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Abstract

The present study examines the difficulties faced by students while studying physics in India and
gives some suggestions to overcome these problems. The previous literature claimed that
students find physics subject hard and difficult to learn. The author of the study had a teaching
experience in India and analyzed the scenario closely, it was important for the researcher of the
study to explore these challenges. The study was expected to improve the quality of education.
The present study used an online survey on Google Form to get participants’ viewpoints without
disclosing their identity. Both quantitative and qualitative data was collected from 70 anonymous
participants. The results of the study disclosed the problems that Indian students faced during
secondary school year while studying physics and provided some solutions to overcome these

challenges.
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Chapter One: Problem to be Investigated

Purpose of the Study

The problem investigated in the study was challenges and difficulties faced by secondary
school students in India, specifically in Punjab. The conditions and learning facilities available in
most secondary school science classes in India are inadequate for the students’ engagement in
study. In the Times of India, Verma (2014) claimed that a survey result of 240,000 secondary
and senior secondary schools showed that more than three quarters of schools in India do not
have fully equipped science laboratories for secondary school students. In a blog post, Sinha
(2013) mentioned that as per the survey conducted across 13 Indian states in 780 government
schools, the basic facilities such as toilets and drinking water were either not present or in poor
conditions. Spall et al. (2003) elaborated in their study that physics was less popular among
undergraduate students and they find it less interesting. Many students believe that physics
carries high workload and require high ability in mathematics (p.15).

The purpose of the current study was to explore the difficulties to some extent faced by
Grade 11 and 12 school students while studying physics in India. The aim of the study was to
promote quality education, improve methods of instruction and give some solutions for specific
problems. As per previous literature there are various problems faced by physics students related
to high requirement of mathematical skills, methodology and quality of teaching, less practical
work, and curriculum load. These kinds of difficulties lead to decreased interest of students in
physics. Lyon (2006) explained after he interviewed high school students in England, Sweden,
and Australia that students’ interest and enrolment in science courses was declining, not only in
these three countries, but also other countries including India. “Physics has high instrumental

value” (Lyon, 2006, p. 592). Chaba (2018) also described that enrolment of students in the
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science stream in public schools in Punjab has decreased; only 9% opted for science (both
medical and nonmedical). Studies done by Lyon and Chaba indicate that students’ interest is
decreasing in science and particularly in physics in India. According to a previous Grade 12
student, it was difficult to solve and learn long derivations; especially the content related to
electricity was hard to understand without any practical knowledge. Moreover, theoretical
content was also difficult to memorize (Geetanjli, personal communications, November 2018).
To find out why Indian students are losing their interest in physics, the current study aimed to
investigate whether the problems outlined in literature review are also faced by Indian Grade 11
and 12 students or not.
Justification of the Study
In the modern era, science education especially physics is very important as it is directly

related to nanoscience, technology, and different engineering areas. We all depend upon
technology therefore on physics directly or indirectly. The study of science provides a natural
opportunity for children to develop and foster problem-solving ability. This growth in problem
solving ability of children is one of the important contribution sciences make (Kant & Singh,
2015). Oon and Subramaniam (2011) explained that to be the part of the more competitive global
economy, “it is not desirable to let physics take a back seat” (p. 728) as it would enhance
knowledge-based economy of any country. It is more important than other part of science
because technology and engineering depend on physics (p. 728).

Hofstein, Eilks, and Bybee (2011) illustrated in reports that the content of school science is
not aligned with the needs of most of the students. Students do not find their science classes
relevant even in those countries where the result of TIMSS and PISA are above average. In many

countries, science education is content based and not oriented to a student’s life and society (p.
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1460). This situation is similar with the Indian education system; physics is an experimental
based subject, but the teaching is more theoretical and textbook oriented. According to Veloo
(2015) that many students find physics boring because of the difficulty level of physics (as cited
in Astalini, Kurniawan, Perdana, & Kurniasari, 2018).

Engstrom and Gustafsson (2010) argued that in Sweden physics teaching is organised
according to the books and teachers used white boards to solve the problems thus, the physics
content influences the teaching methodology (as cited in Engstrom & Carlhed, 2014, p. 701).
Politis, Killeavy and Mitchell (2007) described teachers’ views about declining students’ interest
in physics as being the result of:

1. “Curriculum issues, laboratory issues, [lack of] teaching and learning resources” (as cited

in Oon & Submarmaniam, 2013, p. 729).

2. Student’s attitude, as it is hard to get good grades in physics as compared to other

subjects, students avoid physics.

3. High requirement of mathematics (as cited in Oon & Subarmaniam, p. 729).

According to Ogunleye (2009) numerous researchers identified that physics students face
difficulties in problem solving because they fail to understand the meaning of the problem
statement (as cited in Reddy & Panacharoensawad, 2017).
Research Question and Hypothesis

The research question for the current study was as follows: What are the problems faced
by secondary school students in India while studying physics and according to students who have
already completed Grade 11 and 12 Physics how can these challenges be overcome?

The hypothesis of the researcher was as follows: The heavy curriculum, mathematical

derivations, and teaching methodology are the main problems that student face in studying
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physics. The problems can be resolved by using different teaching methods depending upon the

content to be taught rather than teaching with a traditional lecture method. If the physics syllabus

is related with the real life, then student’s engagement would increase. Students would

participate more if the theoretical content were taught through experiments.

Definition of Terms

b)

9)

The following terms were used in the current study:

Learning facilities: The basic facilities that should be necessary for physics classes such
as good classrooms, a well-equipped physics laboratory.

Public schools: In India they are government funded and can either be only for girls, boys
or schools can be coeducational.

Secondary schools: The schools which impart education up to Grade 11 and 12. They are
mainly called as senior secondary schools.

Instrumental value: The study area that deals greatly with equipment and instruments.
Teaching methodology: The methods of teaching.

Experimental subject: The part of the physics subject that give hands on experience.

Curriculum/Subject matter: What is to be learned (Ross, 2000).

Brief Overview of the Study

This study aims to explore the types of problems that arise when students are learning

physics in India. An online survey was conducted in which students answered questions about

facing difficulties related to subject matter. The study hopes to provide some suggestions to

overcome these problems that resist quality education.
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Chapter Two: Literature Review

Physics Education

Physics is the domain of science which has the capability to answer every question. Niazi
and Dogar (2016) considered physics as a fundamental part of the physical sciences. They
further defined physics as the study of matter, energy and their interactions. Physics helps
students to discover the systems of nature especially at the secondary level (Niazi & Dogar,
2016, p. 30). In recent times scientists are working on different ways to remove extra carbon
from the environment, quantum software, nanoscience, medical fields and many more. In a
similar manner, research has been done in physics education as well and researchers are still
working on it to improve teaching and learning physics. Maheswari and Ramakrishnan (2015)
said that the fundamental changes in ideas about mathematics, material world, philosophy, and
also in technology have been brought about by the growth of physics. Physics is both knowledge
and practice that makes and transmits it (Maheswari & Ramakrishnan, 2015, p. 28). The recent
Korean research in physics education done by Lee and Kim (2018) revealed that the
improvement in conceptual understanding of students is very important and teacher-student
interaction, emotional motivation, attitude, and beliefs influenced the teaching-learning process
(p. 1506). Physics education is working on a path to improve students’ understanding and
attitudes toward physics. The classes are getting bigger, technology is transforming the way
students and educators communicate. In recent decades, the teaching methodology is also
changing. Many physicists are putting efforts into understanding the teaching-learning process
(National Research Council, 2013, p. 23).

