardi (2018), Desyandri, Muhammadi, Mansurdin, & Fahmi (2019)

	Teacher
	Knowledge
	No understanding of metacognition, learning difficulties, and technologically stuttered
	Tarjiah (2015), Zainil, Prahmana, Helsa, & Hendri (2017), Amir (2018)

	
	Method
	Theoretical and mechanistic learning, tend to memorize rather than understanding, merely transferring information without a constructive activity, teacher-centred, monotonous teaching
	Fauziyah & Jailani (2014), Waskito (2014), Febriya, Pranata, & Apriliya (2015), Ahdhianto (2016), Ependi (2016), Astuti & Purwoko (2017), Fauzan & Sari (2017), Maharani (2017), Purnama, Irawan & Sadijah (2017), Zainil, Prahmana, Helsa, & Hendri (2017), Hayati, Fauzan, Iswari, & Khaidir (2018), Desyandri, Muhammadi, Mansurdin, & Fahmi (2019)

	
	Media
	No variation, not interesting, and mere relying on textbooks and worksheets
	Batubara (2015), Siswoyo (2015), Harnanto (2016), Fauzan & Sari (2017), Utami (2017), Lestari, Pamungkas, & Alamsyah (2019), Yunianto, Negara, & Suherman (2019) 

	
	Lesson plan
	Do not develop their own lesson plans
	Anugraheni (2018)

	
	Time
	Limited time to do exercises and use other resources
	Arif (2014), Ependi (2016), Purnama, Irawan & Sadijah (2017) 

	 
	Evaluation
	Lack of competency in preparing assessment tools
	Hamdi & Kartowagiran (2018)

	Learning resource
	Textbook
	Less interesting, hard to understand, more texts than pictures, some of the content is not hierarchical
	Indaryati & Jailani (2015), Desyandri, Muhammadi, Mansurdin, & Fahmi (2019), Hanifah, Arifuddin, Walid, Padil, Bashith, & Busro (2019)

	 
	Worksheet
	Only contains a summary of material and questions without relation to daily-life context
	Ningtyas, Yunianta, & Wahyudi (2014), Febriya, Pranata, & Apriliya (2015), Hidayat & Irawan (2017), Fitri, Noviana, & Fendrik (2017), Lestari, Pamungkas, & Alamsyah (2019)



Table 2 reveals a variety of problems underlying the breakthrough in mathematics educational practices. Various problems arise in relation to students, teachers, and learning resources. Some issues related to students include comprehension, skills, literacy, misconception, and perception about mathematics. The students have a low comprehension and negative perception of mathematics learning. Teachers suffer under critical problems with respect to their knowledge, teaching method and media, lesson plan, time, and learning evaluation. Lack of knowledge resulting in traditional ways of teaching and learning generate more complicated problems for the teachers. Regarding the resources for learning, old-fashioned textbooks and worksheets make teaching complicated. Those are less interesting due to the text-dominated content with no relation to daily life context.

It is evident from the findings that Indonesian elementary students have low mathematical comprehension, skills, and literacy as well as a negative perception of mathematics. The criticised students’ problems with understanding are mainly about mathematical concepts of multiplication and division and geometry. In fact, it was hard for students to deal with mathematics multiplication and division assignments (Maharani, 2017; Harnanto, 2016) and identify geometrical shapes (Buchori & Rahmawati, 2017; Muharram, 2017). This seems to be the case due to the lack of higher order thinking skills and mathematical literacy, such as reasoning and problem solving (Hidayat & Irawan (2017) and metacognition (Amir, 2018). Furthermore, students acknowledged that mathematics is a difficult (Afrizal, 2015), scary (Fathurrohman, Nindiasari, & Rahayu, 2016), full-of-formula-memorising (Wulandari & Mawardi, 2018), and boring (Desyandri, Muhammadi, Mansurdin, & Fahmi, 2019) subject.
The lack of teachers’ knowledge hand in hand with the traditional ways of teaching commonly used by teachers in the classroom leads to more complicated problems. The teachers have no idea concerning metacognition (Amir, 2018) and students’ learning difficulties (Tarjiah, 2015). In addition, although some schools have been equipped with multimedia supported classrooms, the teachers were unable to utilise the technologies (Zainil, Prahmana, Helsa, & Hendri, 2017). As a result, the ways the teachers teach are merely theoretical and mechanistic (Fauziyah & Jailani, 2014; Ependi, 2016), tend towards memorising rather than understanding (Febriya, Pranata, & Apriliya, 2015; Fauzan & Sari, 2017; Maharani, 2017; Hayati, Fauzan, Iswari, & Khaidir, 2018), transfer information without a constructive activity (Ahdhianto, 2016; Purnama, Irawan & Sadijah, 2017), and are teacher-centred (Astuti & Purwoko, 2017). The media used by teachers are also monotonous (Batubara, 2015; Yunianto, Negara, & Suherman, 2019) and teachers rely only on textbooks and worksheets (Siswoyo, 2015; Utami, 2017; Lestari, Pamungkas, & Alamsyah, 2019).
The textbooks and worksheets themselves, as the main learning resources, were old-fashioned. The textbooks were dominated by texts with minimum images so that they are less attractive and meaningful to students (Indaryati & Jailani, 2015; Hanifah, Arifuddin, Walid, Padil, Bashith, & Busro, 2019). Another issue is that the textbooks' content structure was not hierarchical with respect to mathematical concepts (Desyandri, Muhammadi, Mansurdin, & Fahmi, 2019). Regarding the worksheets, those contents were just summaries of materials and questions without any relation to daily-life context (Ningtyas, Yunianta, & Wahyudi, 2014); Febriya, Pranata, & Apriliya, 2015; Hidayat & Irawan, 2017; Fitri, Noviana, & Fendrik, 2017; Lestari, Pamungkas, & Alamsyah, 2019). These are serious issues since learning resources play a pivotal role in teaching and learning processes, and those absences degrade student's learning achievements (Author et al., 2018). Hence, the problems are relatively complex and interrelated among students, teachers, and learning resources.

