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Abstract 
 
Medical Physics is a branch of physics application that is developing very rapidly. Therefore, the contextualization of Medical Physics 
is crucial for future physics teachers. This research aims to implement Student-Teacher-Scientist Partnerships (STSP) in Medical 
Physics and explore students' perceptions of the learning experience through this program. STSP in this research involved 
prospective physics teachers as students, lecturers in medical physics courses as teachers, and medical physicists as scientists. 
The benefits of this research are to provide a learning experience of medical physics directly from experts (medical physicists) as a 
provision for prospective physics teachers to strengthen their knowledge of medical physics content and how to teach it, and to be 
a recommendation for learning strategies that support contextual physics learning. Implementing STSP in medical physics courses 
includes planning, implementation, and evaluation activities for one semester of lectures; lectures by the foremost scientists were 
held in 7 meetings (1 meeting = 2 x 60 minutes). The planning stage includes activities to equalize perceptions between scientists 
and related lecturers. The course was primarily student-centred, with case study discussions conducted online via Zoom meetings. 
The scientists were located in East Java Province, Indonesia, while the teachers and students were in East Kalimantan Province, 
Indonesia. The evaluation stage was carried out by exploring students' perceptions of the program implementation, the results of 
which can later be used as a reference for the continuation of the program implementation. Results indicated that STSP activities 
facilitated easier comprehension of medical physics, increased interest in further study, and highlighted connections between course 
topics and secondary school curriculum.    
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INTRODUCTION 

Improving the quality of teacher education 
is a top priority for most countries throughout the 
world to achieve scientific progress (Kurniati, 
Suwono, Ibrohim, Suryadi, 2022; Hermann, Kisiel, 

Muzikar, Dapretto, & Bookchin, 2016), economic 
development (Saat, Fadzil, Adli, & Awang, 2021), 
and a better future (Sukmayadi & Halim Yahya, 
2020). The quality of teaching by teachers depends 
not only on the in-depth mastery of the subject to be 
taught but also on the ability to apply learning 
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strategies that make it easier for students to 
understand the subject (Efwinda & Mannan, 2020). 
This knowledge and these skills can be obtained by 
enriching prospective teachers' learning and 
teaching experiences (Haryanto, Efwinda, & 
Sulaeman,2024; Haryanto, Efwinda, Sulaeman,  & 
Sholeh, 2023). 

Preparation for the development of 
prospective teachers is the first step in supporting 
the development of a country. Educational 
institutions for prospective teachers must facilitate 
learning activities that enable prospective teachers 
to master knowledge and teaching skills 
(Sulaeman, Efwinda,  & Putra, 2022). The condition 
of prospective physics teachers is a gap between 
their knowledge of physics principles and how to 
teach them (Nyssan, 2023). 

In learning activities, investigative activities 
are essential (Eltanahy & Forawi, 2019) and are 
also one of the characteristics of science learning 
(Sotero, Alves, Arandas, & Medeiro, 2020). Physics 
is a branch of natural science; its learning includes 
physical and mental activities and emphasizes skills 
to scientifically discover and explore natural 
phenomena and the environment of everyday life. 
Many physics concepts and principles are difficult 
to understand, for example, in the branch of medical 
physics (Sudirman, Kennedy, & Soeharto, 2023). 

Medical physics is a branch of physics used 
for health services (Maas et al., 2021), especially 
for diagnosing and treating human diseases 
(Bawaneh & Hamida Moumene, 2020). Historically, 
medical physics began with developing the safe 
handling of radium in cancer treatment (Endo, 
2021). The scope of medical physics, in addition to 
radiotherapy, includes other specialty areas, 
including Nuclear Medicine, Diagnostic and 
Interventional Radiology, Imaging and non-ionizing 
medicine, Clinical Audiology, and Clinical 
Neurophysiology (Maas et al., 2021). Given its 
broad and essential role in modern healthcare, the 
medical physicist occupation is formally recognized 
as a profession by the International Labor 
Organization (Bojórquez, Rendón, & Rojas-López, 
2023). Becoming a medical physicist requires 
mastery of content, using health technologies 

(Caruana et al., 2021) and practical competence in 
the real world (Fagerstrom, 2023). 

