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Abstract: The main aim of this study was to assess problem solving performance in physics of grade 9th students. A 
test of reasoning was administered to a sample of 578 students. The results show differential performance of the 
students. Question based performance with background variable as school sector shows that performance of private 
school students was significantly better than students of public schools. Similarly female private school students 
performed well than male private school students. 
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1. Introduction 

 
To solve the critical issues, and the general 

functions of physical education. [1] the Teachers are 
used to solve the problems associated with the 
introduction of new physics, the principles, the 
integration of the related physical concepts related to 
the application of knowledge in new situations, and 
the assessment of students ' understanding of the new 
physics knowledge. Previous studies have shown that 
certain factors (e.g., gender, age, prior knowledge, 
metacognitive skills, topics, etc), and their specific 
combinations can affect the students ' efficiency and 
competence in physics problem-solving [2-6].  

A natural idea, or principle can be, or are, of 
course, in the absence of any of the representations, 
such as words, equations, symbols, charts, diagrams, 
or graphs. With the use of multiple representations 
relating to the provision of the data is in different 
formats, it can help physicians to explore and work 
with the physical system, in the same way, they can 
also help the students to understand the physical 
phenomena and their underlying principles [7-9].  

Studies related to the representative of the 
formats and physical problems to be solved, the focus 
of the verbal or linguistic, pictorial, symbolic and 
mathematical forms [2-5, 10-12]. A few studies have 
investigated the effect of the different perceptions of 
the problem-solving strategies that are used by 
students, [2, 10], as well as the performance of, any 
opinion, failure, and learning [4, 5, 12]. Their results 
showed that the different presentation formats, can 
lead to a variety of approaches and modes of failure, 
as well as the additional impact on the students as they 

perform. For example, students tend to perform 
calculations, or are manipulating the symbols, rather 
than the quality of the strategies in order to resolve an 
issue with a formula, or other types of mathematical 
representations [2-4, 13]. The second study 
investigates how students relate to the physics of the 
problem [14], and the like, and the application or 
understanding of the relevant knowledge (e.g., 
mathematics) to solve physics problems [13,14]. 
These studies have identified the possible causes and 
the mechanisms that underlie the differences in the 
results of the strategy, or the difficulties of the 
students.  

This is quite logical, because the Physics is a part 
of science [3-5], in which the science will have a 
direct impact on the attitudes of the different areas of 
science, as well as the work that is based on the 
information available, and the techniques in [3, 6, 7]. 
Then, [7] claim that almost in all areas of their lives, 
they are related to the physics of organisms or non-
living thing, which extends to the math, biology, and 
chemistry. According to [5], but the knowledge of 
physics, the one person who will have to face the 
difficulties in the study of mathematics. In addition, in 
the works [4, 8]. it was said that the understanding of 
the physics helps to understand the content of the 
science, and the students develop observation, 
attention to detail, analytical skills, creative thinking 
skills, and the knowledge of physics, and it can't be 
ignored by the students [6].  

However, the results of their study of physics is 
still down on all of the levels in [6]: little in the middle 
school, [9], or a large high school, [10], as well as the 
higher education level. [5] the low level of students ' 
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academic performance in physics, which is associated 
with many factors, such as: the internal and external 
factors of the students [11, 12]. The intern's elements 
can be in the attitude, motivation, interest, knowledge, 
skills, and hopefully, the likely targets [11 to 14] at the 
same time, an external factor, that is, the state of the 
students and the learning environment [11, 12] how to 
use the teachers ' teaching method in [2], the family, 
the environment, and the availability of educational 
institutions, and infrastructure [13, 14].  

One of the main factors that affect the learning 
outcomes that are of interest to the students the 
material that is being studied. As mentioned in [12], if 
a student has a strong interest in studying, learning, 
performance is usually high. On the contrary, if the 
interest rate is not the result of the study, it is at a very 
low level.  