An example of a study in physics education is the following study about flipped
classrooms. Researchers experimented on different teaching approaches such as flipped

classrooms where homework is completed in classrooms however, online videos for delivering
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content lectures are given to be watched at home (Finkenberg & Trefzger, 2019, p. 1). One of the
experimental studies on flipped classrooms was done in two German secondary schools.
According to Finkenberg and Trefzger (2019) the results from two German schools on using
flipped classrooms reflected that the flipped class students studying physics had significantly
higher normalized gain, high level of motivation and interest, and better content knowledge test
performance as compared to their colleagues studying in conventional classes (p. 5). This study
does not reflect the global scene but is still able to give some positive results of using different
techniques rather than using traditional classroom practice.

Many investigators have found that interactive simulation is a good way to develop
student interest in science classes (e.g., Bo, Fulmer, Lee, & Chen, 2018). In the past, students
had minimal access to technology however, nowadays the inclusion of technology in education
has revolutionized the classroom and impacted the students’ methods of accessing information.
Due to the ease and convenience of mobile devices, mobile technology has started to be used in
physics education to increase student learning. Zhai, Zang, and Li (2018) claimed that students
can manage their learning resources, browse extra learning materials (such as online videos), and
share their work with peers online. At the same time, teachers can have the flexibility to review
their students’ work and give feedback at any time (p. 516). Thus, both teachers and students are
starting to use mobile technology to get better outcomes.

Educators are working on many other ways to improve physics learning. One of the other
approaches is to use Interactive Whiteboards (IWBS) in science classes. In western countries,
interactive whiteboards are common in primary and secondary schools. Hennessy and London
(2013) deemed that approximately 93% of classrooms in the UK, 80% classrooms in Turkey,

70% in Denmark and Netherland, and more than 50% of classrooms in Australia and USA will
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have IWB’s by 2016 to increase physics learning. IWB was considered useful by teachers to
teach complex concepts.

However, in the world of advanced research and technology in physics education, both
teachers and students are facing challenges. Teachers are facing problems in using modern
technology while students have a hard time understanding physics due to different reasons.
According to Gregorcic, Etkina, and Planinsic (2018) the use of interactive whiteboards in
physics lessons did not make any significant difference from the use of a regular chalkboard.
Their study revealed that teachers are not comfortable using the technology and they do not find
it helpful to make the lesson effective. The interviewed students had mixed responses. Some did
not mind it while others found IWB’s stressful (p. 477).

Challenges

This part of the literature review focuses on different challenges faced by Grade 11 and
12 students while studying physics, as revealed in the literature. The literature that was explored
found that pupils are confronting difficulties related to vast curriculum, teacher incompetence,
requirement of high mathematical skills, less real-life connections, poor infrastructure, and
facilities. Many students complain that they do not understand physics. “Indeed, they do
[complain] because it does not make sense to them at all” (Kabil, 2015, p. 676). In a blog entry
Honawar (n. d.) stated that it is the Indian education system emphasis on good marks in exams
rather than good education that kills the creativity of students. According to Choudhry (n. d.) the
Indian curriculum is heavy and overloaded especially at secondary school level and is more
theoretical and bookish and not life oriented. Indian students are loosing interest in physics after
secondary level due to lack of qualified teachers, finding difficulty in making correlation

between physics and daily life, taking physics just as a mathematical derivation, less use of
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teaching aids, and more emphasis on achieving high scores in exams (Laad, 2011, p. 153).
Research in this literature review centered on three major complications faced by physics
students in India: curriculum, teachers’ attitudes, and math competency.

Curriculum. The curriculum describes what should be learned (i.e., syllabus) and how it
should be learned (i.e., instruction). “What students study and do under the auspices of formal
schooling defines curriculum” (Luke, Woods, & Weir, 2012, p. 55). Sarangapani (2014) claimed
that Indian education is currently facing challenges regarding what should be included in the
science curriculum. Despite following the Right to Education (RTE act made by Indian
parliament which gives rights to every Indian child in 6 to 14 years age group to get free and
compulsory education), the Indian education system still needs to move from the ‘subject
approach’ to ‘disciplined approach’ and science should be made more relevant to students’
personal life experiences. The ‘disciplined approach’ involves teaching the subject in a way that
connects the content to real-world contexts and helps learners make sense of the world and it is
requirement of the science curriculum (p. 33). Badri, Mazroui, Al Rashedi, and Yang (2016)
asserted that secondary school students perceived physics as a difficult course (p. 234). The
study results show that pupils found astrophysics and astronomy topics interesting however,
these areas are not taught extensively in schools. They also revealed in their study, by
interviewing science teachers in Abu Dhabi, that new science and technology curriculum should
be designed in a way that students can develop their interest in studying physics and become
more science literate (p. 237). Spall, Stanisstreet, Dickson, and Boyes (2003) mentioned that
“The heavy curriculum load is the common perception students have about physics (as cited in

Oon & Subramaniam, 2013, p. 88).
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Osborne and Collins (2000) deemed that science curricula put too much stress on copying
and undemanding activities like recalling and lack of intellectual challenges (as cited in Trumper,
2006, p. 53). Osborne and Collins (2000) revealed in their study that “pupils were being frog-
marched across the scientific landscape (p. 23)”, students were not getting enough time to
understand and grasp the knowledge of content. They also claimed that particularly in year 11 in
the UK, the pressure is high as several topics must be covered in a hurry, regardless of the
amount of time required for teaching science. The curriculum is overloaded, so teachers are
obliged to complete the syllabus in a short time. As a result, copying became a routine of
students which has very little educational value (p. 23). Many aspects of physics including—
forces, potential and kinetic energy, friction, electrons and protons, coulombs of electricity, and
electromagnetic fields and transformers were perceived as having little use in everyday life.
Learners also argued that interesting work in physics, such as electrical circuits, was of greater
use in their lives, but received less practice therefore these topics are going far away from them
(p.53). Due to heavy curriculum and time constraints pupils do not get enough time to perform
the physics’ content practically. Thus, most of real-life related topics do not get enough time in
the curriculum and students are losing their interest in the subject. The literature has established
that there is an issue with physics curriculum worldwide. In my experience, the same issue of
heavy and overloaded physics curriculum also holds true for India.