Integrating medical physics topics into the 
school curriculum can stimulate learning relevant to 
everyday life and inspire students to view physics 
as a possible future employment opportunity 
(Fagerstrom, Gao, & Robertson,  2019; 
Fagerstrom, 2023; Tabakova, 2020). Connecting 
career opportunities with learning activities will 
connect students more to the topics taught 
(Buckley, 2016). Unfortunately, many students are 
unaware of career opportunities in medical physics 
(Santoso, Jupitz, & Lin, 2021). Introducing and 
teaching this science more deeply is fundamental 
because of its contextual topics. However, in the 
physics learning process, students think that 
learning physics is a collection of abstract facts and 
formulas; contextual learning is still not dominating 
(Fagerstrom, 2023). Therefore, there is a need for 
contextualized medical physics learning strategies, 
especially those that can strengthen the content 
and enrich the learning experience of prospective 
physics teachers, as a provision for them in the 
future when they become teachers. 

The gap in mastery of physics concepts 
and the limited pedagogical abilities in teaching 
them can be bridged with collaboration between 
scientists and lecturers to produce professional 
future physics educators (Nyssan, 2023). Linking 
various sources of knowledge in the school 
environment (Sotero, Alves, Arandas, & Medeiros, 
2020), such as between the scientific community 
and science educators, is also increasingly popular 
as an approach to science education (Fadzil, Saat, 
Awang, & Adli, 2019). Discussion and joint work 
activities can make learning more meaningful 
(Pelobillo, 2023) and benefit those involved (Cook-
Sather, Salmeron, & Smith, 2023). 

One form of collaboration that is currently 
becoming popular is Student-Teacher–Scientist 
Partnership (STSP) (Çavaş, Çapar, Çavaş, & 
Yahşi, 2021; Fadzil et al., 2019; Ismail et al., 2022; 
Saat et al., 2021, 2023). A scientist is someone who 
becomes an expert through a gradual process, 
starting with postgraduate training and continuing 
as his or her career progresses, who not only learns 
theory but learns by doing to produce knowledge 
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that can be utilized in scientific and non-scientific 
settings (Goolsby, Cravens, & Rozance, 2023). 
Scientists work in professional practices that use 
science, technology, engineering, and maths 
through scientific methods to solve real-world 
problems (Luo, Zhao, Wing, & So, 2022). From a 
student's perspective, scientists study nature with 
broad insight, make observations and experiments, 
and innovate (Ozkan & Topsakal, 2023). 

STSP is a collaboration between scientists, 
teachers, and students that provides meaningful 
learning by involving students in actual and 
authentic scientific research (Houseal, Abd-El-
Khalick, & Destefano, 2014). STSP helps students 
enrich their learning experience, improving 
procedural skills and opportunities to explore topics 
related to learning scientifically (Çavaş et al., 2021). 
The STSP program is also believed to bridge school 
learning regarding important societal issues 
(Bernstein & Mckenney, 2023). 

Several studies related to the 
implementation of the STSP program, for example, 
were carried out by Çavaş et al. (2021), who 
researched teachers' opinions regarding the STSP 
program and showed positive views from teachers, 
especially teachers who had never had previous 
experience collaborating with scientists. The other 
research is by Ufnar & Shepherd (2019), who 
implemented the STSP program for teacher 
professional development, and by Saat et al.(2021) 
on the professional development of Science, 
Technology, Engineering, and Mathematics 
(STEM) teachers. The STSP program is not only 
beneficial to teachers, but it is also beneficial to 
students; for example, research by Westbrook et al. 
(2023) shows that there has been an increase in 
student learning outcomes through the STSP 
program; this is also in line with the research results 
of Fadzil et al. (2019), which shows positive 
perceptions from students towards the STSP 
program.  

Students who participate in the STSP 
program will have the opportunity to gain new 
experiences and be able to use them as a reference 
when they become teachers in the future. A 
person's experiences influence their perception of 
something (Kurniawan et al., 2023). Hopefully, the 

implementation of STSP can form a positive 
perception of it. However, from previous studies, no 
research has applied the STSP program to the 
medical physics course and explored students' 
perceptions of the STSP program in that course. 
Therefore, this research explores students' 
perceptions of the STSP program in the medical 
physics course. 

