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ABSTRACT This article provides a detailed analysis of the various methods used in physics classrooms to teach oscillation 
and its related concepts. We thoroughly searched reputable databases, including Scopus and Web of Science. We analyzed 50 
articles published between 2018 and 2023 using content analysis techniques such as elimination, classification, and grouping 
into themes. Our unit of analysis was the articles' methods, results, and conclusions. The results of this study are: (1) The 
trends in the development of research on the topic of oscillation and its derivatives from 2018 to 2023 indicate a declining 
interest. (2) During the period from 2018 to 2023, Indonesia emerged as the primary contributor to research on the topic of 
oscillation; (3) From 2018 to 2023, researchers predominantly focused on the topic of pendulum in the field of oscillation 
research (4) The most prevalent method for imparting oscillation content and its derivatives employed by researchers between 
2018 and 2023 was experimentation, and (5) The most prevalent type of empirical research conducted on the topic of 
oscillation between 2018 and 2023 was pure research involving laboratory experiments. This systematic literature review is a 
foundation for developing various learning tools such as teaching materials, technology-based instructional media 
development, and primarily instruments related to oscillation and its derivatives. Overall, this systematic review highlights the 
need for more research on effective teaching methods for oscillation and provides practical insights for educators and 
researchers alike. 
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1. INTRODUCTION 
A systematic literature review (SLR) identifies, 

evaluates, and interprets all available research on a specific 
research issue, subject area, or phenomenon of interest  
(e.g., Powell & Koelemay, 2022; Zhong & Xia, 2020).  In 
the context of oscillation, an SLR would involve a 
comprehensive search of databases such as Scopus and 
Web of Science to identify all relevant articles published. 
The articles would then be screened and assessed for 
quality and relevance using pre-determined inclusion and 
exclusion criteria (Chong, Lin & Chen, 2022; Krnic 
Martinic, Pieper, Glatt & Puljak, 2019). Data would then 
be extracted and analyzed using rigorous statistical and 
content analysis techniques to synthesize the findings from 
the included studies. An SLR aims to provide an unbiased, 
comprehensive, and reproducible overview of the current 
state of knowledge on the topic of interest (Farrokhnia, 
2020; Nyirahabimana, Minani, Nduwingoma & Kemeza, 

2022). SLRs are particularly useful in fields such as physics 
education, where a large and complex body of literature 
exists and where there is a need to identify the most 
effective teaching methods for complex concepts such as 
oscillation. By following a standardized and rigorous 
process, an SLR can provide valuable insights into the best 
practices for teaching oscillation and related concepts, as 
well as identify gaps in the current knowledge that require 
further research. 

To conduct a thorough review of the teaching of 
oscillation and related concepts, it is crucial to first identify 
how the topics related to oscillation are being taught in the 
classroom. Teachers must continually modify their 
professional abilities in order to be able to teach in the 
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various educational positions they may hold if we are to 
continue to increase the quality of teaching and learning 
(Borrachero et al., 2019; Mallidis-Malessas, Iatraki & 
Mikropoulos, 2022). Following the theoretical lessons, 
students are instructed to show the rules and theories that 
are then presented as "unquestionable" by the teacher or 
the textbook in an authoritarian manner. The second one 
is based on a learning model that encourages students to 
independently "build" scientific knowledge while 
interacting with their surroundings. This learning model 
produces cognitive outcomes that result from an inductive 
process and are derived from common sense. The third, 
experimentation, is defined as introducing the apprentice 
to scientific procedures while simultaneously promoting 
the abstraction of conceptual information that enhances 
the subject's aptitude for "doing science" (da Silva, Laburú, 
Camargo & Chistófalo, 2019; Purba & Hwang, 2018). It is 
necessary to expose the present status of previous research 
to develop a solid foundation for teaching oscillations. This 
will allow for the establishment of a robust foundation. It 
is beneficial to add to the body of literature, and one way 
to do so is by meticulously evaluating the publications. 
Considering the difficulties described earlier, doing such an 
analysis on a country-by-country basis to ensure the 
reliability of the results is an effective way to make a 
valuable contribution to the existing body of research.   