Teachers’ attitude. There are some studies shown that teachers are an important factor
influencing student achievement. Sanders (2000) mentioned in his research work on student
achievement and other studies that one important factor that affects student academic
performance is teacher effectiveness. He also noted that a huge cumulative and residual effect of

teachers on academic achievements of students has been seen (p. 334). Kaur and Zhao (2017)
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pointed out in their research findings done in Indian Government Schools that physics teacher
and teaching methodology influence the physics learning. Classroom practice and teaching
strategies should be planned in order to improve students’ attitude toward physics (p. 301).
Mostly the teachers are active in the classroom but not students. Instead of creating a learning
environment that allows more participation and mental engagement of students, teachers believe
their responsibility is merely a transmission of knowledge (McDermott, 2004, p. 23).
According to Lisciandro, Jones, and Geerlings (2018) the important and influential
factor in students’ learning experiences is the quality of classroom teaching and learning
experiences (p. 29). They found in their study done in western Australia with 509 students that
26% of pupils described their science and mathematic teachers’ teaching quality as negative.
Students commented that their teachers do not care if someone is falling behind or missed
something and were never taught properly (p. 23). Harris and Farrell (2017) deemed that the
poor teaching quality of secondary school science teachers is one of the factors leading to the
decline in students’ interest in physics (as cited in Oon & Subramaniam, 2013, p. 88).
Demand of mathematics in physics. Physics and mathematics share a strong
relationship. Whether to solve the numerical problems and long derivations or to draw
conclusions in laboratory, mathematics plays a vital role in physics. Due to high mathematical
requirement in physics some students face problems in learning physics. There are many studies
that support the value of mathematics in physics. According to Pospiech, Geyer, Ceuppens, De
Cock, Deprez, Dehaene, Michelini, and Stefanel (2019) “The interplay of mathematics and
physics has many appearances (p. 1)”. Mathematics plays a structural and technical role as it
helps in describing, predicting, and structuring physical relations (p. 1). They also asserted that

students confront problems due to the connection of physics concepts and mathematical
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quantities for example, to draw and understand graphs in physics (p. 2). Smigiel and Sonntag
(2013) stated that students cannot understand the meaning of formulas while studying physics
because most teachers pay more attention to mathematical calculations rather than on scientific
concepts (as cited in Kabil, 2015, p. 676).

Another study showed that the one difficulty confronted by students involves the use of
mathematics in physics. Therefore, success in introductory physics is correlated to the
mathematical ability of the student (Meltzer, 2002, p. 1260). Redish (2006) also claimed similar
results that the demand of mathematics in physics is one of the problems students face while
studying physics (as cited in Nilsen, Angell, & Grgnmo, 2013, p. 2). Mathematics has different
aspects: it serves as a tool, acts as a language, and helps in logical deductive reasoning in
physics. However, students’ negative attitude towards the use of mathematics in physics arises
from solving problems just by plugging quantities into physics equations without understanding
the physical meaning of the calculations (Uhden, Karam, Pietrocola, & Pospiech, 2012, p. 487).
Suggestions to Improve Physics Teaching

Niazi and Dogar (2016) suggested that the methods of teaching and learning by which
students can learn to find something new are discovery or inquiry. The process of gathering
information, framing a question, analyzing and drawing a conclusion is called Inquiry
(Government of Pakistan). This method would help pupils to discover new knowledge by
performing experiments, skills of questioning, hypothesizing, project work, critical thinking and
generate concepts with less teacher involvement (p. 30).

Cheung (2018) revealed in his study through interviewing students, teachers, and parents
that to enhance pupil interest in science classes and for effective teaching and learning they

recognized hands-on laboratory experiments, funny videos, use of science in daily life, and
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unusual things are helpful. The students who participated in the study specially mentioned that
hands-on laboratory work caught their attention and increased interest in science classes. Cheung
also mentioned that students feel happy and excited when engaged with laboratory experiments.
He also included some common quotes from students: “I like science lessons because science
experiments are interesting”, “doing science experiments in the lab is fun” (p. 8). These
statements visibly showed how important laboratory work is in science. Laad (2011) also
stressed providing more hands-on experience for students to understand the concept better (p.
156). Logan and Skamp (2013) in their study identified different teaching practices such as class
discussion, application of science in everyday life, information technology and humor, and use of
experiments were useful to promote interest. They also explained in the study that classroom
discussion was marked as a very positive experience by students.

According to Palmer (2007) providing a comfortable environment for students where
they can express their ideas and discuss or ask questions could help students to build interest. In
the construction of scientific knowledge and encourage students to ask questions, the
‘argumentative’ approach is beneficial (as cited in Logan & Skamp, 2013, p. 2900). The basics
of mathematics that will be used in physics should be taught before teaching physics concepts.
For example, prior to learning about velocity and acceleration students need to learn the concept
of location, coordinate, angle, and time in lower grades (Retnawati, Arlinwibowo, Wulandari, &
Pradani, 2018, p. 121). Laad (2011) suggested that financial assistance should be provided to the
students who want to continue physics in higher education in India and opportunities provided
for teachers to work on practical applications of the physics content they teach in class (p. 155).

Teachers should be provided a continuous training program in order to improve science teaching
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and enough time must be given to teachers to implement and accept the innovation (i.e., using
new teaching strategies (Bitan-Friedlander, Dreyfus, & Milgrom, 2004, p. 609)).
Conclusion

In the literature review, | found that there is a decline in physics enrollment. This chapter
also highlights some reasons behind this decline such as curriculum, teachers’ attitude, and
demand of mathematics in physics and some suggestions to improve the physics teaching. The
literature review shows this is a global phenomenon. In the present study, | would try to find that
this global issue also exists in India. In order to find out, the researcher of present study design
an online survey basis on this literature review. The online survey also includes one open ended

question that ask for suggestions to improve teaching.
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Chapter Three: Procedures and Methods

Description of the Research Design

The present study was designed to seek out the problems encountered by students while
studying physics and give suggestions of how to overcome these barriers. The research question
asked the following: What are the problems faced by secondary school students in India while
studying physics and according to students who have already completed Grade 11 and 12
Physics how can these challenges be overcome?

A mixed-method survey was designed to collect both quantitative and qualitative data.
All closed-ended items included a Likert scale in the range from 1 to 5 and were used to collect
quantitative data. All the open-ended questions included a text box to get qualitative responses.
To ensure anonymity and confidentiality, participants were not asked any demographic
information. Participants were asked to participate voluntarily and were also informed that they
can discontinue their participation in the study at any time until their anonymous survey was
submitted.
Description of the Participants

The population of the study consisted of adults who had studied physics in Grade 11and
12 in India. The participants, all of whom completed their Grade 11 and 12 in India, were living
both in India and may come from other locations since they could access the survey link via
Instagram.