Development models used in the studies
Variety models of research and development have been implemented in the previous studies for developing pedagogical innovations in Indonesian mathematics education. The data was tabulated (see table 3) based on the models with further detail about the articles, percentage and authors. The development models in the existing studies include 4D (define, design, develop, and disseminate), ADDIE (analysis, design, development, implementation, and evaluation), Borg & Gall, Dick & Carey, DDR (didactical design research), design research, IDI (instructional development institute), Luther's development model, MADCL (mobile application development lifecycle), Mardapi test development model, Scrum, and Waterfall.

Table 3. Models Used for Developing Pedagogical Innovations in Mathematics Learning

	Models
	Articles
	Percentage
	Authors

	4D	Comment by Author: Describe the reason or analysis why this model is the most favourite at all!
	9
	15.25%
	Fauziyah & Jailani (2014), Buchori & Rahmawati (2017), Purnama, Fitriyanti (2016), Irawan & Sadijah (2017), Amir (2018), Anugraheni (2018), Nelawati, Meriyati, Putra, & Simatupang (2018),  Mulbar & Zaki (2018), Lestari, Pamungkas, & Alamsyah (2019)

	ADDIE
	12
	20.34%
	Ningtyas, Yunianta, & Wahyudi (2014), Ariani,  Puspita & Surya (2017), Fitri, Noviana, & Fendrik (2017), Hidayat & Irawan (2017), Helsa, Ahmad, & Prahmana (2017), Sulistyowati & Rachman (2017), Zainil, Prahmana, Helsa, & Hendri (2017), Arima & Indrawati (2018), Nahdi & Cahyaningsih (2018),  Amrulloh, Risnasari, & Ningsih (2019), Hanifah, Arifuddin, Walid, Padil, Bashith, & Busro (2019), Rudyanto, Ghufron, & Hartono (2019)

	Borg & Gall
	13
	22.03%
	Duskri, Kumaidi, & Suryanto (2014), Batubara (2015),  Indaryati & Jailani (2015), Siswoyo (2015), Tarjiah (2015), Hendratni (2016), Fathurrohman, Nindiasari, & Rahayu (2016), Sutopo (2017), Sutopo & Pamungkas (2017), Barus (2018), Dores & Setiawan (2018), Wulandari & Mawardi (2018), Yunianto, Negara, & Suherman (2019)

	Borg & Gall + 4D
	2
	3.39%
	Batubara (2018), Desyandri, Muhammadi, Mansurdin, & Fahmi (2019)

	Borg & Gall
+ Dick & Carey
	1
	1.69%
	Maharani (2017)

	DDR
	1
	1.69%
	Muharram (2017)

	Design research  (Gravemeijer & Cobb, 2006)
	3
	5.08%
	Astuti & Purwoko (2017), Fauzan & Sari (2017), Amir (2019)

	Design research (Plomp, 2013)
	3
	5.08%
	Ahdhianto (2016), Amir & Wardana (2017), Hayati, Fauzan, Iswari, & Khaidir (2018)

	Design research (McKenney & Reeves, 2014)
	1
	1.69%
	Febriya, Pranata, & Apriliya (2015)

	Dick & Carey
	1
	1.69%
	Fauziah (2016)

	IDI
	1
	1.69%
	Habibi (2014)

