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ABSTRACT

The activities of prospective teachers in the learning process are very important to show the quality of
the learning process, particulary research activities. This paper is intended to analyse the research
activities of pre-service teachers and their responses in the learning process using research-based learning
models. Descriptive qualitative designs were tested by applying qualitative approaches and case studies.
Furthermore, data was collected from observations, field notes, interviews, and questionnaires given to 20
pre-service teachers at private universities in Lampung, Indonesia. Data taken from observations and
questionnaires were analysed descriptively and then categorised into various categories ranging from very
bad to very good. Data collected from interviews were analysed through interactive models, data
reduction, data exposures and additions. The findings indicate that pre-service teacher research activities
include: identifying problems, formulating hypotheses, preparing research plans, analysing data, drawing
conclusions, increasing for three meetings and developing significantly in general. In addition, the
research activities of pre-service teachers are considered good. This research is important for the scientific
education community, especially in developing future teacher research skills.
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INTRODUCTION

Learning is an activity and interaction that involves the teacher, students and the
surrounding environment to achieve goals. One of the learning objectives can be achieved
through the selection of the right learning model. Trianto (2015: 26) argues that there is no
single best learning model, partly because each learning model is 'good’ when tested on
certain subject matter. This means that lecturers need to consider learning models that are in
accordance with the subject matter. In addition, pre-service teacher activities are part of the
learning process. There is no activity without learning. Pre-service teacher learning activities
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can be formed with the research process. The research process consists of identifying
problems, formulating hypotheses, compiling research plans, analysing data and drawing
conclusions (Vina Serevina, 2015). Pre-service teachers find problems related to learning and
then get a solution to the problem. This concludes that pre-service teacher learning activities
will determine the quality of learning.

Research activities are useful activities with problems that occur in the field. Problems
found will get solutions from theoretical studies. The printed theories will build critical
thinking and the ability to overcome problems that can be accessed through research
activities. Research activities will support this profession in the future. However, teacher
knowledge about research skills is still limited (Udompong, Traiwichitkhun, & Wongwanich,
2014). A learning model that trains the research skills of prospective teachers is required.
Guided inquiry and open inquiry, which has positive implications for students to be more
independent and creative (Zulfiani & Herlanti 2018).

Based on the observations and experience of researchers at the University; Pre-service
teachers often have difficulty in analysing data and identifying problems, which is a so
serious concern for lecturers. In general, pre-service teachers only learn through theory and do
not discuss real problems that are relevant to the theory. Learning for pre-service teachers
focuses more on knowledge than understanding science in the events or situations they face in
everyday life (Cepni & Ulger, 2017). Teachers must be selective in choosing the right
learning model to be able to develop the ability to analyse data and identify problems. The
analysis and identification of problems can be formed through learning models that integrate
research and learning (Blume et al., 2015; Brew & Jewell, 2012). Finally, research-based
learning is recommended. The research-based learning model has several components,
problem-solving, investigation, collaboration and other skills needed by pre-service teachers
(Lee, Wu, & Tsai, 2009; Siegel, 2005). This model has various advantages, namely: 1)
providing research experience as initial knowledge to prepare students’ final assignments, 2)
having the final results of knowledge applications; 3) developing systematic thinking, critical
and logical thinking, scientific thinking, collaboration and communication, 4) not needing
specific topics in the research process and 5) directly involved in environmental problems
(Sonja & Broek, 2012; Wilson, Parkin, & Thomas, 2012; Zhu & Singh, 2012).

Research-based learning not only improves understanding, but also involves pre-service
teachers as science producers, who will examine the products they produce with existing
theories (Brew & Jewell, 2012; Guinness, 2012; Huang, Hwang, & Chen, 2014; Lambert,
2009; Langbeheim, 2015; Ming, 2012; Smith & Rust, 2011; Walkington et al., 2011).
Research-based learning models can the ability to solve problems (Hunaiti & Grimaldi, 2010).
In addition, research-based learning can have a better effect on critical thinking, open-
mindedness, creativity, responsibility, collaboration and skills in the 21st century (Jiang &
Roberts, 2011; Rodniam, Kaewurai, & Kaewurai, 2004; Walkington et al., 2011). The focus
of this study relies more on the research activities of pre-service teachers in the learning
process through research-based learning models. The research activities include: identifying
problems, formulating hypotheses, compiling research plans, analysing data, and drawing
conclusions.