Low academic performance of students in 
physics, and, so far, is because of the physics is to be 
regarded as a difficult lesson for students, especially if 
the material is related to the mathematical expectation 
of the [3, 14]. On the other hand, the idea of the 
physics requires an understanding of the mathematical 
concepts. According to [14], there is a positive 
correlation between the principle of the math, and the 
success of the getting the results of a study of the 
physical sciences. The relationship between the 
principle of the math, and the results of the study of 
physics has been described by many researchers. As 
reported in [10], which is one of the reasons for 
students ' difficulties in the study of the physics of the 
weak math skills. In addition, [2] noting that the 
communications between, to understand the field of 
mathematics and the ability to solve physical 
problems, and in [7] indicated that the students with 
high mathematical abilities to influence the students ' 
achievement in the study of physics. 
        The results of the study of the physics of a 
secondary school students in Dire Dawa, has so far 
been shown to have the maximum performance. On 
the other hand, there are no studies in order to find out 
the students 'interest in physics and/or the students' 
knowledge of the fundamental concepts in the field of 
mathematics, and its correlation with the results of the 
study of physics through high school and college 

students in Ethiopia. This is due to the fact that the 
research is still being conducted on the individual 
researchers in mathematics and physics, without 
taking into account the importance of the two 
combinations, rather than according to [12], the ability 
of physics to students depends on the experience of 
the students in the study of mathematics. This 
suggests that the understanding of the physics requires 
the knowledge of mathematics. In addition, in spite of 
the fact that, as is well known, and it is not a secret to 
be of interest, as well as a knowledge of the 
fundamental concepts in mathematics, in the context 
of the student's ability to solve the problem, or the 
result of students not only in physics but also in other 
areas, however, this type of research has never been 
carried out in the public education schools, 8, 9, and 
10. However, in order to improve the outcomes of 
students 'learning in physics, it is necessary that some 
of the factors that affect the outcome of students' 
learning, such as the interest in physics, and a 
knowledge of the fundamental concepts of 
mathematics as a source of information for the 
development of a successful learning experience, the 
teacher.  
         All of these studies have made a significant 
contribution to the literature on teaching; however, we 
can say that they are all using the selection problem in 
order to solve the day to day on the oral duties, 
leaving the room in order to evaluate the data based on 
the ratio of their knowledge, in order to assess the 
student's ability to solve the problem in the broader 
context of the place of work, business, and other 
purposes. Therefore, in this case, the focus is on the 
students ' ability to deal with gender-sensitive issues, 
and the school of the sector, as the light changes. After 
that, in contrast to the previously described studies, 
the more severe the statistical analysis using the t-test, 
the eta-squared and ANOVA.  
 
Methodology: 

The study used survey approach of 578 students 
enrolled in 4 secondary schools sample. Proportionate 
approach in sampling was adopted as illustrated in the 
table 1 given below. 

 
Table 1. Composition of the Sample 

 Sector Wise Gender Wise 
 Public Private Male Female 
%age 50 50 70 30 
Students in sample 289 289 405 173 
Tool: Data was collected thorough a test with six constructed response items. Content validity was ensured through 
expert opinion and construct validity was check through factor analysis. Reliability of the instrument was found to 
0.90. 
 
 



      New York Science Journal 2021;14(10)                               http://www.sciencepub.net/newyorkNYJ        

http://www.sciencepub.net/newyork                                              newyorksci@gmail.com 18

 
Result and Discussion: 

Question based and scale-based performance was analyzed using mean, standard deviation, minimum and 
maximum to provide an overview of students’ performance on each item and on the scale as whole. More item 
reliability coefficient was also determined. Table 2 below shows the details. 

 
Table 2. Item Statistics for Problem Solving sub scale 

Questions Mean Std Min Max Alpha dev 
Question 1 2.03 1.44 0 4 .708 
Question 2 1.50 1.46 0 4 .707 
Question 3 1.58 1.49 0 4 .692 
Question 4 .94 1.35 0 4 .682 
Question 5 1.60 1.43 0 4 .675 
Question 6 1.29 1.36 0 4 .698 
Scale 8.95 5.54 0 24 .786 

 
       Table 2 shows that the mean scores on the Questions about the extent of the problem solving, it is from 0.94 to 
2.03, with an overall average of 8.95 for a maximum score of 24. Question 4 proved to be the most difficult, guided, 
with an average of 0.94, and to Question 1, it was the easiest thing to do, guided, problem-solving scale, with an 
average of 2.03. 
          Gender comparisons in terms of the question to solve, the results can be used in the form of a test, the t-
criteria for assessing the students ' performance in the queue. The Cohen's D value was calculated to refine the mean 
of the difference. The analysis of this moment, as shown in Table 3 below. 

 
Table 3. gender wise analysis of performance in problem solving 

Scale Male 
Mean Std. 
Dev 

Female 
Mean Std. 
Dev 

t-value Sig.(2-tailed) Effect size 
Cohen’s d 

Problem Solving 9.98 5.991 8.56 5.208 2.137 0.035* 0.253 
 
 

          In Table.3, it can be concluded that there are significant differences between, on the average, men and women, 
and of men are better than that of their peers. However, the value of D, Cohen (0.25) shows that the impact on the 
small size. 