	Luther's development model
	1
	1.69%
	Utami (2017)

	MADLC
	1
	1.69%
	Ependi (2016)

	Mardapi test development model
	1
	1.69%
	Hamdi & Kartowagiran (2018)

	Scrum
	1
	1.69%
	Hartono, Candramata, Adhyatmoko, & Yulianto (2016)

	Waterfall
	2
	3.39%
	Arif (2014), Afrizal (2015)

	No model
	5
	8.47%
	Waskito (2014), Yunus, Astuti, & Khairina (2015), Harnanto (2016), Rohendi, Sumarna, & Sutarno (2017), Pardimin, Ninsiana, Dacholfany, Kamar, Teh, Huda & Maseleno (2018)



Table 3 describes the models commonly used for developing innovations of teaching and learning in mathematics. Some models are more frequently applied for the development compared to others. The 4D, ADDIE, and Borg & Gall development models by far are the most popular models implemented in the previous studies, reaching over 55% of the articles. Other models such as IDI, MADLC, and Scrum are merely used in under 5% of the studies, with the exception of design research. Unfortunately, around 8% of research and developments in mathematics learning was conducted without any model. It is also important to note that some studies combined two development models.

Since the Borg & Gall, ADDIE, and 4D models were used very often in many previous studies, exploring other models such as IDI, MADLC, and Scrum should be of further interest for the next studies. It is true that Borg & Gall, ADDIE, 4D, and Dick & Carey instructional development models are recognised as prominent models widely used in the educational technology field, however, using a more appropriate recent model with regard to particular product development is important rather than just continuing the tradition. For example, as the study of Ependi (2016) decides to use MADLC for developing a mathematics mobile application and Hartono, Candramata, Adhyatmoko, & Yulianto (2016) employ the SCRUM to develop a digital game of mathematics. The more suitable the development model, the better the developed product.
Although some studies apply development models containing a dissemination phase as seen in the Borg & Gall and 4D models, no one in the previous studies continue their development until the dissemination stage. For instance, Yunianto, Negara, & Suherman (2019) develop a digital mathematics flipbook by using the Borg & Gall model to help students in learning flat geometrical shapes limited to product revision whilst an electronic module of geometry based on the realistic mathematics approach was developed by Buchori & Rahmawati (2017) using the 4D model with no dissemination activities. Furthermore, there are studies merely developing the product without any testing by experts or users, and some studies were unfortunately conducted unaccompanied by a particular model. For examples, when applying the Waterfall model, Arif (2014) and Afrizal (2015) were not conducting expert and user testing in the development of a mathematics mobile application and multimedia interactive program. Yunus, Astuti, & Khairina (2015) and Rohendi, Sumarna, & Sutarno (2017) create computer games without respecting the existing development model.
A good example is provided by Hamdi & Kartowagiran (2018) who develop a mathematics test instrument by following step-by-step Mardapati’s test development model and trying the instrument massively on 552 students in 14 elementary schools located in the urban, border, and rural areas of Indonesia. It is true that research and development is highly demanding. On the global scale, this kind of research requires extensive financial funding and investment (Hall et al., 2016). Therefore, it is reasonable that there are many limitations in the previous development research examined in this study. Likewise, the research was conducted solely by bachelor or master students. Dealing with the funding issue, having university-industry-government collaborations (Leydesdorff & Etzkowitz, 1996) could be the solution. Another possible solution is that the bachelor or master students continue their research and development into the dissemination stage when taking a further degree at university.
The various versions of design research implemented in Indonesia show that there are many perspectives toward the research. Unfortunately, it seems that there is a misconception of design research concepts due to the existing design research which only focus on practice and make no contribution to theory. For example, Febriya, Pranata, & Apriliya (2015) employed the design research from McKenney & Reeves (2014) for developing a student worksheet without formulating design principles, conjecture maps, or learning trajectories. Likewise, the other design-based studies conducted by using the design research from Gravemeijer & Cobb (2006) and Plomp (2013) suffer from minimum theoretical contributions. Another important point to note is that the findings in previous studies were monotonous and predictable. Most of the final findings merely stated that their product is valid, practicable, and effective whilst critical discussions to improve practices and refine theories were not available.