The concept of research-based learning is based on a social constructivist perspective.
Achieving success in learning can be done by honing the role of students through social
interaction involving teachers and students in their proximal zone (Vygotsky, 1978). Student
access is obtained through research that contributes to facilitating teaching activities, while
the purpose of learning activities is to solve problems realistically and practically in the
original settings. For research-based learning, this arrangement refers to realistic human
settings, so students must engage in ‘at work’ activities rather than following a didactic
explanation of abstract concepts. The argument is that students can approach unknown
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problems and provide appropriate solutions. Research activities carried out in groups can
develop social interactions through communication and dialogue.

Research-based learning aims to create active learning analysis, synthesis, development
of insights and evaluation and to improve the ability of students and educators in terms of the
assimilation and application of knowledge. Research-based learning can be supported by
laboratory activities, web, journals and other activities (Al-Maktoumi, Al-Ismaily, &
Kacimov, 2016; Arcidiacono, et al., 2016; Botelho, et al., 2013; Gamarra, et al., 2010; Gao &
Lei, 2016; Knutson, et al., 2010; Liu & Li, 2011a; Simpson & Bourner, 2007; Svihla, 2014).
Forms of learning-based learning include: enriching learning activities with contemporary
research issues and learning processes with small-scale research activities (Guinness, 2012;
Lambert, 2009; Liu & Li, 2011b; Willcoxson, et al., 2011). The implementation of research-
based learning needs to pay attention to the following:

a. Lecturers must master various research methodologies

b. Lecturers must explain how to conduct research in groups

c. Lecturers must explain the material to pre-service teachers as a basis for finding
relevant problems

d. Lecturers must observe their research activities

e. Lecturers must guide pre-service teachers to write their research results in the form of
scientific articles and then publish them.

Research purposes

This study aims to describe pre-service physics teacher’s research activities through
research-based learning.

METHODS

a) Design and Approach

The current study was conducted on pre-service physics teachers at Muhammadiyah
Metro University, Lampung, who focused on pre-service teacher research activities. This
research is also seen as a case study in the field of education.

b) Subject

This study recruited 20 pre-service physics teachers and lecturers at Muhammadiyah
Metro University, Lampung, Indonesia. Pre-service teachers recruited have applied research-
based learning in the 2016-2017 academic year. Pre-service physics teachers are divided into
three groups.

c) Data collection

The main data from this study are research activities during the learning process with
research-based learning models. Data related to research activities were collected through
observation, field notes and closed questionnaires. Data on pre-service teacher responses were
collected through interviews. Field observations and notes were carried out by two observers
in three meetings discussing ‘Electrical Dynamics’. At the end of each meeting a closed
questionnaire was distributed. In addition, interviews were conducted randomly at the end of
each meeting for several members of each research group.
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d) Data analysis

Data on pre-service teacher research activities were analysed by encoding the results of
observations and field notes from two observers at each meeting. Furthermore, credible data
is obtained through triangulation methods from questionnaire data and field notes (Sugiyono,
2007). Next, calculating the percentage of research activities for each pre-service teacher in
each meeting was analysed descriptively. The results are categorised from ‘very bad’ to ‘very
good’ criteria. The interview data is taken from the triangulation time source by taking into
account the similarity of the answers given and the consistency of pre-service teachers
throughout different times. Data is then analysed through data reduction, data exposure and
additions.

RESULTS

Research Activities and Their Responses

Research activities start from the first to the third lecture. Research activities in
implementation include: identifying problems, formulating hypotheses, preparing research
plans, analysing data and drawing conclusions. The average activity of each group in the
course is shown in Table 1.

Table 1. Research activities of each group

Group Implentation
(s) First Second Third Average Category
80% 95% 100% 92% Very good
1 60% 80% 95% 78% Good
i 75% 85% 96% 85% Very good
Average 72% 87% 97% 85% Very good

Based on Table 1, there has been a significant increase in research group activities by each
group in each session, especially in groups II and III. The ‘group II’ research activity was
60% in the first session and then increased significantly to 80% in session 2, and reached 95%
in the third session. Meanwhile, the activity of the research group in group Il increased from
75% in the first session, then reached 85% in the second session and 96% in the third
position. The average group research activity in the first to third sessions has increased by
achieving the criteria of ‘very good’. The increase in each meeting occurs because of good
research collaboration, thoroughness in conducting research, and pre-service teachers already
understand research activities. Table 1 also shows that the percentage of research activities for
each group is different. This is because the percentage of groups is obtained from the average
percentage of activity of pre-service teachers from each group. So, the role of group work is
very important for achieving team goals. Analysis of each research activity in Figure 1.