Recruitment of participants took place using social media. An advertisement or pamphlet
which contained a direct link to the online survey was uploaded on the Instagram account of the
researcher. Since the researcher was a physics teacher in India, many people on her social media

account would be eligible to participate. To participate in the study, it was required that
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participants have read the consent form (Appendix A), have studied physics during secondary
school in India, and must be willing to voluntarily participate and submit the survey online. The
eligible and interested participants decided to participate when they saw the advertisement on
researcher’s Instagram profile. The author of the present study did not send the advertisement to
any individual.

Description of the Instrument Used

An online survey (Appendix B) designed by the author of the present study through
Google Form was used as the primary instrument. The survey was designed to discover the
challenges faced by Grade 11and 12 students in India while studying physics; and collect
suggestions to overcome these challenges. The survey consisted of three main sections: The first
section included the consent form (Appendix A); second section contained just one qualitative
question asking about the reason of choosing physics in secondary school year; the third section
identified the issues or challenges faced by students while studying physics and suggestions to
overcome these problems. The third section contained 10 items — eight Likert statements with
five options from strongly disagree to strongly agree and two qualitative questions where a space
was provided for a detailed description of answers.

The survey questions were designed based on literature. Kaur and Zhao (2017) pointed
out in their research findings done in Indian Government Schools that physics teachers and
teaching methodology influence the physics learning. Classroom practice and teaching strategies
should be planned in order to improve students’ attitude toward physics. Mostly the teachers are
active in the classroom but not students. Instead of creating a learning environment that allows
more participation and mental engagement of students, teachers believe their responsibility is

merely a transmission of knowledge (McDermott, 2004, p. 23). As per literature the following
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two questions were added to the survey: My teacher went to students’ level of understanding to
teach physics during secondary school year and My teacher used new and different methods to
deliver the physics lecture during secondary school year. Similarly, curriculum related
statements were included in the survey such as: Physics curriculum demanded recall and
cramming during secondary school and Physics curriculum required more practical (laboratory)
work. Osborne and Collins (2000) deemed that science curricula put too much stress on copying
and undemanding activities like recalling and lack of intellectual challenges (as cited in Trumper,
2006, p. 53). According to Choudhry (n. d.) the Indian curriculum is heavy and overloaded
especially at secondary school level and is more theoretical and not real life oriented.

Literature also emphasizes on demand of mathematical skills in physics. Thus, a question
regarding requirement of mathematical skill was also included in the survey —Physics required
high mathematical skills during secondary school year. Redish (2006) claimed in his study
results that the demand of mathematics in physics is one of the problems students face while
studying physics (as cited in Nilsen, Angell, & Grgnmo, 2013, p. 2).

Explanation of the Procedures Followed

The author of the present study received approval from Research Ethics Board of
Vancouver Island University on 6" November 2019. Then, an advertisement (Appendix C)
regarding the present study with the explanation of criteria to participate in study and
confidentiality of the participants, withdrawal policy and time duration to complete the online
survey was uploaded on Instagram account of the author of present study on 12" November
2019. The eligible and interested participants decided to participate when they saw the
advertisement on researcher’s Instagram profile. The time slot of eight weeks was given to the

participants to complete and submit the survey. It was completed between 12" November 2019
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and 12" January 2020. In January 2020, the survey was closed, and data was accessed. Further,
the data was analyzed by the author of the present study to get the desired results.
Discussion of Validity

The present study included the Likert scale and descriptive options to participants so that
they could explain their views properly. Therefore, the survey collected both quantitative and
qualitative data which increased the validity of the findings because it expressed different
perceptions of participants about the issues while studying physics and the solutions to overcome
these problems. In addition, the validity increased as the participation was completely
anonymous, and the internal validity was enhanced using literature to design the survey
instrument. Validity was limited by the lack of demographic information that could be asked on
the survey which would have helped the researcher know more about who participated.
Data Analysis

After closing the survey, the data was accessed from the survey responses and was
interpreted with suitable methods that compiled both quantitative and qualitative data. Every
item from each of three sections was compiled carefully. Descriptive statistics was performed to
calculate mean, mode, and standard deviation for eight quantitative statements. The frequencies
of responses for each statement were represented in tables. The overall results of mean and
standard deviation for quantitative statements were described in a bar graph. Further, the Pearson
correlation was used to determine the relationship between eight quantitative statements.
Qualitative data collected from survey was categorized in different themes that emerged from

examining the responses.
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Chapter Four: Discussion
Introduction

The present study intended to investigate the different problems that Indian students
encountered when studying physics in Grade 11 and 12. In order to fully explore the scenario,
the author of the present study conducted an online survey to answer the following research
question: What are the problems faced by secondary school students in India while studying
Physics and according to students who have already completed Grade 11 and 12 Physics how
can these challenges be overcome?

The online survey link was uploaded on the Instagram profile of the author of the present
study. Within the time period of eight weeks a total of 71 anonymous responses were received.
Out of 71 responses, 70 participants completed the survey. One participant did not agree to
participate in the study. The online survey consisted of both quantitative and qualitative data.
This chapter will present the analysis of the 70 responses in the following two sections:
quantitative data and qualitative data.

Quantitative Data

Descriptive analysis. A total of eight quantitative statements were analyzed in this
section. All the statements were given the abbreviation as S1, S2, S3 and so on. Five different
choices were provided as responses for each statement. To analyze the data through descriptive
statistics and Pearson correlation, the options were allocated a number from 1-5 where strongly
disagree assigned as 1, disagree as 2, not sure as 3, agree was given a number 4, and strongly
agree 5. The first statement (S1) asked about the new and different teaching methods and had a
mean of 3.34, mode of 4, standard deviation of 1.214, minimum of 1, and maximum of 5. The

total number of responses for this statement was 70.
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Table 1 below summarizes the responses of all participants for the first statement. 40%
participants agreed and 17.14% strongly agreed that their teacher used new and different
methods to teach physics.

Table 1

Participant responses (n=70) to Statement 1: Teacher used new and different methods to teach
physics

Response Frequency Percentage
Strongly Disagree 3 4.28
Disagree 22 31.42
Not Sure 5 7.14

Agree 28 40.00
Strongly Agree 12 17.14
Total 70 99.99

The second statement (S2) represented: Teachers went to student’s level of
understanding. Mean for this statement was 3.36, mode 4, standard deviation 1.166, minimum 1,
and maximum 5.

Table 2 illustrates the distribution of responses for second statement. It gives the
frequency and percentage of every option given in the survey. Total responses for this statement
was 70. 44.28% of particiants agreed and 24.28% strongly agreed that their teacher went to

students’ level of understanding while 18.57% disagreed with that statement.
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Participant responses (n=70) to Statement 2: Teacher went to students’ level of understanding to

teach physics.

