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Abstract: This study aimed to identify the methods teachers use
to integrate science and mathematics. These factors affect the
implementation of integrated science and mathematics education
and students' attitudes toward this integration in secondary
schools in the Kellem Wollega zone of Ethiopia. Both open-ended
and closed-ended questionnaires, along with structured
interviews, were designed for the selected sample population.
This targeted population was chosen from five different sites
within the zone, comprising a total of 506 samples, of which 392
were students and 114 were teachers and school principals. The
study found that teachers integrate science and mathematics
using the PDSI approach, the ASEI approach, a student-centered
approach, and generally the SMASSE approach. They employ
various strategies, including assigning projects, conducting
practical work with students, providing assignments and
worksheets, and fostering team spirit among students. Several
factors hindering the implementation of SMASSE in the study
area were identified, including the teacher-student ratio, the
disproportion between class size and the number of students,
students' attitudes toward science and mathematics, a lack of
laboratory facilities and equipment, an absence of a planned
schedule, insufficient access to computers, inadequate
assessment practices, a lack of sufficient time to complete the
curriculum, and an inadequate quality assurance system. On the
other hand, students exhibited a negative attitude toward the
integration of science and mathematics education, which was
influenced by factors such as their perceptions of mathematics,
student-teacher interactions, feedback from teachers, teaching
methods, course content, teachers' competencies, school
management, and limited student participation in the classroom.
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I. INTRODUCTION

There are numerous benefits associated with integrated

education. Research indicates that an interdisciplinary or
integrated curriculum offers learners more relevant,
cohesive, and stimulating experiences (Furner & Kumar,
2007, [1]). Additional advantages include a student-centered
approach, enhanced higher-level thinking skills, improved
problem-solving abilities, and better retention of information
(Fllis & Fouts, 2001, [2]).

The studies agree that a positive attitude towards
mathematics among students leads to improved performance
in examinations. Other international research has noted
similar findings. For instance, a study conducted by (Shahid
2008, [3]) on students' attitudes towards mathematics in
Pakistan revealed that a positive attitude positively affects
students' achievement in the subject. The study observed
that how mathematics is represented in the classroom and
perceived by students can alienate many learners from the
content, even when teachers believe they are presenting it in
an authentic and context-dependent way.

There is a limited amount of research examining the
prerequisite  skills, beliefs, knowledge bases, and
experiences necessary for teachers to implement integrated
instruction (Fykholm & Glasson, 2005, [4]). This statement
is particularly relevant for strengthening mathematics and
science education, as it is still relatively new. The national
science board (NSB) emphasized the importance of focusing
on what teachers need to effectively teach integrated
mathematics and science education in their document,
national action plan for addressing the critical needs of the
national science, technology, engineering, and mathematics
education system. NSB states in this document that well-
qualified and highly effective teachers should be responsible
for teaching integrated mathematics and science classes.
They call for increased national attention on attracting,
preparing, and retaining qualified and committed teaching
candidates (NSB, 2007). However, the best strategies for
attracting, preparing, and retaining qualified teachers remain
to be determined. Reason: improved clarity, corrected
grammatical errors, enhanced vocabulary, and ensured
technical accuracy.
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Similar benefits have been identified with a more specific
focus on integrated smase education. Several advantages of
SMASSE education include enhancing students' problem-
solving abilities, fostering innovation and invention,
promoting self-reliance, developing logical thinking skills,
and improving technological literacy (Morrison, 2006, [5]).
Research has demonstrated that the integration of
mathematics and science positively influences student
attitudes and interest in school (Bragow, Gragow, & Smith,
1995, [6]), boosts their motivation to learn (Guthrie et al.,
2000, [8]), and enhances academic achievement (Hurley,
2001, [9]). The national academy of engineering and the
national research council (Katehi et al. 2009, [10]) outline
five benefits of incorporating engineering into high school
curricula; improved performance in mathematics and
science, increased awareness of engineering, the ability to
understand and engage in engineering design, and enhanced
technological literacy. Given the numerous potential
benefits of integrated SMASSE education, it is crucial to
determine how teachers can effectively deliver this
curriculum. Consideration of issues related to teacher
support, instructional practices, teacher efficacy, and the
materials required for implementing integrated SMASSE
education is essential.