120%
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Figure 1. Analysis of each research activity
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Based on Figure 1 shows an increase in identifying problem activities that accumulated
to 73% (good) in meeting 1, reaching 83% (very good) in meeting 2 and 97% (very good) at
meeting 3. The average activity of identification problems was taken of the three meetings
84.33% in very good criteria. Furthermore, formulating hypothetical activities developed
from 73% (good) in meeting 1, up to 83% (very good) in meeting 2 and 97% (very good) at
meeting 3, with an average of 85% in very good criteria. Meanwhile, research plan activities
from 67% (good) in meeting 1 developed significantly to 80% (good) in meeting 2, and 95%
(very good) in meeting 3, with a total average of 80.66% (good ) Data analysis activities
showed an increase in activity of 71% (good) at meeting 1, reaching 87% (very good) in
meetings 2 and 97% (very good) in meetings 3. The average activity of data analysis taken
from the three meetings was 85% in very good criteria. Drawing conclusions shows a 71%
increase (good) in meeting 1, reaching 87% (very good) in meetings 2 and 100% (very good)
in meetings 3. The average draw of conclusion activities taken from three meetings is 87.66%
in criteria that are very good.

Based on the results of interviews given to pre-service teachers, it can be concluded that
all have been happy with learning activities using research-based learning. As per the SEA
statement as follows:

‘| feel happy learning to use research-based learning, study research and encourage
myself to read more’.
This result is also in accordance with the AF statement, namely:
‘I am very happy because | work in teams, and deepen the concept of the material
being studied’.
In addition, pre-service teachers have held discussions and are responsible in teams, such as
sharing assignments to prepare research such as preparing tools and materials needed,
analysing data and drawing conclusions. This is in accordance with the following FAT
statement:
‘As a researcher, | am responsible for all stages of research, and | have done that,
and | am satisfied’.
The obstacle found by pre-service teachers at the time of research activities is the
implementation of research. This is in accordance with the following AKA statement:
‘Our team has difficulties in conducting research, due to under-planning research
planning’.
Difficulties in conducting research can be solved by preparing appropriate research planning
(Al-Maktoumi et al., 2016; Gao & Lei, 2017; Simpson & Bourner, 2007; Svihla, 2014).

Research activities through research-based learning are not carried out entirely by pre-
service teachers. Lecturers have an important role to control and direct their research
activities. Student learning commitment and learning environment contribute significantly to
the convenience of learning (Nidzam & Saidatul, 2017). Ensure that research can be
completed in a predetermined time and help pre-service teachers who have prior experience in
their research difficulties. The ability to analyse data is an important factor to draw
conclusions.

DISCUSSION and CONCLUSION

The essence of learning in higher education requires the integration of research with
learning. Learning needs to direct the pre-service teacher to be able to develop research skills
in the learning process (Blume et al., 2015; Brew & Jewell, 2012). Research conducted in
learning requires careful preparation. The research begins with problem finding activities,
therefore, in research there are inquiry elements which play a role in finding problems
(Kocagiil & Sahin, 2017). Research conducted in learning requires careful preparation.
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Research carried out in learning can help prospective teachers in developing critical thinking,
problem-solving skills and deepen knowledge. Outdoor learning activities that emphasise
students’ direct experience of objects that are being studied to be linked to theories to practice
and improve students’ skills in observation, measurement, data collection, and analysis
(Mundilarto & Pamulasari, 2017). Therefore, research-based learning is one model that not
only increases knowledge but also performance in solving problems through research (Hunaiti
et al., 2010). Effective implementation of research-based learning, lecturers must make
perfect preparations for several aspects, consisting of: to help determine research preparation,
observe research time, and provide guidance to pre-service teachers when experiencing
difficulties while conducting research. Cooperation between teachers and students in learning
Is needed to produce quality learning (Dickson, Kadbey, & Mcminn, 2016).

Based on the results of the research data, pre-service teacher research activities can be
developed with research-based learning. Group research has manifested itself in direct
activities to actively participate in research on ‘dynamic electricity’. Basically, this model is
suitable for developing research activities of pre-service teachers, especially for the ability to
design research. In fact, this research is limited to research on pre-service physics teachers in
electrical matter that are dynamic and do not include other learning activities. Furthermore,
research on the analysis of learning processes and results in other parts of other subjects
through research-based learning is still wide open.