Even though primary, middle, and high school 
curricula, as well as teacher training programs worldwide, 
include subjects related to the concept of oscillation, 
academic research on how to teach these subjects has only 
recently begun (in the 2000s) (Aygün & Hacıoğlu, 2022; 
Farrokhnia, 2020; Karamustafaoğlu, 2012), research has 

discovered that when elastic waves propagate in periodic 
elastic composite media, they would have elastic wave band 
gaps like the photonic band gaps of electromagnetic 
metamaterials (Ingram & Motta, 2020). It may be a sign of 
these challenges why a scientific understanding of the 
oscillation concept has developed more slowly than other 
ideas. (Chiriacescu, Chiriacescu, Miron, Berlic & Barna, 
2020; Lisboa, Peña, Negrete & Dib, 2021). As an 
illustration, it was discovered that the oscillation concept is 
perceived as a wave-converting substance. This impression 
among students may make it challenging to teach the topic. 
Several publications have found that diverse student 
groups and teacher candidates have similar knowledge gaps 
and misunderstandings (Hauko, Andreevski, Paul, Šterk & 
Repnik,  2018; Volfson, Eshach & Ben-Abu, 2021). It may 
continue to be difficult to perceive globally, limiting its 
literary contribution. 

Meanwhile, in many nations' science and physics 
curricula, oscillation topics are covered directly or indirectly 
at various grade levels (Hauko et al., 2018; Kurniawan, 
Kusairi, Puspita & Kusumaningrum, 2021). The concept of 
oscillation is significant because it applies to numerous 
scientific disciplines, including physics, mathematics, 
engineering, and biology. A solid grasp of the concept of 
oscillation can aid in modeling natural phenomena like 
vibrations, sound waves, and electronics, as well as 
technological applications like ocean wave power 
generation and digital signal processing. In addition, a 
fundamental comprehension of music and art requires 
understanding oscillation (Rinaldi & Fauzi, 2020; Sumardi,  
Amalia & Prabowo, 2022; Volfson et al., 2021). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Conceptual framework of oscillation and waves 
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Researchers who intend to conduct further research in 
this field may find it helpful to refer to this review to update 
their knowledge and interpret their findings. The study's 
examination of the articles revealed that science and 
physics instruction addressed the topic of oscillation with 
some aspects of any domain of cognitive, any methods, and 
any skill aspects independently or jointly. Numerous 
studies have investigated the delivery of oscillation material 
within the classroom setting. These examinations have 
employed diverse instructional models, assessed a range of 
cognitive skills, and extensively explored the characteristics 
of spring materials without instructional interventions. 
Nevertheless, there remains a lack of studies that integrate 
the problem-solving approaches employed in earlier 
research with contemporary investigations. This 
juxtaposition aims to compare the methodologies adopted 
in historical studies with the contemporary emphasis on 
both pure content and pedagogical considerations within 
the overarching framework of research. An in-depth 
introduction to oscillation is presented for those working 
in education, research, and software development in 
science and physics. Importantly, this study does not 
attempt to criticize the methodology or the substance of 
the papers it examines. For clarity, please refer to the 
following Figure 1 
 

1.1. Rationale 
Several fundamental reasons necessitate a reevaluation 

of the topic, including the increase in relevant published 
literature on oscillation and the limited scope of previous 
assessments that covered oscillation content in learning 
and oscillation as a subject matter. The last five years of 
research on oscillation in learning have produced 33 articles 
that will be discussed in this systematic review. In contrast, 
the remaining 17 articles are devoted to oscillation and its 
derivatives in laboratory and mathematical evaluations. The 
exploration of articles within the last five (5) years was 
chosen due to the rapid evolution of research themes, 
ensuring that the discussions are contemporary and up-to-
date, and considering the resource capabilities for data 
processing. Therefore, this article contributes to providing 
sufficient information for researchers interested in studying 
the topic of oscillation and its derivative concepts 
specifically. In this research, the researchers formulated 
several questions to guide the readers in understanding this 
article more easily. 
1. What are the trends in the development of research on 

the topic of oscillation and its derivatives from 2018-
2023? 