Specifically, in this research, the terms 
scientist, teacher, and student refer to the 
collaboration among three parties: medical 
physicists as scientists, lecturers as teachers, and 
prospective physics teacher students as students. 
Building upon previous contributions, our study 
moves the field forward because the results of this 
study will provide new information about the 
application of STSP in learning applied subjects 
such as medical physics, which can ultimately serve 
as a basis for developing educational programs for 
policymakers. This research aims to implement 
STSP in Medical Physics and explore students' 
perceptions of the learning experience through 
STSP. Some research questions to guide research 
activities include the following: 
1. What information do students learn in the 

medical physics course through the STSP 
program? 

2. What is the role of the STSP program based on 
students' perceptions of interest in studying 
medical physics? 

3. What are the overall benefits of the STSP 
program based on student perceptions?  

 
METHOD 

 
The research design used in this study is 

mixed-method research, which collects both 
quantitative and qualitative data and both types of 
data. Qualitative data is the primary data, and 
quantitative data is complementary. This study 
involved 124 Mulawarman University, Indonesia 
students representing the first, third, and fifth 
semesters. Several of these students attended 
lectures with scientists in 2 meetings discussing the 
scope, general description, and job opportunities in 
medical physics. Furthermore, as many as 40 
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students in the fifth semester attended lectures with 
scientists in 7 meetings. 

Implementing the STSP program in the 
medical physics course includes planning, 
implementation, and evaluation stages. The 
planning stage provides for activities to equalize 
perceptions between scientists and related 
lecturers: 
1. Essential contents that need to be given in 

medical physics lectures 
2. Division of tasks for delivering the topic and the 

learning resources used 
3. The teacher proposes approaches, strategies, 

and learning models. 
After an agreement is reached, the 

Semester Learning Plan for the course will be 
updated, including the lecture implementation 
stage, by implementing the lesson plan. Medical 
physics lectures were held in 14 lecture meetings, 
one mid-test meeting, and one final-test meeting for 
16 lecture meetings. Lectures by scientists were 
mainly held in 7 meetings (@1 meeting = 2 x 60 
minutes) covering topics: Introduction to physics in 
the medical field, career potential in the field of 
medical physics, types of radiation, introduction to 
medical physics in radiology, radiotherapy, nuclear 
medicine, as well as introduction to radiation 
protection. 

Medical physics courses through STSP 
were carried out primarily through student-centered 
learning through case study discussions conducted 
online via Zoom Meetings. Lectures are conducted 
online due to the location of the university and the 
domicile of the scientist, which is relatively far away. 
The scientists were located in East Java Province, 
Indonesia, while the teachers and students were in 
East Kalimantan Province, Indonesia.  

At each lecture meeting with scientists, 
scientists open lectures with case studies related to 
medical physics, especially those based on their 
experience in the hospitals where they work. In 
addition, the scientist also facilitates discussion 
sessions for students to ask about various health 
cases among students. Students in groups are also 
encouraged to identify problems related to medical 

physics to be discussed further in the learning 
process. Although conducted online, lecturers and 
scientists try as much as possible to present to 
students the real picture of the work life of the 
medical physicist profession; for example, using 
lecture sessions, online scientists also show the 
hospital room where they work and various 
technological devices or facilities that they usually 
use to work, for example in determining the correct 
radiotherapy dose. 

The evaluation stage of STSP 
implementation was carried out using a 
questionnaire instrument to explore students' 
perceptions of program implementation, the results 
of which could later become a reference for 
continuing program implementation. In addition to 
using a questionnaire, at the final session of the 
lecture meeting, some students were also directly 
asked to give their responses regarding their 
experience of attending medical physics lectures 
with scientists. 

This study used a questionnaire instrument 
of student perceptions of the STSP Program as a 
data collection technique. The data source in this 
study was a total of 124 physics education students. 
The research questionnaire used is adapted from a 
research questionnaire that has been used by 
Fadzil et al. (2019). The questionnaire totaled 11, 
seven open, and four closed questions with yes or 
no answer options. The questionnaire was 
distributed online via Google Forms at the end of 
the medical physics lecture meeting. The questions 
on the questionnaire are presented in Table 1.  

The data analysis technique used in this 
research was quantitative descriptive to calculate 
the percentage of students' answers to questions 
with dichotomous options and qualitative 
descriptive using KH-coder software to obtain an 
overview of participants' perception tendencies 
regarding implementing the STSP program in the 
medical physics course. 
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Table 1. The questions on the questionnaire 
Question Type of question 

 Open 
question 

Closed 
question 

Write down what new information you obtained from studying medical physics 
through the STSP program. 