Future research directions	Comment by Author: You have to tell explicitly the appropriate Math learning model for Indonesian elementary students. You could not merely mention the directions.
Reviewing pedagogical innovations established in mathematics subject in Indonesian elementary schools points out future research agendas. The next innovations have to go beyond developing learning materials and techniques: bringing the development of messages, devices, people and learning environments to the fore is the direction. When inventing conventional or highly technology savvy resources for learning the creation should not only take texts to another new media but the characteristic of the media should be included as well. More studies addressing mathematical skills and literacy are needed although mathematical contents are also important. The mathematics serious games development on multiple platforms is inevitable to be pushed forward since those fruitful for providing amusement in learning (de Freitas, 2006; Crookall, 2010). Looking in more detail into the Indonesian context, the heterogeneous state of Indonesian elementary schools must be taken into consideration more seriously. In addition to this, the Indonesian innovators of education ought to act locally while thinking globally. The local culture and wisdom of Indonesia could be integrated into the pedagogical innovations to face global challenges.
Forthcoming studies are challenged to find out the best solutions to the interrelated complex problems among the students, teachers, and learning resources. Research working on how to provide a positive first impression toward mathematics to students is of fundamental importance before improving mathematical comprehension, skills, and literacy. Exploring serious games in mathematics teaching and learning practices to change students’ negative perspective toward mathematics is expected to be one of the best solutions. At the same time, upgrading in-service teachers’ knowledge as well as preparing knowledgeable pre-service teachers for teaching mathematics is part of further primary investigation. This could be a study of developing technological pedagogical content knowledge or TPACK (Koehler & Mishra, 2005; Mishra & Koehler, 2006) leading to more technological-pedagogical-content literate teachers for teaching mathematics creatively and innovatively by harnessing various appropriate technologies. Moreover, the textbooks and worksheets should be redesigned and redeveloped according to hierarchical mathematical concepts with more images and relation to daily-life context. These complicated issues, therefore, should be addressed in a systematic and comprehensive means.
The way in which research and development is conducted by Indonesian scholars in the subject of mathematics in elementary schools should also be enhanced. Applying a recent corresponding development model is suggested to create a high-quality specific product. More importantly, once a model is taken, the research is required to carefully follow every single step of the chosen model. Especially towards design research, it is pivotal to note that the research should contribute to the theory and practice simultaneously (Bakker, 2018). The more serious point to address is that plethora research and development findings and products are just displayed on the shelf. Therefore, disseminating those findings and products is highly recommended so the findings could be adopted to improve educational practices and theories. Finally, it is meaningless to just claim that the product is valid, practicable, and effective. As a consequent, a comprehensive discussion on what is the implication to the practice and theory should be available.

Conclusion
The pedagogical innovations in Indonesian elementary schools' mathematics learning were mainly about developing learning materials and techniques. After carefully identifying the innovations, the recommendation for the next studies is working with messages, devices, people and learning environments that address mathematical skills and literacy added with local culture and wisdom of Indonesia. Regrettably, Indonesian elementary students have a negative view towards mathematics while the teachers are less competent in teaching and the learning resources are out-dated. Integrating serious games into mathematics instruction appeals to stimulate students' positive perception of mathematics. A systematic and comprehensive way, therefore, is required to solve the multiple issues. Several prominent and recent development models have been applied in previous mathematics education research and development. Adopting the recent development model with regard to study aim and context as well as systematically following the chosen model steps are the forthcoming calls to action. For scholars who wish to conduct design research, bear in mind that the research must contribute to theory and practice simultaneously. Last but not least, it is pivotal importance to consider deeper discussion and disseminate research and development findings into future endeavours.

Acknowledgement
The authors wish to acknowledge Lecturer Name, the lecturer of the Academic Writing English course at University Name, for proofreading and further taking concern about academic writing issues in this article.