Response Frequency Percentage
Strongly Disagree 3

Disagree 13

Not Sure 6

Agree 31

Strongly Agree 17

Total 70

The third statement (S3) asked about whether the teachers satisfied their students’ queries

regarding physics. Mean for this item was 3.81, mode was 4, standard deviation was 0.921,

minimum was 1, and maximum was 5. See Table 3 for the summary of the data. The largest

group of participants, makes up 58.57% agreed that their teacher satisfied their queries. Further,

18.57% strongly agreed and 10% were not sure about that.
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Table 3

Participant responses (n=70) to Statement 3: Teacher satisfied queries regarding physics.

Response Frequency Percentage
Strongly Disagree 1 1.42
Disagree 8 11.42
Not Sure 7 10.00
Agree 41 58.57
Strongly Agree 13 18.57
Total 70 99.96

The fourth statement (S4) in the survey asked about whether recall and cramming was
demanded in physics curriculum during secondary school. Mean for fourth statement was 3.81,
mode was 4, standard deviation was 0.937, minimum was 2 and maximum was 5. Table 4 shows
the data for this problem. Not a single participant strongly disagreed that physics curriculum
demands recall and cramming. A total of 70 responses collected for this question and 52.86%
agreed and 21.43% strongly agreed that physics demanded recall and cramming whereas,

14.29% disagreed.
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Table 4

Participant responses (n=70) to Statement 4: Physics curriculum demanded recall and

cramming

Response Frequency Percentage
Strongly Disagree 0 0.00
Disagree 10 14.29
Not Sure 8 11.43

Agree 37 52.86

Strongly Agree 15 21.43
Total 70 100

The fifth statement (S5) asked about to what extent the physics curriculum in secondary
school year was related to real life. Mean for this problem was 3.71, mode was 4, standard
deviation was 1.169, minimum was 1 and maximum was 5. Table 5 below demonstrates the data
for this statement. Total number of responses collected for this particular statement was 70. The
majority of participants agreed that physics curriculum was related to real life. 24.28% of

participants strongly agreed while 11.42% disagreed with the statement.
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Table 5
Participant responses (n=70) to Statement 5: Physics curriculum was related to real life
Response Frequency Percentage
Strongly Disagree 5 7.14
Disagree 8 11.42
Not Sure 6 8.57
Agree 34 48.57
Strongly Agree 17 24.28
Total 70 99.98

The sixth statement (S6) represented: Physics curriculum required more practical
(laboratory) work. Mean for the statement was 4.01, mode was 4, standard deviation 1.007
minimum was 1, and maximum 5. See Table 6 below for a summary for this item. 49.27%

participants agreed and 33.33% strongly disagreed that more practical work was needed in

physics. Whereas 8.69% disagreed with the statement.
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Table 6

Participant responses (n=69) to Statement 6: Physics curriculum required more practical work

Responses Frequency Percentage
Strongly Disagree 2 2.89
Disagree 6 8.69
Not Sure 4 5.79

Agree 34 49.27
Strongly Agree 23 33.33
Total 69 99.97

The seventh statement (S7) represented: Physics required high mathematical skills during

secondary school year. Mean for the problem was 4.07, mode was 4, standard deviation was

0.804, minimum was 1, and maximum was 5. Total responses for this statement was 70. See

Table 7 below for the frequency and percentage distribution of responses to this statement.

Approximately 64% participants agreed that during Grade 11 and 12 high mathematical skills

were needed to study physics.
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Table 7

Participant responses (n=70) to Statement 7: Physics required high mathematical skills

Response Frequency Percentage
Strongly Disagree 1 1.42
Disagree 4 571
Not Sure 2 2.85

Agree 45 64.28
Strongly Agree 18 25.71
Total 70 99.97

The eighth item (S8) asked participants about their ability to solve numerical problems in
physics during secondary school. Mean for the statement was 3.63, mode was 4, standard
deviation was 1.132, minimum was 1, and maximum was 5. See Table 8 for the percentage and
frequency of responses for every option. Interestingly, more than 50% participants agreed that

they were able to solve the numerical problems of physics at secondary school year.
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Table 8

Participant responses (n=70) to Statement 8: | was able to solve numerical problems in physics

Responses Frequency Percentage
Strongly Disagree 5 7.14
Disagree 9 12.85
Not Sure 5 7.14
Agree 39 55.71
Strongly Agree 12 17.14

Total 70 99.98
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Figure 1. Overall Results (mean and standard deviation) for Survey Statements

The above figure depicts that statement 7 has maximum value for mean which is 4.07
followed by S6, S4, and S3. The S7 represent minimum standard deviation of 0.804 while S1 has

maximum value 1.214 whereas S3, S4, and S6 have 0.921, 0.937, and 1.007 respectively.
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Pearson correlation. Pearson correlation was used to determine the correlation between
different statements, the significance level, and the number of cases. This method can also
measure the direction of the relationship between the two variables. The direction of the
relationship can be positive or negative. The output is the size of the value of the correlation
coefficient that ranges from -1.00 to 1.00 which indicates the strength of the relationship between
two variables. Table 9 below shows the Pearson correlation between statements S1, S2, S3, S4,
S5, S6. The statements S1, S2, and S3 represent the questions regarding teachers’ attitude
whereas, S4, S5, and S6 are for physics curriculum in the survey. These statements were grouped

together in such a way to know more whether these topics have any correlation or not.

Table 9

Pearson correlations between teachers’ attitude and physics curriculum

Scale S1 S2 S3 S4 S5 S6

S1 - B47** .615** A499**

S2 - 587** 273* 501**

S3 - 381**

S4 -

S5 - 326**
S6 -

**p < 0.01, two-tailed. *p < .05, two-tailed.
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There was a strong positive relation between S1 and S2 variables, r = .647, n =70, p <
.01. Similarly, a strong positive relation was determined between variables S1 and S3, S1 and S5,
S2 and S3, S2 and S5, S3 and S5, and S5 and S6. A significant relationship was also found

between S2 and S4 variables, r =.273**, n =70, p < .05.

See Table 10 for Pearson correlation between statements S4, S5, S6, S7, and S8. In the
table below S4, S5, and S6 shows the statements related to physics curriculum and S7, S8 are
linked with mathematics’ requirement in physics. In order to find out the correlation between

these two topics statements were grouped together.
Table 10

Pearson correlation between physics curriculum and demand of mathematics in physics

Scale S4 S5 S6 S7 S8
S4 - 402** 344**
S5 - .326* .368**
S6 - .251*

S7 -

S8 -

**p < .01, two-tailed. * p < .05, two-tailed.

A strong positive relation between variables S4 and S7 has been found with r =.402, p <

0.01 level and S4 also got positive relation with S8 variable, r =.344, p < 0.01 level. In addition,
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variable S6 had significant relationship with S5 and S7, r =.326 and r = .251 respectively, p <

.05 level.

Below Table 11 described the correlation between statements S1, S2, S3, S7, and S8. In
the following table first three statements are representing teachers’ attitude while S7 and S8 are

linked to mathematics’ demand in physics to identify the correlation between these topics.