REFERENCES

Al-Maktoumi, A., Al-lsmaily, S., & Kacimov, A. (2016). Research-based learning for
undergraduate students in soil and water sciences: a case study of hydropedology in an
arid-zone environment. Journal of Geography in Higher Education, 40(3), 321-339.
https://doi.org/10.1080/03098265.2016.1140130

Arcidiacono, G., Yang, K., Trewn, J., & Bucciarelli, L. (2016). Application of Axiomatic
Design for Project-based Learning Methodology. Procedia CIRP, 53, 166-172.
https://doi.org/10.1016/j.procir.2016.08.003

Aslan, S. (2017). The Effect of learning by teaching on pre-service science teachers ’ attitudes
t owards chemistry. Journal of Turkish Science Education, 14(3), 1-15.
https://doi.org/10.12973/tused.10201a

Blume, S., Madanchi, N., Bohme, S., Posselt, G., Thiede, S., & Herrmann, C. (2015). Die
Lernfabrik — Research-based Learning for Sustainable Production Engineering. Procedia
CIRP, 32(CIf), 126-131. https://doi.org/10.1016/j.procir.2015.02.113

Botelho, M. G., Lo, E. C. M., Bridges, S., Mcgrath, C., & Yiu, C. K. Y. (2013). Journal-
Based Learning, a new learning experience building on PBL at HKU. European Journal
of Dental Education, 17(1), 1-6. https://doi.org/10.1111/j.1600-0579.2012.00771.x

Brew, A., & Jewell, E. (2012). Enhancing quality learning through experiences of research-
based learning: Implications for academic development. International Journal for
Academic Development, 17(1), 47-58. https://doi.org/10.1080/1360144X.2011.586461

Cepnl, S., & Ulger, B. B. (2017). Pre-service science teachers views towards the process of
associating science concepts with everyday life. Journal of Turkish Science Education,
14(4). https://doi.org/10.12973/tused.10208a

Che Ahmad Che Nidzam, Shaharim Saidatul, A. M. F. N. L. (2017). Teacher-student
mnteractions , learning commitment , learning environment and their relationship with
student learning comfort. Journal of Turkish Science Education, 14(1), 57-72.
https://doi.org/10.12973/tused.10190a

Dickson, M., Kadbey, H., & Mcminn, M. (2016). Correlating beliefs and classroom practices
of public school science teachers in Abu Dhabi, U.A.E. Journal of Turkish Science



Yant, F.A., Kuswanto, H., Mundilarto, Habibi, & Rosa, F.O. (2019). Pre-service. ..

Education, 13(3), 161-172. https://doi.org/10.12973/tused.10177a

Gamarra, J. G., Ironside, J. E., de Vere, N., Allainguillaume, J., & Wilkinson, M. J. (2010).
Research-based residential fieldwork learning: double bonus?. Bioscience Education,
16(March), 9. https://doi.org/10.3108/beej.16.6

Gao, S., & Lei, Y. (2017). A new approach for crude oil price prediction based on stream
learning. Geoscience Frontiers, 8(1), 183-187. https://doi.org/10.1016/j.gsf.2016.08.002

Guinness, P. (2012). Research-Based Learning: Teaching Development Through
Fieldschools. Journal of Geography in Higher Education, 36(3), 329-339.
https://doi.org/10.1080/03098265.2012.696188

Huang, Y.-M., Hwang, J.-P., & Chen, S. Y. (2014). Matching/mismatching in web-based
learning: a perspective based on cognitive styles and physiological factors. Interactive
Learning Environments, 4820(January 2015), 1-17.
https://doi.org/10.1080/10494820.2014.978791

Hunaiti, Z., Grimaldi, S., Goven, D., Mootanah, R., & Martin, L. (2010). Principles of
assessment for project and research based learning. International Journal of Educational
Management, 24(3), 189-203. https://doi.org/10.1108/09513541011031574

Jiang, F., & Roberts, P. J. (2011). An investigation of the impact of research-led education on
student learning and understandings of research. Journal of University Teaching &
Learning Practice, 8(2). Retrieved from papers2://publication/uuid/A3FBF7FC-A388-
46FF-9359-CBC70D37A447

Knutson, K., Smith, J., Nichols, P., Wallert, M. A., & Provost, J. J. (2010). Bringing the
excitement and motivation of research to students; Using inquiry and research-based
learning in a year-long biochemistry laboratory Part Il-research-based laboratory-a
semester-long research approach using malate dehydrogenase as a research m.
Biochemistry and Molecular Biology Education, 38(5), 324-329.
https://doi.org/10.1002/bmb.20401

Kocagiil Saglam, M., & Sahin, M. (2017). Inquiry-based professional development practices
for science teachers. Journal of Turkish Science Education, 14(4), 66-76.
https://doi.org/10.12973/tused.10213a