References	Comment by Author: It is will be better for you to use reference manager.
AECT Task Force on Definition and Terminology. (1977). The definition of educational technology. Association for Educational Communications and Technology.
Afrizal, A. S. (2015). Aplikasi Pembelajaran Matematika Interaktif Berbasis Multimedia Tingkat Pendidikan Sekolah Dasar Kelas I (Satu). Jurnal TIPS : Jurnal Teknologi Informasi dan Komputer Politeknik Sekayu, 3(2), 10–21.
Ahdhianto, E. (2016). Pengembangan Modul Pembelajaran Geometri Bangun Datar Berbasis Teori Van Hiele untuk Siswa Kelas VI Sekolah Dasar. JURNAL PENDIDIKAN DASAR NUSANTARA, 1(2), Article 2. https://ojs.unpkediri.ac.id/index.php/pgsd/article/view/219
Amir, M. F. (2019). Developing 3Dmetric Media Prototype through a Hypothetical Learning Trajector to Train Students Spatial Skill. Journal of Advance Research in Dynamical & Control Systems, 10(2), 1531–1542. https://doi.org/10.31227/osf.io/vmk45
Amir, M. F., & W, M. D. K. (2018). Pengembangan Perangkat Pembelajaran Berbasis Masalah Kontekstual untuk Meningkatkan Kemampuan Metakognisi Siswa Sekolah Dasar. Journal of Medives : Journal of Mathematics Education IKIP Veteran Semarang, 2(1), 117–128. https://doi.org/10.31331/medives.v2i1.538
Amir, M. F., & Wardana, M. D. K. (2017). Pengembangan Domino Pecahan Berbasis Open Ended untuk Meningkatkan Kemampuan Berpikir Kreatif Siswa SD. AKSIOMA: Jurnal Program Studi Pendidikan Matematika, 6(2), 178. https://doi.org/10.24127/ajpm.v6i2.1015
Arif, M. (2014). Pengembangan Aplikasi Mobile Pembelajaran Matematika Untuk Siswa Kelas VI SD Bebasis Android. Jurusan Teknik Informatika, Fakultas Ilmu Komputer.
Arima, N., & Indrawati, D. (2018). Pengembangan Media Pembelajaran Multiplication Stick Box pada Materi Operasi Hitung Perkalian Kelas III Sekolah Dasar. Jurnal Penelitian Pendidikan Guru Sekolah Dasar, 6(7), Article 7. https://jurnalmahasiswa.unesa.ac.id/index.php/jurnal-penelitian-pgsd/article/view/24024
Astuti, E. P., & Purwoko, R. Y. (2017). Integrating Ethnomathematics in Mathematical Learning Design for Elementary Schools. ICRIEMS Proceedings.
Bakker, A. (2018). What is design research in education? In Design Research in Education (pp. 3–22). Routledge.
Barus, E. S. (2018). Pengembangan Media Pembelajaran Matematika Materi Keliling dan Luas Bangun Datar Untuk Meningkatkan Kemampuan Kognitif dan Minat Siswa Kelas V SD Margoyasan Yogyakarta. Basic Education, 7(10), 916-924.
Batubara, H. H. (2015). Pengembangan Media Pembelajaran Interaktif pada Materi Operasi Bilangan Bulat. Muallimuna : Jurnal Madrasah Ibtidaiyah, 1(1), 1–12. https://doi.org/10.31602/muallimuna.v1i1.271
Brigham, T. J. (2015). An Introduction to Gamification: Adding Game Elements for Engagement. Medical Reference Services Quarterly, 34(4), 471–480. https://doi.org/10.1080/02763869.2015.1082385
Buchori, A., & Rahmawati, N. D. (2017). Pengembangan E-modul Geometri dengan Pendekatan Matematika Realistik di Sekolah Dasar. Sekolah Dasar: Kajian Teori Dan Praktik Pendidikan, 26(1), 23–29. https://doi.org/10.17977/um009v26i12017p023
Crookall, D. (2010). Serious Games, Debriefing, and Simulation/Gaming as a Discipline. Simulation & Gaming, 41(6), 898–920. https://doi.org/10.1177/1046878110390784
de Freitas, S. I. (2006). Using games and simulations for supporting learning. Learning, Media and Technology, 31(4), 343–358. https://doi.org/10.1080/17439880601021967
Desyandri, D., Muhammadi, M., Mansurdin, M., & Fahmi, R. (2019). Development of integrated thematic teaching material used discovery learning model in grade V elementary school. Jurnal Konseling Dan Pendidikan, 7(1), 16–22. https://doi.org/10.29210/129400
Fathurrohman, M., Nindiasari, H., & Rahayu, I. (2016). Pengembangan Board Game Matematika Di SD Negeri Wadasari Kabupaten Serang. Eprints UNY, 465-472.
Fauzan, A., & Sari, O. Y. (2017). Pengembangan Alur Belajar Pecahan Berbasis Realistic Mathematics Education. Prosiding Seminar Nasional Pascasarjana Unsyiah, 0, Article 0. http://www.jurnal.unsyiah.ac.id/SNP-Unsyiah/article/view/6886	Comment by Author: What does it mean?