Table 11

Pearson correlation between teachers’ attitude and demand of mathematics in physics

Scale S1 S2 S3 S7 S8

S1 - B47** 615** 569**
S2 - S87** .550**
S3 - A75%*
S7 -

S8 -

**p <.01, two-tailed.

The strong positive relation has been determined between S1 and S8 with r = .568, p <
.01 level. A positive relationship was also found between statements S2 and S8, and S3 and S8
with r = .550, p < .01 level and r = .475, p < .01 level respectively. In the Table 11 strong
positive relation was also seen between S1 and S2, S1 and S3, S2 and S3 that has been already

explained in the Table 9.
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Qualitative Data

The qualitative data was collected by asking open-ended questions in the survey. Three
open-ended questions were included in the survey. The first question asked participants to
describe why they chose to take physics in secondary school. The question was stated as: Why
did you choose to study physics during Grade 11 and 12? A total of 67 participants responded to
this question. Majority of participants (49.25%) declared that they chose physics due to their
interest, 10.44% claimed that they took physics in secondary school because it was a compulsory
subject in medical and non-medical study, and 7.4% reported that they were interested in
engineering so they chose physics. Few participants said that they opted for physics as their
interest in technical field, mathematics, and wanted to know about laws and theories about
universe. One of the participants responded that it was “bad luck” to take physics, and one

reported that family told them to study physics.

The second question asked participants to describe whether they found physics
interesting and why? The question stated was: | found physics interesting during secondary
school yes or no and why? A total of 59 responses were collected for this question and 41
(69.49%) responded that yes, they found physics interesting whereas 18 (30.50%) reported no
they did not find physics interesting. Out of 69.49% yes responses, 28.81% just answered yes but
they did not explain why they found physics interesting, 10.16% mentioned that they like physics
because it was related to real life. Only 6.77% agreed that they liked physics because of their
teachers, and a few provided reasons such as: it gives knowledge, experimental work, and
numerical problems are included. From 30.50% no responses, few reported that they do not
found physics interesting due to the numerical problems, less relevant to real life, less practical

work, tough and complex, and not taught properly.
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The third question asked participants to provide suggestions to improve physics teaching.
A total of 53 participants responded to this question. The responses were divided into two main
themes: a) include more practical work, b) use real life connection. Majority of participants
39.62% reported that to improve physics teaching the curriculum required more practical work,
26.41% mentioned that there should be more real-life examples, and 7.54% reported that

teaching strategies should be improved.
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Chapter Five: Discussion and Conclusion
Brief Summary of the Study

The purpose of the present study was to find out why some students face difficulties or
challenges while studying physics and some suggestions to overcome these challenges. The
researcher outlined the study due to her previous experience of teaching in India. The author of
the present study observed during her teaching that students perform better in general science
and mathematics but encounter difficulties in learning physics.

In the second chapter, the author of the present study completed a literature review to
explore more about the problem. The literature review helped the researcher to design the present
study precisely. The literature also established a strong base for the study. A mixed method
survey was designed to investigate the challenges faced by students in Grade 11 and 12 Physics
in India. The survey consisted of eight quantitative statements, where participants had to choose
their answer from the range of strongly disagree (1) to strongly agree (5) and three qualitative
questions.

An advertisement of consent form and survey link was posted on the researcher’s
Instagram profile after getting REB approval. Anyone who had studied physics in Grade 11 and
12 in India and above the age of 19 was eligible to participate. A total of 71 responses were
collected out of which only one participant did not give his/her consent to participate.
Descriptive statistical analysis and Pearson correlation were used to analyze the quantitative
data. The descriptive questions asked for suggestions to improve teaching physics and responses

were categorized into two themes.
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Discussion

Statistical analysis. The data in Table 1 clearly demonstrated that 40% (28 out of 70) of
participants agreed that their teacher used new and different teaching methods to teach physics
and 17.14% (12 out of 70) strongly agreed to the statement whereas, 31.42% (22 out of 70)
disagreed to the fact that their teacher used new teaching methods. The results indicate that
participants did not face any difficulty in studying physics due to teaching methods. However,
the literature reported that to increase the students’ interest in physics teaching methods should
be improved. Harris and Farrell (2017) deemed that the poor teaching quality of secondary
school science teachers is one of the factors leading to the decline in students’ interest in physics
(as cited in Oon & Subramaniam, 2013, p. 88). Similar results were discovered from another
study that some students perceived poor teaching instruction as a reason of difficulty in learning
physics. They also claimed that their teachers either were not confident in some explanations or
completely avoided the topics (Erinosho, 2013, p. 1514).

The results of second statement (S2) in Table 2 showed that 31 participants agreed and 17
strongly agreed that their teachers went to students’ level of understanding during physics classes
in secondary school. However, 13 participants out of 70 disagreed to the statement. Overall, S2
was not a difficulty that students faced while studying physics.

The majority of participants agreed that their teacher satisfied their queries. 41 out of 70
agree while 13 strongly agreed to the third statement (S3). Thus, most of the participants
experienced that their teacher satisfied their queries and this was never the cause of difficulties
faced by them in physics classes during secondary school however, there were eight participants
who experienced that their teacher did not satisfy their queries which may have led to difficulties

in learning physics.
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Table 4 described the results for statement four (S4). More than half of the participants
52.86% (37 out of 70) agreed and 21.43% (15 out of 70) strongly agreed to the problem.
Therefore, 52 participants encountered that physics curriculum demanded recall and cramming
that made studying physics in Grade 11 and 12 difficult. In the literature review, Osborne and
Collins (2000) deemed that science curricula put too much stress on copying and undemanding
activities like recalling and lack of intellectual challenges (as cited in Trumper, 2006, p. 53). The
similar results were outlined in the present study. However, 10 participants believed that recall
and cramming was not a part of the physics curriculum.

The findings in Table 5 clearly revealed that 51 participants reported that physics
curriculum was related to real life and was not a challenge in studying physics while, 13
participants believed that curriculum was not related to real life and that they faced problems
during physics classes. Surprisingly, 51 participants agreed that curriculum was related to real
life even though in open-ended questions 26.41% (14 out of 53) applicants mentioned that in
order to improve the physics curriculum, more real-life examples needed to be added. In
addition, six participants in the second open ended question reported that they found physics
interesting if it was related to real life. Sarangapani (2014) claimed that Indian education system
needs to move from the ‘subject approach’ to ‘disciplined approach’ and science should be made
more relevant to students’ personal life experiences.

The high number of participants, 57 out of 69, reported that less practical work was a
major cause of challenge in studying physics. They agreed that physics required more practical
knowledge whereas, only eight participants did not agree to the statement. In the third open
ended question 21 out of 53 participants mentioned that there should be more emphasis on

hands- on experience to develop the interest of the learner in physics. The literature presents
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similar difficulties. Haagen-Schitzenhofer and Joham (2018) reported that teachers believed that
to make students active experimental work should be added in the curriculum.