The research on teaching integrated mathematics and
science provides a solid foundation for implementing
integrated stem education. The successful integration of
science and mathematics largely depends on teachers'
understanding of the subject matter (Pang & Good, 2000,
[11]). Many teachers have gaps in their subject content
knowledge (Stinson et al., 2009), and asking math and
science teachers to teach additional subjects may create new
knowledge gaps and challenges (Stinson et al., 2009, [12]).
Insights from research on effective practices in science and
mathematics education can inform effective strategies for
stem integration. (Zemelman et al. 2005, [13]) identify ten
best practices for teaching math and science: using
manipulates and hands-on learning, promoting cooperative
learning, facilitating discussion and inquiry, encouraging
questioning and conjectures, justifying thinking, writing for
reflection and problem-solving, adopting a problem-solving
approach, integrating technology, acting as a facilitator, and
using assessment as an integral part of instruction.

Il. RESEARCH METHOD AND DESIGN

A. Study Site

This study will be conducted in the secondary schools of
selected districts in the Kellem Wollega Zone, specifically
in Dale Wabara, Hawagelan, Sadi Chanka, and Dambi Dollo
(formerly known as Sayo) Town. Dambi Dollo is located
approximately 635 kilometers west of Addis Ababa, in the
Kellem Wollega area of the Oromia Regional State. The
town is situated at an altitude ranging from 1,701 to 1,827
meters sea level. According to the 2017 projection of report
from the Statistical Agency Ethiopia, the population of
Kellem Wollega is 1,040,585 1,040,585, comprising are and
518,103 123,077(11.82%) Of this population, 123,077
individuals (11.82%) reside urban area. Compared 2007
report by a statistical agency the urban population increased
by about 2.3%.
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B. Design of the Study

The researcher will use a descriptive survey design to
conduct the research in terms of its appropriateness. This
design is appropriate for getting detailed data from the
respondents and appropriate to assess the status of the
phenomenon. The researcher will use both qualitative and
quantitative methods (mixed method). According to
(Creswell, 2012, [7][14]), the core argument for a mixed
methods design is that the combination of both forms of data
provides a better understanding of a research problem than
either quantitative or qualitative data by itself. In this
process, (Creswell,2012, [14]) states that the researcher has
to decide on the emphasis he will give to each form of data
(priority), which data will be collected first (concurrent and
sequential), how the researcher will "mix" the data (
integrating and connecting), and how to use theory to guide
the study(e.g., advocacy or social science theory).
Accordingly, the researcher will use a mixed method since
the method is appropriate to triangulate data obtained from
questionnaires, interviews, and document analysis and the
researcher used this method to integrate the study with
scientific theory. Again this method is chosen by the
researcher since the combinations of the two methods are
convenient to get the detailed information available for the
study.

C. Source of Data

Both primary and secondary data sources will be utilized
in this study. Primary sources will be gathered from
teachers, school principals, students, and classroom
observations. Secondary data will be obtained from students'
recorded documents and other results produced by students
and teachers within the institution.

D. Population and Sampling Techniques

The research was conducted in a government secondary
school in the Kellem Wollega zone of the Oromia regional
state. This zone is located in the western region of Oromia.
The researchers randomly selected six government
secondary schools from the woredas (districts) within the
zone. These woredas are Sayo, Dalle Wabera, Hawaglan,
Sadi Chanka, and Dalle Sadi. Additionally, one school from
the Dambi Dollo city administration will be included in the
selection. Out of the 51 secondary schools in the Kellem
Wollega zone, the following six schools will be selected:
Ebisa Adugna, Chanka, Haro Sabbu, Kake, Burrayu, and
Kellem secondary schools.

Using a 95% confidence level, a 5% margin of error, and
an estimated population of 13,150 students from the six high
schools, the calculated sample size was 388. The formula
below (Cochran, 1977) was used to determine the sample
size as

n= LZ , N is the total population of students, n is the
1+N(e4)

sample size and e is a marginal error. Using an enrollment
of students 13,150 students, the sample size is
proportionally allocated to each stratum (section and grade)
students will finally selected using simple random sampling.
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Also among 120 mathematics and science teachers, 80
teachers will be selected using the above sample formula.
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Finally, the responses from the interviews will be integrated
with data from other instruments and analyzed.