Fauziyah, L., & Jailani, J. (2014). Pengembangan perangkat pembelajaran matematika yang menunjang pendidikan karakter siswa kelas IV sekolah dasar. Jurnal Prima Edukasia, 2(2), 149-163.
Febriya, S., Pranata, O. H., & Apriliya, S. (2015). Pengembangan Lembar Kerja siswa pada Materi Keliling Lingkaran dengan Pendekatan Pembelajaran Matematika Realistik. PEDADIDAKTIKA: Jurnal Ilmiah Pendidikan Guru Sekolah Dasar, 2(2), 259–269.
Fitri, R. A., Noviana, E., & Fendrik, M. (2017). Pengembangan lembar kerja siswa (LKS) pada mata pelajaran matematika kelas 5 sekolah dasar (penelitian pengembangan dengan materi Volume Kubus dan Balok di SD IT Al-Fityah). Jurnal Online Mahasiswa Fakultas Keguruan dan Ilmu Pendidikan Universitas Riau, 4(1), 1-12.	Comment by Author: Make sure it is italic written!
Gravemeijer, K., & Cobb, P. (2006). Design research from a learning design perspective. In Educational design research (pp. 29–63). Routledge.
Hall, B. H., Moncada-Paternò-Castello, P., Montresor, S., & Vezzani, A. (2016). Financing constraints, R&D investments and innovative performances: New empirical evidence at the firm level for Europe. Economics of Innovation and New Technology, 25(3), 183–196. https://doi.org/10.1080/10438599.2015.1076194
Hamdi, S., Kartowagiran, B., & Haryanto. (2018). Developing a Testlet Model for Mathematics at Elementary Level. International Journal of Instruction, 11(3), 375–390.
Handayani, K., Mariani, S., & Asikin, M. (2019). Kajian Konseptual Pembelajaran Project dengan Pendekatan Realistik Berbantuan Media Youtube untuk Meningkatkan Kemampuan Komunikasi Matematis. Seminar Nasional Pendidikan Matematika Ahmad Dahlan, 6.
Harnanto, S. (2016). Alat Peraga Kotak Belajar Ajaib (Kobela) Dalam Pembelajaran Matematika Materi Perkalian Dan Pembagian Sekolah Dasar. Jurnal Ilmiah Pendidikan Dasar, 3(1), 33–42. https://doi.org/10.30659/pendas.3.1.33-42
Hartono, J. A., & Karnasih, I. (2017). Pentingnya Pemodelan Matematis dalam Pembelajaran Matematika.	Comment by Author: Is it an article? Where was it published?
Hartono, M., Candramata, M. A., Adhyatmoko, K. N., & Yulianto, B. (2016). Math Education Game for primary school. 2016 International Conference on Information Management and Technology (ICIMTech), 93–96. https://doi.org/10.1109/ICIMTech.2016.7930309
Hayati, R., Fauzan, A., Iswari, M., & Khaidir, A. (2018). Designing of Holistic Mathematic Education Model Based-"System Among" at Low Grade Elementary School. IOP Conference Series: Materials Science and Engineering, 335(1213), 1–9. https://doi.org/10.1088/1757-899X/335/1/012130
Hendratni, R. W. (2016). Pengembangan Media Pembelajaran Bangun Datar Berbasis Miniatur Rumah Pada Mata Pelajaran Matematika SD. Prodi PGSD UPY.
Hidayah Hanifah, N., Arifuddin, A., Walid, M., Padil, Moh., Bashith, A., & Busro, B. (2019). Developing autoplay media based mathematics teaching materials for elementary school. Journal of Physics: Conference Series, 1175, 012265. https://doi.org/10.1088/1742-6596/1175/1/012265
Hidayat, A., & Irawan, I. (2017). Pengembangan LKS Berbasis RME dengan Pendekatan Problem Solving untuk Memfasilitasi Kemampuan Pemecahan Masalah Matematis Siswa. Jurnal Cendekia : Jurnal Pendidikan Matematika, 1(2), 51–63. https://doi.org/10.31004/cendekia.v1i2.20
Indaryati, I., & Jailani, J. (2015). Pengembangan media komik pembelajaran matematika meningkatkan motivasi dan prestasi belajar siswa kelas V. Jurnal Prima Edukasia, 3(1), 84–96. https://doi.org/10.21831/jpe.v3i1.4067
Kennedy, D. M., & McNaught, C. (1997). Design elements for interactive multimedia. Australasian Journal of Educational Technology, 13(1). https://doi.org/10.14742/ajet.1916
Koehler, M. J., & Mishra, P. (2005). What Happens When Teachers Design Educational Technology? The Development of Technological Pedagogical Content Knowledge. Journal of Educational Computing Research, 32(2), 131–152. https://doi.org/10.2190/0EW7-01WB-BKHL-QDYV
Law, N., Chow, A., & Yuen, A. H. (2005). Methodological approaches to comparing pedagogical innovations using technology. Education and Information Technologies, 10(1–2), 7–20. https://doi.org/10.1007/s10639-005-6744-7