In Table 7, the large portion of participants, 63 out of 70, believed that the high
mathematical skills requirement was a problem or difficulty in studying physics while, only five
participants disagreed to the problem. Meltzer (2002) showed in the study that the one difficulty
confronted by students involves the use of mathematics in physics. Therefore, success in
introductory physics is correlated to the mathematical ability of the student. Erinosho (2013)
reported, in a Nigerian study, that mathematics incompetency of students was believed to be a
major hindrance in physics learning by many teachers. The study also revealed that students
considered those topics difficult that are described as abstract, have lot of symbolic
representation and mathematical manipulations. Thus, the present study also showed similar
outcomes as suggested in the literature. Interestingly, majority of participants took mathematical
requirements as a challenge but in second open ended question only one participant reported that
they disliked physics due to high mathematical skills.

The outcomes in Table 8 showed that 39 participants agreed and 12 strongly agreed that
they were able to solve numerical problems in physics and it was not perceived as a difficulty in
learning physics whereas total of 13 participants reported that solving numerical problems in
physics was a problem for them. However, in Table 7 mathematical skills were mentioned as a
challenge in studying physics by most of the participants but still some participants managed to
solve numerical problems.

Overall. The Figure 1 bar graph in chapter 4 depicts the overall analysis of eight
statements in the survey. The figure clearly shows that statement S7 has maximum mean and

least standard deviation which strongly reveals the problem identified by the participants. In
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addition, the statements S4 and S6 also represent high mean with low standard deviation values
which were also the main reason of problems however, S1, S2, S3, S5, and S8 were not
indicated as difficulties. It means that physics curriculum demanded recall and cramming,
physics curriculum required more practical work, and physics required high mathematical skills
were the main cause of challenges that participants faced in studying physics during secondary
school year in India. Apart from this, it has been also cleared that most of the participants
satisfied with the teachers’ methodology and way of teaching, relation of physics curriculum
with real life, and their ability to solve numerical problems. Although, these problems had been
identified in Indian context however, the similar scenarios were also recognized in the literature
taken from global perspective. On the contrary, literature supports the curriculum should be more
related to real world and teaching methods also need some improvement.

Pearson correlation. The Pearson correlation was applied on eight statements to
determine the relationship between them. It was clearly observed from Table 9 that there was a
significant relation between S1 and S2, S1 and S3, S1 and S5. It means that if teacher used new
and different teaching techniques (S1) then he went to students’ level of understanding (S2),
satisfied students’ questions (S3), and helped students to correlate physics curriculum with real
life while teaching the subject (S5). Further, S2 significantly related to S3 and S5. Therefore,
when teachers’ pay attention to students’ understanding level of the subject and went to their
level during teaching then teachers became more able to reassure the students regarding their
queries and educate them about the correlation of physics and real world. Furthermore, teachers
successfully managed to connect physics with real world when they satisfied queries of their
students regarding physics. In addition, the hand on experience of the subject facilitate students

to coordinate their physics knowledge with real life.
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The results in Table 10 indicate the significant relationship between S4 and S7, S4 and
S8, and S5 and S8 statements. It means that physics curriculum demands recall and cramming
(S4) due to the high requirement of mathematical skills (S7) and the numerical questions in the
curriculum (S8). Further, if curriculum is more oriented towards real world then students solve
numerical problems in physics more easily and confidently. In addition, S6 and S7 have some
correlation which reflects the relation between demand of more practical knowledge and high
mathematical skills requirement. Apart from this, Table 10 shows the relation between S5 and S6
that has been explained in above paragraph.

The findings of Table 11 reveal the strong significant relations between S1 and S2, S1
and S3, S2 and S3, and S1, S2, S3 with S8. The correlation significance of statements S1, S2,
and S3 with each other had already described in the previous paragraph. The current paragraph
elucidated that the use of new and different teaching methods by teachers (S1) leads to increase
the ability of students to solve numerical problems in the syllabus (S8). Further, when the teacher
understands students’ level and teaches accordingly (S2) and satisfies their concern about
physics (S3) then students solve numerical questions in the curriculum more efficiently.

Qualitative analysis. There were three open ended questions in the survey. The first
open ended question asked about the reason of choosing physics during secondary school. In
response to this question, majority of the participants reported that due to their interest in physics
and desire to pursue their career in engineering field they choose physics to study in Grade 11
and 12 whereas, some participants mentioned that physics was mandatory subject so they had to
study. In India, for medical and non-medical students in Grade 11 and 12 physics is a

compulsory subject for this two-year time period. Thus, it may be possible these students had
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interest in chemistry, biology, and mathematics but not in physics, because physics was
compulsory subject along with other subjects, they were required to study that.

The second open ended question was asked about what makes physics interesting and
why. Most participants reported that they found physics interesting but did not explain the reason
of their interest, some of them mentioned that they found physics interesting as it was related to
real world. Interestingly, few participants believed that their teachers made physics interesting
and few reported they enjoyed solving numerical problems in the subject that made it interesting
for them. There were 18 participants who claimed that they never found physics interesting due
to less practical work, difficulty of the subject, not taught and explained properly. They studied
physics just because it was a compulsory subject.

The third descriptive question was about suggestions to improve physics teaching to
overcome the challenges faced by students in secondary school year. The responses of this
question were divided into two themes as follows:

Requirement of practical work. In order to improve the physics teaching, it has been
suggested by 21 participants that hands on experience should be given to students because the
subject has more instrumental value. Therefore, it would make the subject more interesting and
easier. Deacon and Hajek (2011) identified in their survey results that the participation in
laboratory session was acknowledged and enjoyed by students. Pupils observed that practical
work enhances their understanding of the subject, gave confidence to perform their own
experiments, and provide clear guidance of the topic (Sneddon, Slaughter, & Reid, 2009).
Hofstein and Lunetta (2004) reported that students’ interest in science has increased with the use

of laboratory work.
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Inclusion of real-life connection. Total of 14 participants have reported that the content
of the subject should be more real-life oriented. The real-life examples should be added in the
curriculum for the better understanding of the subject. In Turkey, physics curriculum came
through a change between the years 2006-2009 to make it more real-life oriented. Students can
closely recognize the relationship between physics concepts and real-life was their main aim
(Kurnaz & Cepni, 2012). According to Hofstein, Eilks, and Bybee (2011) students encounter
lack of personal relevance in science education (especially chemistry and physics), to some
extent it declines their interest in the subject. Thus, to make the science education relevant to real
world, there is a need to incorporate societal dimension of science. The results of TIMMS and
PISA are deemed important for most of the countries, so it is crucial to design the curriculum by
considering context-based topics, because these exams are based on real-life problems (Ultay &
Ultay, 2014).