2. Which country mostly conducts research on the topic 
of oscillation within the range of 2018-2023? 

3. What are most topics addressed by researchers in 
oscillation research from 2018-2023? 

4. What are the most prevalent methods for imparting 
oscillation content and its derivatives employed by 
researchers between 2018 and 2023? 

5. What was the most prevalent type of empirical 
research conducted on oscillation between 2018-2023? 

2. METHOD  
This research, a systematic review, looked at worldwide 

articles on the teaching of oscillations. The ability to map 
and summarize the current body of knowledge regarding 
primary research on a particular subject is one of the 
possible contributions of systematic reviews to the research 
field (Nyirahabimana, Minani, Nduwingoma & Kemeza, 
2022; Powell & Koelemay, 2022). A systematic search 
technique may or may not be used in systematic reviews. It 
is better to use the systematic review method in this study. 
Creating a conceptual framework and creating research 
questions are the first two steps of a systematic review 
(Tinmaz, Lee, Ivanovici & Baber, 2022).  

2.1. The searching strategy  
The author used keywords or keyword combinations. 

There are six combinations of keywords to look for in the 
article. The combinations are (1) elasticity, Hooke Law, (2) 
vibration oscillation, (3) spring, stress, and strain; 
combination (4) simple harmonic pendulum; (5) sound and 
wave, (6) plastic and nonplastic. Those related to the 
concept of oscillation and its derivatives search for relevant 
literature in the two most popular databases, Scopus and 
Web of Science. The document search had been limited to 
journal articles published between 2018 and 2023 and only 
in the form of journal articles. 

2.2. The Selection Criteria 
This article’s sources were based on Scopus and Web of 

Science. The 50 documents among the findings appeared 
to be duplicated (The selection process is like Figure 2). 
There were five inclusion criteria were then used to screen 
the abstracts and compile relevant studies: 
1. The articles processed were limited to those published 

in journals.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 The process of determining articles to be reviewed 
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2. The study investigated the topic of oscillation and its 
derivatives. 

3. The study utilized quantitative, qualitative, and mixed 
methods data. 

4. The study involved the analysis of oscillation in any 
given subject.  

The research was conducted in science education and 
applied science classes. 

 

2.3. Data Analysis 
The author summarized common concerns and themes 

then coded and extracted them into a categorization matrix 
using Microsoft Excel software. To fulfill the study 
subjects, articles were coded and categorized in the 
following: 
1. The identification details of the article, including the 

author's name, country of origin, publication year, and 
topic addressed, are considered during the analysis. 

2. The approach employed in the learning process is 
considered in synthesizing the article. 

3. The synthesis of the article takes into account the 
research methodology utilized. 

  
3. RESULT AND DISCUSSION 

3.1. Trends of research 
The analysis revealed a declining trend in publications 

about oscillation. In 2020, 15 research articles were 
published, whereas in 2023, only three were published. As 
the year is still just beginning (until June 2023), this is to be 
expected, and the number of articles will probably increase 
by the end of 2023. In 2020, this oscillation topic was 
covered in publications from eight countries, including 
Indonesia and the United States, which each published four 
articles. 

3.2. The country that mostly conducts research. 
In addition, a bibliometric analysis is conducted to 

assess each country's contribution. Figure 4 displays the 
distribution of articles’ authors by country. Indonesia and 
the United States of America (USA) dominate the list of 
publications on oscillation topics in physics, with 26 and 
17, respectively. Germany in the 3rd with 16 authors, 
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Figure 4 The distribution of articles’ authors by country 
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followed by Spain with 13 authors. Additionally, France 
and Romania are each represented by nine authors. The 
calculation of the number of authors is done on a per-
country basis. For example, if an article consists of 3 
authors from Indonesia, Malaysia, and Australia, the 
researcher records the data as one author from Indonesia, 
one from Malaysia, and one from Australia. Conversely, if 
an article is written by five individuals from the same 
country, the researcher records it as one country, but the 
number of authors is still counted as 5. 