Thus, a total of 508 samples will be selected to collect jjj Opservation

relevant information. And students from each secondary
school will be taken for the study by using random
sampling. From the sample secondary schools, the
researchers took some teachers including school principals
of the selected schools, and obtained the relevant
information available for study.

E. Research Instruments

The instruments used for data collection were determined
by the needs of a given research and research questions. The
research needs a wide quantitative description and there are
things related to the implementation of SMASSE education
which was described qualitatively. Therefore, through the
use of multiple instruments; relevant data for the study will
be collected.

i. Questionnaires

Many scholars emphasize the importance of
questionnaires for collecting information from respondents.
According to Key (1997), as cited in (Hailu Terefe,2012,
[25]), a questionnaire is a tool for eliciting the feelings,
beliefs, experiences, perceptions, or attitudes of a sample of
individuals. The researcher will develop two types of
questionnaires. One set will be administered to teachers to
investigate the methods they use to enhance Mathematics
and Science Education, their attitudes toward the
Strengthening Mathematics and Science in Secondary
Education (SMASSE) program, and the challenges they face
in implementing MASSE. The items in this questionnaire
will include a five-point scale for responses: strongly agree
(5), agree (4), undecided (3), disagree (2), and strongly
disagree (1), along with open-ended questions. The second
set of questionnaires will be administered to students to
assess their attitudes toward MASSE. This questionnaire
will consist of 12 items, also utilizing a five-point scale for
responses and open-ended questions, and will include items
designed to explore the sectors in which students and their
teachers are engaged. Reason: Improved clarity, vocabulary,
and technical accuracy; corrected grammatical errors and
punctuation.

ii. Interviews

Some interviews will be conducted with the directors of
selected secondary schools and their students. Interviews are
preferred over questionnaires due to their advantages,
particularly in allowing researchers to probe specific
responses and clarify or confirm information from
respondents. The prepared open-ended interview questions
include four questions for teachers, five questions for
directors, and four questions for students. The interviews
with students will be conducted in Afan Oromo. To
facilitate the translation from English to Afan Oromo, the
researcher will seek assistance from a lecturer specializing
in Afan Oromo at Dambi Dollo University. The interviews
with teachers and directors will be conducted in English,
and all interviews will be recorded using a notebook.
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The observation checklist which includes five scale
measurements i.e., very low, low=2, medium=3, high=4,
and very high=5 will be developed by the researcher. The
researcher will aim to obtain the following statement during
observation: to assess the status of stem implementation
level during teaching and learning inside the classroom,
these include the assessment techniques that the teacher
used, the involvement of students in teaching and learning,
the involvement of the student in class and its
implementation and to observe some of the factors that
affect implementation inside the classroom that have close
relation to the quality of education. Such factors include the
availability of instructional materials, and facilities such as
tables, chairs, and others.

F. Procedure of Data Collection

The data-gathering instruments were prepared in English
language for teachers and school principals, but for students,
it was prepared in Afan Oromo to overcome the problem of
understanding and for free expression of ideas. The reason
behind converting the questionnaire of students to Afan
Oromo is to avoid bias among students who speak Afan
Oromo or English because; in Kellem Wollega zone many
students speak only Afan Oromo. The distribution,
continuous follow-up, and the collection of questionnaires
were made by the researcher himself. The researchers made,
the objective of the study clear to all of the respondents to
avoid confusion, get reliable information, and facilitate.