Some participants believed that teaching strategies should be improved. Student
participation and creative methods should be added to improve the teaching and develop
students’ interest in the subject. One participant made following claim:

“Firstly starting with basics most of the teachers in India are unable to clear the basics
of physics with the students because all they focus is on marks, speaking from my own
experience, they make the students cram those things and all I have known till now is that
one can learn nothing by cramming specially in physics. Secondly, they fail to clear the
maths formulas those are being used in the numerical problems. Third and most
important, not enough practical work, almost every theory that has been discovered,
these are been derived from the practical work and some teachers fails to understand this

simple thing if they are able to clear their doubts with the help of simple practical’s then
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the students will be able to learn it easily and will remind it for a longer time period. One

last thing learning physics is fun and let’s not make it a boring subject like others”.
Limitations

The author of the present study tried to minimize the errors and limitations in the study.
However, after completing the study the researcher acknowledges that there are some limitations
in the study. The first limitation of the study was framing of questions in the survey which was
designed by the researcher using her personal experience as a base of the study and questions
were limited. Therefore, it may be possible that there were some other challenges faced by
students which were not asked about in the survey.

The second point to be noted that in third descriptive question only two themes came out
as a suggestion. Those themes are related to quantitative questions. Thus, it may be possible that
the responses of descriptive questions were influenced by quantitative questions asked earlier in
the survey.

Recommendations

The present study uncovered some of the challenges students face during physics classes
and provided some valuable suggestions from the participants’ perspective. Although, the
present study was able to answer the research question, there is still an area that was not studied.
It is recommended that the demographic data can be used in future research to study the gender
opinion for subject, to investigate the quality of education in public and private schools, and the
age factor that would able to identify the change in physics curriculum over the period of time. It
is also recommended that in future research the large population or sample can be encompassed

to get more accurate and generalized results. The future research should be conducted on the
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current secondary school students so that participants would not need to rely on their past
experience.
Conclusion

The participants of the present study reported some challenges while studying physics.
Despite the evolution of different teaching techniques and technology development there is still
improvement needed in the field of physics education in India. In order to conquer such
challenges, the real-life connection to the subject should be implemented along with effective
teaching methodology and proper guidance. At the end, | want to conclude the study by sharing a
quote from Baig (2011)

“Tell me and | will forget
Show me and I will remember
Involve me and I will understand

-Confucius” (p. 28).
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Appendix A

Consent Form
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VANCOUVER ISLAND
J NI VERSITY

Informed Consent Form

Problems faced by secondary school students while studying Physics in India

Principal Investigator Student Supervisor
Kirandeep Kaur, Student Researcher Rachel Moll, PhD.

Master of Education Faculty of Education
Vancouver Island University Vancouver Island University

| am a student in the Master of Education in Educational Leadership at Vancouver Island
University (VIU). My research, entitled “Problems faced by secondary school students while
studying Physics in India, ” aims to identify factors that determine academic success among
secondary school Physics students in India. The purpose of the present study is to identify the
reasons why some students have problems while studying Physics.

I would like to ask if you would be willing to participate in an online survey. To participate you
must be above 19 and have studied Physics during secondary school year in India. The online
survey includes 8 statements where you must choose the range from ‘strongly disagree’ to
‘strongly agree’. Three qualitative questions are also included in the survey. The expected time

to complete an online survey will be 5-10 minutes.

There is very little risk in participating this study. The online survey is anonymous which means
no personal information will be taken from the participants. There is no obligation to complete

the survey, you can quit the survey at any time or submit a partially completed survey.

The survey will be administered using Google survey tools. The collected data will be stored in

researcher’s online Google account that will be protected by a password. The researcher will
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have the access to the data along with her supervisor. All the responses will be stored on Google
servers located in California, USA and therefore are subject to Google data privacy policies and
foreign legislation. The data will be stored on servers outside of Canada, thus data given by
participants will not be protected by Canadian Privacy legislation. For more information about
Google’s privacy policy visit

https://policies.google.com/privacy?hl=en-US

Data will be deleted at the end of the project, approximately May 31%, 2020.

The results of this study will be published in my Masters thesis, and may also be used for

conference publications, presentations, and published in peer-reviewed journals.

Your participation is completely voluntary. You may withdraw from the study at any time, for
any reason and without explanation until hitting ‘submit’ button. Once you submitted the survey,
there will be no way to withdraw or make any changes in your responses, because the responses
will become anonymous and we can’t identify anyone responses after submission. If you choose
to withdraw from the study and withdraw, all information you provided during the online survey
then you don’t need to submit the survey, or you can just close the survey link from your
browser.

I, Kirandeep Kaur, promise to adhere to the procedures described in this consent form.

If you have any concerns about your treatment as a research participant in this study, please
contact VIU Research Ethics Board by telephone at 250-740-6631 or by email at reb@viu.ca.
It is recommended that you print a copy of this consent letter for your records.

| have read and understand the information provided above, and hereby consent to participate in

this research.


https://policies.google.com/privacy?hl=en-US
mailto:reb@viu.ca
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Appendix B
Survey

Problems faced by secondary school students while studying Physics in India

Why did you choose to study Physics during Grade 11 and Grade 12?

Please indicate your level of agreement to the following statements based on your
experience of studying Physics during secondary school:

My teacher used new and different methods to deliver the physics lecture during secondary
school year.

Strongly disagree  disagree not sure agree  strongly agree

My teacher went to students’ level of understanding to teach physics during secondary school

year.

Strongly disagree  disagree not sure agree  strongly agree

Teacher satisfied my queries regarding Physics during secondary school year.

Strongly disagree  disagree not sure agree  strongly agree

Physics curriculum demanded recall and cramming during secondary school.

Strongly disagree  disagree not sure agree strongly agree

Physics curriculum was related to real life.
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Strongly disagree disagree not sure agree strongly agree

Physics curriculum required more practical (laboratory) work.

Strongly disagree  disagree not sure agree strongly agree

Physics required high mathematical skills during secondary school year.

Strongly disagree  disagree not sure agree strongly agree

| was able to solve numerical problems in Physics during secondary school year.

Strongly disagree  disagree not sure agree strongly agree

| found Physics interesting during secondary school. Yes or No, Explain Why?

What suggestions do you have to improve teaching in secondary school Physics?

AN, s

I consent to the use of direct quotations from my survey responses in the results of the study.

Yes No
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APPENDIX C

Survey Advertisement

Hello everyone, I am conducting an online survey which aims to identify factors that determme
academic success among secondary school Physics studentsin India. [ would like to ask if you would be
willing to participate in an online survey. The expected time to complete an online survey will be 5-10
minutes,

The online survey is anonymous which means no personal information will be taken from the
participants and your participation will be completely voluntary

You may withdraw from the study at any time, at any reason, without any explanation,

The detailed explanation of the study and your participation process s given in consent letter attached
with the online survey.

Please click the link 1 Bio:

[f you have any question or concern please email me at XXX,

Thank you.
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