3.3. The topics that researchers most addressed. 
Following the process of document analysis, the 

researchers prepared an overview of the themes presented 
in each of the 50 articles. The pendulum, spring and spring 
system, simple harmonic motion, stress-strain, Hooke's 
law, Young's modulus, waves, and elasticity are the eight 
sub-concepts of oscillation that researchers worldwide 
most frequently investigate. All of these sub-concepts, the 
pendulum and wave sub-concepts have been studied 
extensively. It is noted that the sub-concept of the 
pendulum is further subdivided into seven sub-sub 
concepts and wave into five sub-sub concepts. In other 
words, numerous research opportunities exist for the 
remaining six oscillation sub-concepts, including Hooke's 

law and others. Figure 5 depicts the distribution of sub-
concepts of oscillation from systematic literature review. 

3.4. The most prevalent methods for presenting 
oscillation content by researchers. 

When presented appropriately, the oscillation content 
will benefit both the instructors and the students. In this 
section, we will examine how to present oscillatory content 
and its derivatives in the context of learning. When it 
comes to the actual learning process, utilizing a specific 
method typically entails not just one but multiple different 
combinations of approaches and instructional strategies. 
Only eight articles did not describe how the learning 
process was carried out directly, which caused the 
researchers to have difficulties determining how the 
learning process was carried out. In conclusion, the 
recapitulation of the oscillation content learning can be 
observed in Table 1. This table demonstrates that learning 
procedures that rely on minds-on, such as analogy and 
context-based idea maps, are seldom used in science, 
whereas learning, primarily dependent on hands-on 
activities, dominates the field. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5 Distribution of sub-concepts of oscillation from systematic literature review 
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3.5. The most prevalent type of empirical research 
methodology used by researchers. 

There are a total of fifty empirical studies, eleven of 
which are purely research-based (laboratory experiments), 
three of which use mixed methods, eleventh of which use 
quasi-experiments, three of which are qualitative, one of 
which uses task-based interviews, one of which is a survey, 
and two of which use Research and Development. 
Regrettably, there are still 22 papers that do not make it 
clear if the research is qualitative, quantitative, or a mixture 
of the two. Nevertheless, the researcher assumes that these 
studies indicate a trend towards pure research or the 
calculation of variables, solving variables mathematically 
(10 articles), utilizing survey methods to distribute 
instruments (3 articles), qualitative methods: elucidating 
how students utilize a specific media or tools (5 articles) in 
the process of comprehending the concepts of oscillation 
and its derivatives, describing software, features, and 
elements relevant to the concepts of oscillation and its 
derivatives (3 articles), and analyzing the usage of various 
types and forms of springs (2 articles). These assumptions 
are not listed in Table 2 as they represent the researcher's 
subjective analysis rather than being based on written 
statements in the analyzed documents. 

3.6. Implications for Research and Practice 
The review provides a helpful summary of research on 

oscillation topics in physics and engineering education, 
which enhances our understanding of their distribution 
among authors, affiliations, publication years, and target 
participants, as well as learning approaches and methods. 

Moreover, this synthesis can be a reference for future 
researchers who aim to build upon the existing knowledge 
in physics learning. 

RQ 1: What are the trends in developing research on 
oscillation and its derivatives from 2018-2023? 