G. Data Analysis

In this section, all information was obtained from
questionnaires administered to teachers and students, as well
as interviews conducted with school directors, teachers, and
students. An observation checklist will also be analyzed.
Frequency counts and percentages will be employed as
statistical methods to analyze and present the structured data
collected from the questionnaires. Observations will be
made quantitatively. To compare student satisfaction levels
between schools, the researcher will use one-way ANOVA.
For those comparisons that show statistically significant
differences, Tukey's HSD will be applied to determine
which groups differ significantly. Additionally, to compare
satisfaction and quality between woredas and city
administrations in the Kellem Wollega zone, the researcher
will utilize the T-test to analyze the results. In this analysis,
all p-values less than 0.05 will be considered statistically
significant. To conduct these tests, the researcher will use
SPSS version 15. Furthermore, to strengthen the information
gathered through the questionnaires, qualitative data
obtained from interviews and document analyses—including
student and teacher documents and curriculum—will be
analyzed and integrated with the quantitatively analyzed
data.
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RESULTS AND DISCUSSION

General Characteristics of Respondents

Table 1; General Characteristics of Respondents

Item Number of Teachers Numbers of Students
Male 84
Sex Female 30
15-18
19-22
Age 23-27 20
28-30 48
Above 31 46
Education level gt 77
10" 98
11 117
12t 100
Diploma 4
Degree 85
Masters 25
Year of work experience Less than two years 13
2-5 years 40
More than five 61
years

A. Questionnaire on How Teachers are Integrating

The primary objective of the study was to identify the
methods teachers use to integrate science and mathematics
into the curriculum. Some of the methods employed to

assigning project work, utilizing the PDSI and ASEI

approaches

in student-centered teaching and

learning,

providing worksheets, and implementing other SMASSE
strategies.

achieve this integration include assigning homework,
Table 2: Rate of Giving Assignments to Improve SMASSE
How often do you give assignments?

Frequency Percent Valid Percent Cumulative Percent

Always 12 3.1 10.5 10.5

Sometimes 63 16.1 55.3 65.8

Valid Rarely 34 8.7 29.8 95.6

Never 5 13 4.4 100.0

Total 114 29.1 100.0

Most teachers are assigning tasks to strengthen students'
skills in mathematics and science. According to Table 2,
approximately 63 percent of teachers assign work to
integrate these two subjects. Educators are attempting to
combine the disciplines by providing more assignments that

Table 3: Rate of Project Works That Are Given to Students

enhance students' performance in mathematics. However,
around 40 percent of teachers assign work less frequently.
This inconsistency impacts the implementation of the
integration of science and mathematics from the perspective
of the SMASSE approach.

How often do you give project work?
Frequency Percent Valid Percent Cumulative Percent
Always 4 1.0 35 35
some times 38 9.7 333 36.8
Valid Rarely 62 15.8 54.4 91.2
Never 10 2.6 8.8 100.0
Total 114 29.1 100.0

Around 42 percent of teachers were giving projects to
students to improve their students' academic performance
whereas more than 70 percent were giving rarely to their

Table 4: Rate of Giving Practical Work to Implement SMASSE

students. The schools should work on these gaps to improve
the implementation of SMASSE.

How often do you work practical work with your students?
Frequency Percent Valid Percent Cumulative Percent
Always 9 2.3 79 79
some times 51 13.0 447 52.6
Valid Rarely 45 115 39.5 921
Never 9 23 79 100.0
Total 114 29.1 100.0

Providing practical assignments to students in their study
areas is essential for enhancing the implementation of the
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Most teachers practice assigning practical work to
strengthen  students’ understanding of science and
mathematics. Approximately 60 percent of teachers provide
practical assignments that promote the integration of science
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and mathematics. However, around 50 percent do not
frequently assign practical work. This lack of engagement
hinders student achievement in both subjects and negatively
impacts the implementation of SMASSE.

Table 5: Student-Centered Approach

How Often do you use Student-Centered Approach?
Frequency Percent Valid Percent Cumulative Percent
always 44 11.2 38.6 38.6
. some times 49 12.5 43.0 81.6
Valid
Rarely 21 54 18.4 100.0
Total 114 29.1 100.0

Student student-centered approach is one of the pillars of
More than 80 percent were

implementing SMASSE.

Table 6: Teachers Applying SMASSE Approach

practicing a fully student-centered approach to strengthen
mathematics in the study area.