Table 4 sector wise analysis of performance in problem solving 
Scale Public 

Mean Std Dev 
Private 
Mean Std. Dev 

t-value Sig.(2-tailed) Effect size 
Cohen’s d 

Problem Solving 6.82 4.680 11.27 5.425 8.846 0.000** 0.87 
 
Table 4 shows that there are significant differences in the average, private, and public-school students, private 

school students to achieve better results than their peers. However, the value of D, Cohen (0.87) suggests that this 
effect is of moderate size.  

No interaction between the independent variables, such as sector-B, location, and gender, and problem solving, 
is placed in the multivariate analysis, a possible drug interaction. The results of this analysis are shown in Table 5 
below. 

 
Table 5 Interaction between gender and Sector 

 Location & Sector 
Eta2 

Sector & Gender 
Eta2 

Problem solving .000 .001 
 
Table 5 shows that there is significant interaction 

effect between the gender and sector on problem 
solving performance of the students.  

 

Conclusion 
      The high score student GROUP, based on 
mathematical thinking, physics, and the degree of 
success of the individual, and solving problems, dare 
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to show one of the major advantages of the private 
sector is most likely due to the better management of 
the private schools of the teacher.  
         This is the effect of the interaction between the 
gender and the sector, in order to solve the problem, it 
shows that there is a significant impact on the 
interaction between the gender, and the sector. Most 
of the private sector, students from well-educated and 
more affluent families, the administration, and 
education, and the environment will be different to 
some degree. The possible causes, in order to improve 
the performance of students in the private schools can 
be as a result of the improvement of the conditions in 
the school, because the supply of qualified teachers in 
the private schools, because the administration of a 
private school is autonomous, the recruitment of 
teachers on the basis of their goods and services, as 
compared to the public sector, with this the greatness 
of the role of the recruitment and promotion of the 
services. In addition, private schools, it has to be their 
teacher, and they will not be satisfied with their work, 
putting more pressure on the teachers in the school, 
and they are working hard to be the show's progress. 
Public schools follow a fixed schedule of time limits 
established by the Ministry of Education and training, 
especially during the seasonal holidays, such as 
private schools, are flexible, and use the maximum of 
the number of school days in any one calendar year.  
        Teaching the best practice in teaching, and the 
evaluation of the diagrams in which, at the most once 
a month, the tests are a popular tradition, and a report 
will be sent to the parents. The parents of private 
school students are getting not only their education, 
but also to pay for the direct costs in the form of 
monthly or annual fees, so that they will follow the 
progress of the students, which not only proves that 
the motivation of students, but it is also an add-on 
service for the control of the school board. The culture 
of competition among private schools, mainly for 
financial reasons, the school offers the additional 
benefit of a private-school students, and they have to 
be given attention in order to get a response at the 
school, received a high score by collecting the faces of 
the people.  
        Gender and the sectors can be combined as 
independent variables, and solve the problem as the 
dependent variables, but no interaction was observed. 
It's the best performance of the female students in the 
private sector, as compared to the female students of a 
public school is consistently analysed by T-test, and 
the differences can be explained by the fact that the 
supply of teachers, an effective and efficient 
supervision of the school.  
 
 
 

Recommendation 
       A higher value of the standard deviation of the 
physics of thinking, compared with the results of the 
mathematics show that it is based on the evaluation of 
the data, with attention to the more effective, than the 
tests of the elements of the assessment of procedural 
knowledge, but also to differentiate the students. 
Therefore, the students ' assessment should include at 
least some of these issues. This will help you to 
improve the teachers, in order to better understand the 
use with your students.  
            Good interaction between the teacher and the 
students and between the students, and must be 
developed through a discussion and solution of 
complex problems related to their daily lives, in order 
to promote the development of students ' mathematical 
thinking and, thus, higher achievement in physics.  
Students should not have to have a means in the 
process of responding to a class of matter and its lack 
of a mathematical statement, to be used for the 
learning process. Their weak evidence is not to be 
rewarded a negative impact.  
          In this study, a sample, are the tools that are 
used in the context of the present study can be used by 
researchers with little or no modification. In this way, 
in a prospective study, to investigate, and test the 
generalizability of these studies.  
Similar research can be conducted at any level of the 
students, such as the first and the beginning of the 
levels. In this case, the researcher needs to look at the 
model of the mathematical thinking skills, and to 
develop new tools. 
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