Law, N., Yuen, H. K., & Chow, A. (2003). Pedagogical innovations and use of ICT. 10th Biennial Conference of the European Association for Research on Learning and Instruction, Padova, Italy.	Comment by Author: Please check how it should be written in APA style!
Lestari, H., Pamungkas, A. S., & Alamsyah, T. P. (2019). Pengembangan Lembar Kerja Siswa Eksploratif Berkonteks Budaya Banten pada Mata Pelajaran Matematika di Sekolah Dasar. Prisma Sains : Jurnal Pengkajian Ilmu Dan Pembelajaran Matematika Dan IPA IKIP Mataram, 7(1), 48–59. https://doi.org/10.33394/j-ps.v0i0.1401
Leydesdorff, L., & Etzkowitz, H. (1996). Emergence of a Triple Helix of university—Industry—Government relations. Science and Public Policy, 23(5), 279–286. https://doi.org/10.1093/spp/23.5.279
Liberati, A. (2009). The PRISMA Statement for Reporting Systematic Reviews and Meta-Analyses of Studies That Evaluate Health Care Interventions: Explanation and Elaboration. Annals of Internal Medicine, 151(4), W. https://doi.org/10.7326/0003-4819-151-4-200908180-00136
Maharani, I. N. (2017). Model Pengembangan Bahan Ajar Matematika untuk Sekolah Dasar. VOX EDUKASI: Jurnal Ilmiah Ilmu Pendidikan, 8(1), 01–10. https://doi.org/10.31932/ve.v8i1.54
Manning, R. D., Keiper, M. C., & Jenny, S. E. (2017). Pedagogical innovations for the millennial sport management student: Socrative and Twitter. Sport Management Education Journal, 11(1), 45–54. https://doi.org/10.1123/smej.2016-0014
McKenney, S., & Reeves, T. C. (2014). Educational Design Research. In J. M. Spector, M. D. Merrill, J. Elen, & M. J. Bishop (Eds.), Handbook of Research on Educational Communications and Technology (pp. 131–140). Springer New York. https://doi.org/10.1007/978-1-4614-3185-5_11
McKenney, S., & Reeves, T. C. (2018). Conducting educational design research. Routledge.
Merrill, M. D., Li, Z., & Jones, M. K. (1991). Instructional transaction theory: An introduction. Educational Technology, 31(6), 7–12.
Mioduser, D., Nachmias, R., Forkosh‐Baruch, A., & Tubin, D. (2004). Sustainability, scalability and transferability of ICT‐based pedagogical innovations in Israeli schools. Education, Communication & Information, 4(1), 71–82. https://doi.org/10.1080/1463631042000210999
Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A framework for teacher knowledge. Teachers College Record, 108(6), 1017.
Mulbar, U., & Zaki, A. (2018). Design of Realistic Mathematics Education on Elementary School Students. Journal of Physics: Conference Series, 1028(12155), 1–8. https://doi.org/10.1088/1742-6596/1028/1/012155
Nachmias, R., Mioduser, D., Cohen, A., Tubin, D., & Forkosh-Baruch, A. (2004). Factors involved in the implementation of pedagogical innovations using technology. Education and Information Technologies, 9(3), 291–308. https://doi.org/10.1023/B:EAIT.0000042045.12692.49
Newman, M., & Gough, D. (2020). Systematic Reviews in Educational Research: Methodology, Perspectives and Application. In O. Zawacki-Richter, M. Kerres, S. Bedenlier, M. Bond, & K. Buntins (Eds.), Systematic Reviews in Educational Research (pp. 3–22). Springer Fachmedien Wiesbaden. https://doi.org/10.1007/978-3-658-27602-7_1
Ningtyas, R., Yunianta, T. N. H., & Wahyudi, W. (2014). Pengembangan handout pembelajaran tematik untuk siswa sekolah dasar kelas III. Scholaria : Jurnal Pendidikan Dan Kebudayaan, 4(3), 42–53. https://doi.org/10.24246/j.scholaria.2014.v4.i3.p42-53
Nur’aeni L, E., & Muharam, M. R. W. (2016). Desain Didaktis Kemampuan Pemahaman Matematis Materi Balok dan Kubus Siswa Kelas IV SD. Sekolah Dasar: Kajian Teori Dan Praktik Pendidikan, 25(2), 139–146. https://doi.org/10.17977/um009v25i22016p139
Owston, R. (2007). Contextual factors that sustain innovative pedagogical practice using technology: An international study. Journal of Educational Change, 8(1), 61–77. https://doi.org/10.1007/s10833-006-9006-6
Plomp, T. (2013). Educational design research: An introduction. Educational Design Research, 11–50.