Do you use SMASSE Approach?
Frequency Percent Valid Percent Cumulative Percent
Always 33 8.4 289 289
some times 54 13.8 474 76.3
Valid Rarely 19 48 16.7 93.0
Never 8 2.0 7.0 100.0
Total 114 29.1 100.0

According to Table 6, approximately 76.3 percent of
teachers in the study area are implementing the SMASSE
program to enhance students' performance in mathematics.
However, many students in this area perceive mathematics
as a difficult subject, which presents a significant challenge
to the application of SMASSE in-service training practices.
Additionally, some teachers do not practice the SMASSE
approach at all, while others rarely attempt to incorporate its
strategies.

how often you use PDSI approach?

ELE

Percent

o T T T T
always some times rarely  never

how often you use PDSI| approach?

Figure 1: Frequency of Using PDSI Approach

PDSI approach is common in pedagogy in order to
improve the students’ performance in their academic
achievement.

how often you use ASEIl approach?

Percent

T T T
always some times rarely  never

how often you use ASEl approach?

Figure 2: Frequency of Using ASEI Approach

The implementation of the ASEI approach to strengthen
mathematics and science education is approximately 50
percent. This indicates that half of the teachers are not
utilizing the approach to enhance the integration of science
and mathematics education in the study area. Therefore,
there is a significant need for increased awareness to boost
the percentage of teachers who implement the ASEI method
in this region.

B. Questionnaire on Factors Affecting Implementation of SMASSE
Table 7: Teacher-Student Ratio Implementation

Do you agree that Teacher Student Ratio affect Implementation of SMASSE?
Frequency Percent Valid Percent Cumulative Percent
strongly agree 40 35.1 35.1 35.1
Agree 52 45.6 45.6 80.7
Valid Disagree 18 15.8 15.8 96.5
strongly disagree 4 35 35 100.0
Total 114 100.0 100.0

According to Table 7, more than 80 percent of responses
indicate that the teacher-student ratio affects the
implementation of the Strengthening Mathematics and
Science in Secondary Education (SMASSE) program.
Having a large number of students in a single class makes it
very challenging to address the needs of each student.
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According to the Ministry of Education (MOE) report from
2011, the national average teacher-student ratio was 57, with
the highest ratio recorded in the Somali region at 81 (both
figures from the 2010/11 academic year,[21,22, and 23]).
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This trend complicates teachers' efforts to enhance the
teaching of science and mathematics in the classroom. It
was noted that the allocated schedule was insufficient to
effectively deliver the required courses within the
designated hours. The number of teachers increased by 2.5
times in primary education and 3.8 times in secondary
education from 2000/01 to 2010/11. In the 2010/11

academic year, there were 310,000 teachers in primary
schools and 530,000 teachers in secondary schools. The
share of female teachers was from 30 to 37% in primary
schools and 7 to 18% in secondary schools, indicating that
female teachers are less especially at the secondary level
(MOE, 2005, 2006, 2011) [20].

Table 8: Text Book Student Ratio as Factor

Do you agree that Student-Text book Ratio Affect Implementation of SMASSE?
Frequency Percent Valid Percent Cumulative Percent
strongly agree 51 44.7 44.7 44.7
Agree 42 36.8 36.8 81.6
Valid Disagree 17 14.9 14.9 96.5
strongly disagree 4 35 35 100.0
Total 114 100.0 100.0

About 91 percent of teachers indicated that the imbalance
between the number of books and the number of students in
schools is a significant factor that must be addressed to

strengthen science and mathematics education. The shortage
of textbooks and the large class sizes are primary obstacles
to implementing student-centered education.

Table 9: Lack of Laboratory Class

Do you agree that Lack of Laboratory Class affect Implementation of SMASSE?
Frequency Percent Valid Percent Cumulative Percent
strongly agree 48 421 421 42.1
Agree 56 49.1 49.1 91.2
Valid Disagree 6 5.3 5.3 96.5
strongly disagree 4 35 35 100.0
Total 114 100.0 100.0

According to Table 9, more than 90 percent of responses
indicate that the lack of laboratory facilities is a critical
problem in integrating these two core courses in education.
Since the integration relies on laboratory work, project-

based activities, and other innovative methods, the absence
of a laboratory means that students cannot engage in
experimental activities.