The prevalence of research advancement in oscillation 
and its derivatives is declining. This can be understood as 
the importance of learning the fundamental concept of 
oscillation, whose applications and derivatives have a broad 
range of applications, such as in the discussion of waves 
(Garcés-Gómez, López, Cárdenas, Henao-Cespedes & 
Toro-García, 2020; Lisboa, Peña, Negrete & Dib, 2021) 
and in the creation of sounds (Lisboa, Peña, Negrete & 
Dib, 2021; Volfson, Eshach & Ben-Abu, 2021). In 
addition, the current development in research is 
interdisciplinary, so that a topic is not being addressed 
merely within a single discipline but across multiple fields 
of study (Bathgate et al., 2019; McComas & Burgin, 2020). 
However, despite a decreasing pattern, this research will 
continue because physics and physics education program 
students must take a course on this subject (Batlolona, 
Diantoro, Wartono & Latifah, 2019; Batlolona, Diantoro, 
Wartono & Leasa, 2020). 

RQ2. Which country mostly conducts research on 
oscillation within the range of 2018-2023? 

Indonesia is the country where oscillation and its 
derivatives research are most prevalent. This indicates that 
1) The topic of oscillation and its derivatives is still a 
primary concern for researchers, including those in 
Indonesia, and 2) There is a possibility that numerous 
problems, such as content-related, misconception-related, 
and learning-process-related problems, plague this topic. 
Consistent with previous research, which found that 
misconceptions about oscillation persist (Ballesta-Claver et 
al., 2021; Volfson, Eshach & Ben-Abu, 2021), these 
findings indicate that misconceptions about oscillation 
persist. In addition, the concept of oscillation is taught in 
Indonesia's elementary, secondary, and higher education 
curricula, and it is one of the most important ideas that 
must be conveyed to students. It is not remarkable that 
numerous publications, particularly on the subject of 
oscillation, originate from authors affiliated with 
Indonesian universities. 

RQ3. What are most topics addressed by researchers in 
oscillation research from 2018-2023? 

Researchers frequently discuss pendulums (20 articles), 
springs and spring systems (9 articles), simple harmonic 
motion (7 articles), Hooke's law, strain and stress, and 
waves, each with five articles, as the primary topics of 
oscillation. Pendulums, for instance, have been investigated 
from various angles, including double pendulum systems, 
inverted pendulums, Kater's pendulum, and even robotics. 
Moreover, the applicability of oscillation in wave concepts 
is addressed extensively in this research, with five articles 
devoted to the topic. This further indicates that the 

Tabel 1 The list of learning approaches  

Learning Approach f 

Problem Based Learning 4 

Project Based Learning 1 

Inquiry/ Based Learning 5 

Simulation 8 

Smartphone-based learning 6 

Laboratory 6 

Experiment 13 

Computer-based Learning 2 

Concept-Context Map 1 

Analogy 1 

Augmented Reality 1 

Not available 8 

 

Table 2 Summarizes research methods 

Methodology f 

Mixed Methods 3 
Quasi-experimental 8 
Qualitative 3 
Task-based Interview 1 
Research and Development 2 
Laboratory experiment 11 
No explicit of research methods 22 
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application/derivatives of the oscillation concept are 
expansive and must be investigated in additional contexts. 
This is consistent with Dandare's (2018) and (Ionascu, 
2022) assertion that students must have a solid grasp of 
fundamental physics concepts as a prerequisite for further 
study. It is widely accepted that oscillation is included in 
fundamental physics concepts. 

RQ4. What are the most prevalent methods for 
imparting oscillation content and its derivatives employed 
by researchers between 2018 and 2023? 

Following the use of virtual laboratories or simulations, 
inquiry learning, and problem-based learning, actual 
laboratory experiments were found to be the most 
prevalent method for teaching the concept of oscillation 
among the 13 articles analyzed in the study. While analyzing 
the data, it was discovered that eight articles did not 
mention the teaching method employed in the classroom. 
The results of these studies (n = 8) provide insufficient 
explicit information regarding the teaching processes 
applied in the context of oscillation learning. These articles 
are generally associated with distributing instruments and 
processing their results, utilizing specific 
software/hardware explaining their outcomes, and 
employing particular media. It can be concluded that 42 
(out of 50) of the analyzed articles used innovative learning 
designs to teach oscillation and its derivatives. Innovative 
learning in these articles can refer to the freedom of 
students to investigate activities independently, the 
development of their knowledge through the performance 
of teacher-designed activities, and the use of engaging 
computer applications or non-computer teaching media. 
This is consistent with previous research indicating that 
implementing technology in education is essential for 
students to visualize and comprehend abstract concepts 
(Banda & Nzabahimana, 2023; Price & Mohr, 2019). 