Purnama, M. D., Irawan, E. B., & Sadijah, C. (2017). Pengembangan Media Box Mengenal Bilangan dan Operasinya Bagi Siswa Kelas 1 Di SDN Gadang 1 Kota Malang. Jurnal Kajian Pembelajaran Matematika, 1(1), 46–51.
Author. (2018).	Comment by Author: What is it?
Rohendi, D., Sumarna, N., & Sutarno, H. (2017). Game Multimedia in Numeracy Learning for Elementary School Students. IOP Conference Series: Materials Science and Engineering, 180(12068), 1–7. https://doi.org/10.1088/1757-899X/180/1/012068
Siswoyo, J. (2015). Pengembangan Alat Permainan Edukatif Ular Tangga Matematika Pokok Bahasan Luas Bangun Datar Untuk Siswa Kelas V Sd Negeri 1 Sinduadi Mlati Sleman. Teknologi Pembelajaran-S2, 5(1).
Snyder, H. (2019). Literature review as a research methodology: An overview and guidelines. Journal of Business Research, 104, 333–339. https://doi.org/10.1016/j.jbusres.2019.07.039
Snyder, H., Witell, L., Gustafsson, A., Fombelle, P., & Kristensson, P. (2016). Identifying categories of service innovation: A review and synthesis of the literature. Journal of Business Research, 69(7), 2401–2408. https://doi.org/10.1016/j.jbusres.2016.01.009
Solusi Mudah Belajar Matematika Tingkat Sekolah Dasar Menggunakan Perangkat Lunak Model MADLC | JATISI (Jurnal Teknik Informatika dan Sistem Informasi). (n.d.). JATISI (Jurnal Teknik Informatika Dan Sistem Informasi), 2(2), 130–140. https://doi.org/10.35957/jatisi.v2i2.52
Sulistyowati, S., & Rachman, A. (2017). Pemanfaatan Teknologi 3D Virtual Reality Pada Pembelajaran Matematika Tingkat Sekolah Dasar. Network Engineering Research Operation, 3(1), 37–44. https://doi.org/10.21107/nero.v3i1.71
Tarjiah, I. (2015). Pengembangan Model Pembelajaran Matematika Bagi Siswa Berkesulitan Belajar Di Sekolah Dasar Inklusi. Jurnal Ilmiah Visi, 10(2), 102–103. https://doi.org/10.21009/JIV.1002.5
Utami, W. Z. S. (2017). Pengembangan Media Pembelajaran Matematika untuk Meningkatkan Konsentrasi dan Minat Belajar Siswa Tuna Grahita. Jurnal Teknologi Pendidikan: Jurnal Penelitian dan Pengembangan Pembelajaran, 2(1), 76-87.	Comment by Author: It should be italic written!
Walder, A. M. (2014). The concept of pedagogical innovation in higher education. Education Journal, 3(3), 195–202. https://doi.org/10.11648/j.edu.20140303.22
Wiley, D. A. (2000). Connecting learning objects to instructional design theory: A definition, a metaphor, and a taxonomy. In D. A. Wiley (Ed.), The instructional use of learning objects (Vol. 2830, pp. 1–35). Agency for Instructional Technology and Association for Educational Communications & Technology.
Witell, L., Snyder, H., Gustafsson, A., Fombelle, P., & Kristensson, P. (2016). Defining service innovation: A review and synthesis. Journal of Business Research, 69(8), 2863–2872. https://doi.org/10.1016/j.jbusres.2015.12.055
Wulandari, A. N., & Mawardi, K. (2018). Pengembangan Media Papan Tempel Bangun Datar Berbasis Pemecahan Masalah Matematika Siswa Kelas 4 SD. Jurnal Pendidikan Guru, 1(2), 10-17.	Comment by Author: It should be italic written!
Wulandari, A. T., & Mariana, N. (2018). Eksplorasi Konsep Matematika Sekolah Dasar pada Seni Tradisi di Desa Trowulan Mojokerto. Jurnal Penelitian Pendidikan Guru Sekolah Dasar, 6(7).	Comment by Author: What pages? 
Yunianto, T., Negara, H. S., & Suherman, S. (2019). Flip Builder: Pengembangannya Pada Media Pembelajaran Matematika. TERAMPIL: Jurnal Pendidikan Dan Pembelajaran Dasar, 6(2), 115–127. https://doi.org/10.24042/terampil.v6i2.5056
Yunus, M., Astuti, I. F., & Khairina, D. M. (2015). Game Edukasi Matematika Untuk Sekolah Dasar. Informatika Mulawarman : Jurnal Ilmiah Ilmu Komputer, 10(2), 59–64. https://doi.org/10.30872/jim.v10i2.192
Zainil, M., Prahmana, R. C. I., Helsa, Y., & Hendri, S. (2017). ICT media design for higher grade of elementary school mathematics learning using CS6 program. Journal of Physics: Conference Series, 943(012046), 1–6. https://doi.org/10.1088/1742-6596/943/1/012046
Zulkardi, Z., & Kohar, A. W. (2018). Designing PISA-Like Mathematics Tasks In Indonesia: Experiences and Challenges. Journal of Physics: Conference Series, 947(012015), 1–7. https://doi.org/10.1088/1742-6596/947/1/012015
1