√  

Do you have any difficulties understanding the subject presented by practitioners? 
Yes/No 

 √ 

If so, please elaborate! √  
If it is related to the secondary school curriculum, do you think it contains a topic 
related to medical physics? Yes/No 

 √ 

If so, at what level? And on what topic? √  
Can collaborative activities with scientists in lectures help you better understand 
the topic related to medical physics? Yes/No 

 √ 

If yes, what activity do you think plays the most role? Why? If not, why? √  
Does this guest lecture activity with practitioners increase your interest in studying 
science/physics? Yes/No 

 √ 

Please explain your reasons. √  
What do you think about the involvement of practitioners in medical physics 
lectures? 

√  

What benefits do you gain from guest lectures involving practitioners? √  

 
RESULT AND DISCUSSION 

 
1. New information on the medical physics 

course through the STSP program  

 
 
The tendency of students' perceptions 

about the information they obtain in the STSP in the 
medical physics course is presented in Figure 1. 

 
Figure 1. Students' perceptions about the information they obtain in the STSP Program 
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Figure 1 shows that STSP facilitates them 
in obtaining information that medical physics is an 
important field and has many connections with the 
medical world and various medical tools used in 
medical physics. The results of this study are 
supported by Westbrook et al. (2023), who showed 
that STSP can significantly improve students' 
science content knowledge. The respective 
knowledge and skills that teachers and scientists 
possess, combined in the collaborative process, are 
used to design and implement learning activities 
that enrich students' learning experiences. 

In-depth Medical physics covers multiple 
fields, such as interventional diagnostic radiology, 
radiotherapy, and nuclear medicine (Bezak et al., 
2023; Fraser et al., 2022; Tsapaki, 2020). The 
educational level and requirements to become a 
medical physicist are pretty long, and various 
career opportunities exist (Paul, 2022). Applying 
physics concepts in the medical world is very 
important to improve the quality of medical care, 
ensure safe and effective medical technology, and 
is closely related to everyday life. 

As many as 12% of students said they had 
difficulty understanding the subject, but the other 
88% said they had no difficulty. Experienced 
challenges include the use of terms in medical 
physics that they are not familiar with or have never 
heard of before, explanations regarding 

technological tools in the field of medical physics 
that they have seen for the first time, as well as 
several presentations in English. 

As many as 23% of students think there are 
no topics in the medical physics subject that can be 
connected to physics or science lessons at the 
secondary school level. Still, as many as 77% of 
students think that there are topics in medical 
physics that can be connected to physics or science 
lessons at the secondary school level. In detail, the 
trends in selecting educational levels that can be 
integrated and appropriate topics based on student 
perceptions are presented in Figure 2. 

In general, medical physics subjects in the 
middle school curriculum can be taught at the high 
school level, especially in mechanics, electricity, 
magnetism, modern physics, optics, 
electromagnetic waves, and medical technology. 
This is following the learning outcomes document 
by the Indonesian Ministry of Education, which 
states that understanding physics for high school 
students includes topics about measurements, 
mechanics, fluids, vibrations and waves, 
thermodynamics, magnetic electricity, modern 
physics and radioactivity, digital technology, and 
the sustainability of energy and the surrounding 
natural environment (Kemendikbudristek BSKAP 
RI, 2022).  

 
Figure  2. Students' perceptions of educational levels for Medical Physics Content
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The urge to improve the quality of science 
learning, especially physics, is now even higher 
(Sulaeman et al., 2022). There is also a view that 
medical physics can be included as a student 
interest option in the secondary school curriculum, 
especially in the current Merdeka Curriculum, by 
including the specific topic of radiation in the 
physics subject. Several students said medical 
physics topics could be taught in biology and 
physics subjects, and at the Vocational High School 
level, related to the health sector, such as Nursing 
or Medical Vocational Schools. 

All students agree that the activities in the 
STSP program can help them better understand the 
existing subject related to medical physics. Among 
the most critical activities, according to them, 
include question and answer sessions, 
explanations using original videos carried out by 
scientists themselves, the use of varied literature, 
scientists explaining directly from the hospital, and 
simulating several activities they usually do, as 
stated by S25, S44, and S72. 