RQ5. What was the most prevalent type of empirical 
research conducted on oscillation between 2018-2023? 

Based on the analysis of 50 articles presented in this 
study, 28 studies explicitly state the research approach used, 
and some even clearly state the research method and design 
used. Of these 28 articles, 11 studies were conducted in the 
laboratory and focused on the substantive content through 
testing or mathematical calculations. The results of studies 
using this method generally answer 
mathematical/theoretical problems that cannot yet be 
directly applied in the classroom (Israilov et al., 2023). On 
the other hand, 22 other articles (out of the total of 50) did 
not explicitly state the method or design of the study. Still, 
most of the articles in this group could present the learning 
stages carried out in the classroom along with the 
treatments applied. 

According to analysis, the primary focus of this research 
was on two distinct topics: first, the process of teaching 
physics, and second, the subject matter of physics itself. 
Although many studies have examined physics learning on 

the issue of oscillation and its derivatives, there are still very 
few articles that particularly discuss oscillation themes 
comprehensively. Following are some conclusions that can 
be made based on study and field findings: 

• Better comprehension of the subject under study on an 
oscillation in study) researchers can gather wide-
ranging and in-depth data on the subject by conducting 
a systematic literature review. The conclusion is that 
academics can learn more about the subject and spot 
informational gaps that need to be filled. 

• Empirical data can be strengthened by systematic 
literature review findings, which can offer solid data to 
back up research conclusions. The upshot is that 
researchers might use these data to support their 
conclusions and boost their confidence in their work. 

• Finding directions for additional research: The 
outcomes of a thorough study of the available literature 
can point out areas that still require investigation. The 
conclusion is that scientists can build on these findings 
to conduct additional studies and close knowledge 
gaps. 

In conclusion, systematic literature reviews can have 
many beneficial ramifications for future study and practice. 
Researchers, practitioners, and decision-makers can use 
these implications to create studies and policies that are 
better and more efficient. 

 
4. CONCLUSION 

Current studies on oscillations and waves show a 
downward tendency in this field's study over the previous 
five years. Additionally, Indonesia has the most prolific 
authors when it comes to producing essays about the ideas 
of oscillations and waves. This is understandable given that 
these ideas are emphasized heavily in Indonesia's secondary 
and higher school curricula. The subjects researchers 
explore most frequently include the pendulum, springs and 
spring systems, simple harmonic motion, stress-strain, 
Hooke's law, Young's modulus, waves, and elasticity. While 
some of these topics are also tested in the classroom to give 
students educational experiences through various ways and 
learning models, like hands-on activities, all of these topics 
are frequently examined in the lab (through laboratory 
experiments). Laboratory experiments, quasi-experiments, 
mixed techniques, and qualitative research are the sorts of 
study that are widely used to investigate the notions of 
elasticity, oscillations, and waves 

 
ACKNOWLEDGMENT 

Thank you to Puslapdik and LPDP for their 
sponsorship in funding the researcher's study 
 
REFERENCES   
Aygün, B. M., & Hacıoğlu, Y. (2022). Teaching the Sound Concept : A 

Review of Science and Physics Education Postgraduate Theses in 
Turkey. Athen Journal of Education, 9(2), 257–275. 