Lambert, C. (2009). Pedagogies of participation in higher education: a case for research-based
learning. Pedagogy, Culture & Society, 17(3), 295-309.
https://doi.org/10.1080/14681360903194327

Langbeheim, E. (2015). A project-based course on Newton’s laws for talented junior high-
school students. Physics Education, 50(4), 410-415. https://doi.org/10.1088/0031-
9120/50/4/410

Lee, M. H., Wu, Y., & Tsai, C. (2009). Research Trends in science education from 2003 to
2007: A content analysis of publications in selected journals. International Journal of
Science Education, 31(15), 1999-2020. https://doi.org/10.1080/09500690802314876

Liu, X., & Li, Q. (2011). Combination of the Research-Based Learning Method with the
Modern Physics Experiment Course Teaching. International Education Studies, 4(1),
101-104.

Ming, K. (2012). 10 Content-area literacy strategies for art, mathematics, music, and physical
education. The Clearing House: A Journal of Educational Strategies, Issues and ldeas,
85(6), 213-220. https://doi.org/10.1080/00098655.2012.691568

Mundilarto, & Pamulasari, H. E. (2017). Outdoor learning model through fieldwork to
improve physics achievement in dynamic fluid. Journal of Turkish Science Education,
14(3), 73-86. https://doi.org/10.12973/tused.10205a

Rodniam, N., Kaewurai, R., & Kaewurai, W. (2004). A development of blended learning
model using research-based learning to encourage the scientific mind for undergraduate
students.



Journal of Turkish Science Education. 16(1), 77-84

Siegel, C. (2005). Implementing a Research-Based Model of Cooperative Learning. The
Journal of Educational Research, 98(6), 339-349.
https://doi.org/10.3200/JOER.98.6.339-349

Simpson, P., & Bourner, T. (2007). What action learning is not in the twenty-first century.
Action Learning: Research and Practice, 4(2), 173-187.
https://doi.org/10.1080/14767330701592797

Smith, P., & Rust, C. (2011). The potential of research-based learning for the creation of truly
inclusive academic communities of practice. Innovations in Education and Teaching
International, 48(2), 115-125. https://doi.org/10.1080/14703297.2011.564005

Sonja, G., & Broek, E. Van Den. (2012). Innovative Research-Based Approaches to Learning
and Teaching. OECD Education ~ Working Papers, (79), 0-31.
https://doi.org/10.1787/5k97f6x1kn0w-en

Svihla, V. (2014). Advances in design-based research. Frontline Learning Research, 2(4),
35-45. https://doi.org/10.14786/flr.v2i4.114

Trianto. (2015). Model-model Pembelajaran. Jakarta: Bumi Aksara.

Udompong, L., Traiwichitkhun, D., & Wongwanich, S. (2014). Causal model of research
competency via scientific literacy of teacher and student. Procedia - Social and
Behavioral Sciences, 116(2001), 1581-1586.
https://doi.org/10.1016/j.sbspro.2014.01.438

Vina Serevina, D. M. (2015). The development of research based learning for physics
education students. Proseding Seminar Nasional Fisika Dan Aplikasinya,
53(November), 25-33.

Vygotsky, L. S. (1978). Mind in society. Cambridge, MA: Harvard University Press.

Walkington, H., Griffin, A. L., Keys-Mathews, L., Metoyer, S. K., Miller, W. E., Baker, R., &
France, D. (2011). Embedding research-based learning early in the undergraduate
geography curriculum. Journal of Geography in Higher Education, 35(3), 315-330.
https://doi.org/10.1080/03098265.2011.563377

Willcoxson, L., Manning, M. L., Johnston, N., & Gething, K. (2011). Enhancing the research-
teaching nexus: building teaching-based research from research-based teaching.
International Journal of Teaching and Learning in Higher Education, 23(1), 1-10.

Wilson, C. C., Parkin, A., & Thomas, L. H. (2012). Frontiers of crystallography: A project-
based research-led learning exercise. Journal of Chemical Education, 89(1), 34-37.
https://doi.org/10.1021/ed100953n

Zhu, G., & Singh, C. (2012). Improving students’ understanding of quantum measurement. II.
Development of research-based learning tools. Physical Review Special Topics - Physics
Education Research, 8(1), 1-13. https://doi.org/10.1103/PhysRevSTPER.8.010118

Zulfiani. Z, H. Y. (2018). Scientific inquiry perception and ability of pre-service teachers.
Journal of Turkish Science Education, 15(1), 128-140.
https://doi.org/10.12973/tused.10225a