S25: "The activity that played the most role was 
the question and answer session and 
explanation using video. In the question and 
answer session, the questions are usually 
related to applications in everyday life and real 

events. Explanations using videos are 
instrumental because they are accompanied by 
visualizations, making it easier to understand 
and use his original videos." 
S44: "The activity that plays the most role is 
presenting the topic by visualizing the photos 
and literature used, which is very valid and 
varied. "Scientists explain the topic concerning 
direct experience so we can understand what 
happens in the field." 
S72: "The activity that plays the most role is 
lectures involving experts directly; we can see 
when physicists work because in several 
meetings, even online, they often show the 
activities that medical physicists do and the tools 
they use directly in hospitals, then there are also 
simulations about tools and videos about 
various things related to medical physics." 

 
2. The role of the STSP program on interest in 

studying Medical Physics 
As many as 83% of students thought that 

the STSP program could increase their interest in 
studying physics, especially medical physics, while 
another 17% stated that this activity did not increase 
their interest in studying medical physics. 

 
Figure 3. Student Perception of the STSP Program 
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Figure 3 shows that based on students' 
perceptions, their interest in studying 
physics/science can increase through STSP 
because direct interaction with experienced 
scientists provides new and in-depth insights into 
the application of physics in the real world so that 
students can see the relevance and importance of 
science or physics in the real world—everyday life.  

The results of this study align with research 
by Fadzil et al. (2019), where most students as 
research participants agreed that STSP activities 
can increase their interest in studying Science, 
Technology, Engineering, and Mathematics 
(STEM) fields. Through STSP, students can better 
connect what they learn with real-life situations, 
enhance learning experiences, provide 
opportunities to explore topics in science, and 
introduce related careers. 

Exposure to the subject by scientists 
provides additional motivation to pursue further 
studies in science or physics, as students see the 
career opportunities and real-world applications 
that may be available. Students feel inspired to 
delve deeper into science or physics after hearing 
practical experiences from medical physicists, 
which can help them understand physics concepts 
better. This activity opens students' views on the 
diversity of occupational fields that can be accessed 
with an educational background in science or 
physics, including in the medical field. By seeing the 
application of physics in the health sector, students 
become more interested in studying medical 
physics and understanding how physics concepts 
can be used in health services. Thus, STSP 
activities with scientists can be a powerful tool to 
motivate students and increase their interest in 
studying science or physics. These results follow 
research by former researchers (Sulaeman et al., 
2024), which shows the positive perception of 
prospective teachers towards the role of a scientist.  

 
3. Overall benefits of the STSP program 

Students view the involvement of scientists 
in STSP very positively. They felt that the presence 
of scientists provided a better understanding and 
direct experience, which was very helpful in 
understanding the subject of medical physics. Apart 
from that, the involvement of scientists is also 

considered to provide motivation, inspiration, and 
broader insight into the world of work and careers 
in medical physics. These opinions show that 
collaboration between education and field 
practitioners (scientists) benefits students' learning 
experiences and advances knowledge in this field. 

In general, the benefits obtained through 
STSP involving scientists based on student 
perceptions are that they provide real benefits in 
understanding, knowledge, and career preparation 
in the field of medical physics, in detail as follows: 
a. Addition of new knowledge and insights 

regarding the relationship between medical 
science and physical science, for example, 
stated by S3 as follows: 
S3: "Adding knowledge that I did not know 
about the world of medicine related to physics." 

b. A better understanding of medical physics, 
including processes, tools, and applications in 
the medical world, as stated by S5, as follows: 
S5: "The benefits I get are the new knowledge 
scientists have conveyed, such as becoming a 
medical physicist, job prospects, tools, and 
their application to patients. This activity is new 
for me and adds to my insight." 

c. Know job and career prospects in the field of 
medical physics as well as motivation and 
inspiration to pursue a career in a related field, 
for example, as stated by S28 as follows: 
S28: "Information related to real experience 
from scientists, even though in the future I want 
to be a teacher, I can explain jobs related to 
physics to my students in the future that I did 
not get before at the secondary school level." 

d. Obtain direct information and experience as 
well as a deeper understanding of specific 
topics from experienced scientists, as stated 
by S48 as follows: 
S48: "Obtain more detailed and new 
knowledge from experienced scientists." 

e. Understand the relationship between 
academic concepts and real-world 
applications in the field of medical physics, as 
stated by S56 as follows: 
S56: "As a real application, scientists can help 
connect academic concepts with real-world 
applications and help us understand why 
learning is important." 
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f. Increase interest and awareness of the 
importance of physics in everyday life and the 
medical world, for example, as stated by S89 
as follows: 
S89: "I can gain new experiences and insights 
about medical physics daily." 