Journal of Science Learning  Article 
 

DOI: 10.17509/jsl.v7i1.57765 32 J.Sci.Learn.2024.7(1).25-32 

 

Banda, H. J., & Nzabahimana, J. (2023). The Impact of Physics 
Education Technology (PhET) Interactive Simulation-Based 
Learning on Motivation and Academic Achievement Among 
Malawian Physics Students. Journal of Science Education and Technology, 
32(1), 127–141. https://doi.org/10.1007/s10956-022-10010-3 

Bathgate, M. E., Aragón, O. R., Cavanagh, A. J., Waterhouse, J. K., 
Frederick, J., & Graham, M. J. (2019). Perceived supports and 
evidence-based teaching in college STEM. International Journal of 
STEM Education, 6(1), 1–14. https://doi.org/10.1186/s40594-019-
0166-3 

Batlolona, J. R., Diantoro, M., Wartono, & Latifah, E. (2019). Creative 
thinking skills students in physics on solid material elasticity. Journal 
of Turkish Science Education, 16(1), 48–61. 
https://doi.org/10.12973/tused.10265a 

Batlolona, J. R., Diantoro, M., Wartono, & Leasa, M. (2020). Students’ 
mental models of solid elasticity: Mixed method study. Journal of 
Turkish Science Education, 17(2), 200–210. 
https://doi.org/10.36681/tused.2020.21 

Borrachero, A. B., Brígido, M., Dávila, M. A., Costillo, E., Cañada, F., & 
Mellado, V. (2019). Improving the self-regulation in prospective 
science teachers: the case of the calculus of the period of a simple 
pendulum. Heliyon, 5(12). 
https://doi.org/10.1016/j.heliyon.2019.e02827 

Chiriacescu, B., Chiriacescu, F. S., Miron, C., Berlic, C., & Barna, V. 
(2020). Arduino and tracker video – didactic tools for study of the 
kater pendulum physical experiment. Romanian Reports in Physics, 
72(1), 1–14. 

Chong, S. W., Lin, T. J., & Chen, Y. (2022). A methodological review of 
systematic literature review in higher education: Heterogeneity and 
homogeneity. Educational Research Review, 2022, 2–37. 

da Silva, O. H. M., Laburú, C. E., Camargo, S., & Chistófalo, A. A. C. 
(2019). Epistemological contributions derived from an 
investigative method in an experimental class in the study of 
Hooke’s law. Acta Scientiae, 21(2), 110–127. 
https://doi.org/10.17648/acta.scientiae.v21iss2id4695 

Dandare, K. (2018). A study of conceptions of preservice physics 
teachers in relation to the simple pendulum. Physics Education, 53(5), 
aac92f. https://doi.org/10.1088/1361-6552/aac92f 

Farrokhnia, M. (2020). Student-Generated Stop-Motion Animation in 

Science Classes : a Systematic Literature Review. Journal of Science 
Educa, 29(9), 797–812. 

Garcés-Gómez, Y. A., López, P. A., Cárdenas, O. O., Henao-Cespedes, 
V., & Toro-García, N. (2020). Experimental verification of two 
theoretical solutions of the pendulum for large angles in frequency 
domain for teaching support. International Journal of Interactive Mobile 
Technologies, 14(8), 140–149. 
https://doi.org/10.3991/IJIM.V14I08.12607 

Hauko, R., Andreevski, D., Paul, D., Šterk, M., & Repnik, R. (2018). 
Teaching of the harmonic oscillator damped by a constant force: 
The use of analogy and experiments. American Journal of Physics, 
86(9), 657–662. https://doi.org/10.1119/1.5044654 

Ingram, A. R., & Motta, S. E. (2020). A review of quasi-periodic 

oscillations from black hole X-ray binaries : Observation and 
theory. New Astronomy Reviews, 85(September 2019), 101524. 
https://doi.org/10.1016/j.newar.2020.101524 

Ionascu, C. (2022). Virtual experiments for measuring fundamental 
physical quantities. Romanian Reports in Physics, 74(4). 
https://api.elsevier.com/content/abstract/scopus_id/851418844
33 

Israilov, S., Fu, L., Sánchez-Rodríguez, J., Fusco, F., Allibert, G., 
Raufaste, C., & Argentina, M. (2023). Reinforcement learning 
approach to control an inverted pendulum: A general framework 
for educational purposes. PLoS ONE, 18(2 February), 1–15. 
https://doi.org/10.1371/journal.pone.0280071 