This research reveals that the STSP 
program has provided students with new 
information about medical physics. Students' 
content knowledge of science can increase through 
STSP (Westbrook et al., 2023). Although some 
students had difficulty understanding the subject 
presented, most felt that this activity was beneficial 
in understanding the medical physics subject. Most 
of the students also stated that there was a 
connection between medical physics subjects and 
the secondary school curriculum. The results of this 
research align with Saat (Saat, Fadzil, Adli, & 
Awang, 2021), which shows that through STSP, 
teachers can connect the curriculum, science 
content, and applications in everyday life. 

Activities that play the most role in 
increasing students' understanding include 
question and answer sessions, explanations using 
videos, varied literature, simulations, and direct 
demonstrations from scientists. The learning 
experience can be enriched through STSP (Fadzil 
et al., 2019). Additionally, most students feel the 
STSP program can increase their interest in 
medical physics. These findings indicate that the 
STSP program involving scientists can significantly 
benefit students in understanding and improving 
their interest in medical physics. This result shows 
the importance of collaboration between education 
and field practitioners in enriching students' learning 
experiences and advancing knowledge in medical 
physics. 

Some limitations of this study are that 
although the study involved 124 students, this 
sample size may not be large enough to generalize 
the results broadly to a larger population of students 
at various institutions. Participants in this study 
were limited to students from one university in 
Indonesia, which may not reflect the diversity of 
students from different backgrounds and 
educational contexts. Although the analysis 
techniques used include quantitative and qualitative 
descriptives, further analysis, such as regression 
analysis to identify factors that influence student 

perceptions, can increase understanding of the 
program's impact in more depth. Paying attention to 
these limitations can be a starting point for further, 
more in-depth, and broader research exploring the 
impact and effectiveness of the STSP program and 
students' understanding of medical physics. 

Further studies can be conducted to 
explore effective learning strategies in the STSP 
program to improve students' understanding of the 
medical physics subject. Additional research can 
deepen understanding the relationship between the 
secondary school curriculum and medical physics 
subjects to strengthen integration between the two 
fields. Further studies could also investigate the 
long-term impact of the STSP program on students' 
interest and achievement in studying and 
developing a career in medical physics. Research 
comparing the effectiveness of the STSP program 
with other learning methods in increasing students' 
understanding and interest in medical physics can 
also be conducted to gain deeper insight. 

 
CONCLUSION  

 
Based on the description of the research 

results, it can be concluded that the information 
students learn in the medical physics course 
through the STSP program includes an 
understanding of fundamental physics concepts 
applied in a medical context, the use of medical 
technology tools, and physical processes that occur 
in the world: medicine, and the relationship between 
physical science and medical practice. Based on 
student perceptions, the STSP program is vital in 
increasing interest in studying medical physics. The 
activities carried out in the program, such as 
question and answer sessions, video explanations, 
use of varied literature, simulations, and live 
demonstrations from scientists, provide a better 
understanding of the medical physics subject and 
overall increase students' interest in learning more 
about the field. The overall benefit of the STSP 
program based on student perceptions is that it 
provides a deeper understanding of medical 
physics, new knowledge about the relationship 
between medical science and physical science, a 
better understanding of the processes and 
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applications of physics in the medical world, 
information about job and career prospects in the 
field medical physics, as well as increasing interest 
and awareness of the importance of physics in 
everyday life and the medical world. The STSP 
program also provides hands-on experience 
through interactions with experienced scientists, 
helping students understand academic concepts 
better and relate them to real-world applications in 
medical physics. The limitation of the study is that 
the implementation of the STSP program in this 
study was carried out online, so for future research, 
it is recommended to be able to implement STSP 
with direct interaction between scientists and 
students, not only online. In addition, because the 
results showed that students' interest in learning 
medical physics could increase through STSP, we 
recommend the STSP program be applied as one 
of the learning strategies that can be used in 
physics learning, especially medical physics. 
Another suggestion is to expand the scope of the 
research, not only exploring the perceptions of the 
parties involved but also their effectiveness on the 
development of various student learning outcomes. 
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