Krnic Martinic, M., Pieper, D., Glatt, A., & Puljak, L. (2019). Definition 
of a systematic review used in overviews of systematic reviews, 
meta-epidemiological studies and textbooks. BMC Medical Research 

Methodology, 19(1), 1–12. https://doi.org/10.1186/s12874-019-
0855-0 

Kurniawan, B. R., Kusairi, S., Puspita, D. A., & Kusumaningrum, R. W. 
(2021). Development of Computer Based Diagnostic Assessment 
Completed with Simple Harmonic Movement Material Remedial 
Program. Jurnal Pendidikan Fisika Indonesia, 17(1), 1–12. 
https://doi.org/10.15294/jpfi.v17i1.18540 

Lisboa, A., Peña, F. J., Negrete, O., & Dib, C. O. (2021). Teaching labs 
for blind students: Equipment to measure standing waves on a 
string. European Journal of Physics, 42(6). 
https://doi.org/10.1088/1361-6404/ac18b6 

Mallidis-Malessas, P., Iatraki, G., & Mikropoulos, T. A. (2022). Teaching 
Physics to Students With Intellectual Disabilities Using Digital 
Learning Objects. Journal of Special Education Technology, 37(4), 510–
522. https://doi.org/10.1177/01626434211054441 

McComas, W. F., & Burgin, S. R. (2020). A Critique of “STEM” 
Education: Revolution-in-the-Making, Passing Fad, or 
Instructional Imperative? Science and Education. 
https://doi.org/10.1007/s11191-020-00138-2 

Nyirahabimana, P., Minani, E., Nduwingoma, M., & Kemeza, I. (2022). 
A scientometric review of multimedia in teaching and learning of 
physics. LUMAT, 10(1), 89–106. 

Powell, J. T., & Koelemay, M. J. W. (2022). Systematic Reviews of the 
Literature Are Not Always Either Useful Or the Best Way To Add 
To Science. EJVES Vascular Forum, 54(i), 2–6. 
https://doi.org/10.1016/j.ejvsvf.2021.10.021 

Price, C. B., & Mohr, R. P. (2019). PhysLab: A 3D virtual physics 
laboratory of simulated experiments for advanced physics learning. 
Physics Education, 54(3). https://doi.org/10.1088/1361-
6552/ab0005 

Purba, S. W. D., & Hwang, W. Y. (2018). Investigation of learning 
behaviors and achievement of simple pendulum for vocational 
high school students with Ubiquitous-Physics app. Eurasia Journal 
of Mathematics, Science and Technology Education, 14(7), 2877–2893. 
https://doi.org/10.29333/ejmste/90985 

Rinaldi, R. G., & Fauzi, A. (2020). A complete damped harmonic 
oscillator using an Arduino and an Excel spreadsheet. Physics 
Education, 55(1), ab539d. https://doi.org/10.1088/1361-
6552/ab539d 

Sumardi, Y., Amalia, A. F., & Prabowo, U. N. (2022). Develoment of 
The Computer Simulation of Oscillation in Physics Learning. Jurnal 
Pendidikan Fisika Indonesia, 18(1), 33–44. 
https://doi.org/10.15294/jpfi.v18i1.29040 

Tinmaz, H., Lee, Y. T., Ivanovici, M. F., & Baber, H. (2022). A 
systematic review on digital literacy. Smart Learning Environments, 
9(21), 1–18. https://doi.org/10.1186/s40561-022-00204-y 

Volfson, A., Eshach, H., & Ben-Abu, Y. (2021). When Technology 
Meets Acoustics: Students’ Ideas About the Underlying Principles 
Explaining Simple Acoustic Devices. Research in Science Education, 
51(4), 911–938. https://doi.org/10.1007/s11165-019-09913-w 

Zhong, B., & Xia, L. (2020). A Systematic Review on Exploring the 
Potential of Educational Robotics in Mathematics Education. 
International Journal of Science and Mathematics Education, 18(5), 79–101. 

 
  
 
 