Table 10: lack of Computers as Factor

Do you agree that Lack Computers affect Implementation of SMASSE?
Frequency Percent Valid Percent Cumulative Percent
strongly agree 38 33.3 33.3 33.3
Agree 60 52.6 52.6 86.0
Valid Disagree 13 114 11.4 97.4
strongly disagree 3 2.6 26 100.0
Total 114 100.0 100.0
Approximately 80 percent of studies indicate that schools  of computers is a significant barrier to the successful
have a limited number of computers. In today's implementation of the Strengthening Mathematics and
technological world, computers play a vital role in  Science Education (SMASSE) initiative.

integrating science and mathematics. Furthermore, the lack

Table 11: Lack of Planned Schedule

Do you agree that Lack of Properly Planned Schedule (Time Table) affect Implementation of SMASSE?
Frequency Percent Valid Percent Cumulative Percent

strongly agree 40 35.1 35.1 35.1

Agree 59 51.8 51.8 86.8

Valid Disagree 11 9.6 9.6 96.5

strongly disagree 4 35 35 100.0
Total 114 100.0 100.0

According to Table 11, approximately 80 percent of completion, while external factors, also known as

respondents indicate that the time allocated to complete
courses is insufficient. A study shows that most high school
courses are not completed due to a lack of adequate time.
This time shortage results from both internal and external
factors. Internal factors include the absence of a well-
structured lesson plan and insufficient time for course
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environmental factors, encompass issues such as inadequate
security around schools and family background, including
economic status.
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Table 12: Teachers Opinion on Implementation of SMASSE

Do you Think Implementation of SMASSE Difficult?
Frequency Percent Valid Percent Cumulative Percent
strongly agree 41 36.0 36.0 36.0
Agree 50 43.9 43.9 79.8
Valid Disagree 20 175 175 97.4
strongly disagree 3 2.6 2.6 100.0
Total 114 100.0 100.0

The study shows that the implementation of SMASSE in
the study area is somewhat challenging. More than 75
percent of the study participants indicate that the integration
of science and mathematics is difficult to implement in this
region. This difficulty arises primarily because most schools
are located in rural areas, where both students and teachers
have limited access to the Internet and other technological

C. Questionnaire on Attitude of Students Toward SMASSE

resources. Additionally, it was found that there is a lack of
capacity-building training in the schools, and many teachers
lack experience in teaching. Even though teachers receive
training on the SMASSE initiative, they often find other
opportunities and leave their positions without providing
sufficient service to the school.

Table 13: Teachers are Confident While Teaching

Teachers are Confident While Teaching
Frequency Percent Valid Percent Cumulative Percent

strongly agree 52 13.3 13.3 13.3
Agree 119 30.4 30.4 43.6
Valid Un.decided 78 19.9 19.9 63.5
Disagree 130 33.2 33.2 96.7
strongly disagree 13 3.3 3.3 100.0

Total 392 100.0 100.0

Approximately 40 percent of the study indicates that
teachers feel confident while teaching, while less than 36
percent express disagreement on this issue. Additionally,
about 20 percent of the study participants are undecided
regarding their confidence levels. It has been observed that
more experienced teachers are leaving their positions for

better job opportunities. As a result, most teachers do not
remain in their roles for more than three to five years.
Consequently, the confidence of teachers in the classroom
within the study area is somewhat undermined due to a
shortage of experienced educators and a lack of capacity-
building training in the schools.

Table 14: Mathematics Lessons are Student Centeredness

Mathematics Lessons are More Student-Centered
Frequency Percent Valid Percent Cumulative Percent
strongly agree 44 11.2 11.2 11.2
Agree 114 29.1 29.1 40.3
Valid Undecided 79 20.2 20.2 60.5
Disagree 140 35.7 35.7 96.2
strongly disagree 15 3.8 3.8 100.0
Total 392 100.0 100.0

Approximately 40 percent of studies indicate that
mathematics instruction is more student-centered, while
over 35 percent suggest that lessons are not particularly
student-centered. It has been identified that there are few
Table 15: Science Lessons are Student Centered

project-based lessons available. Consequently, the lack of
such designations in mathematics lessons significantly
impacts the integration of mathematics and science.

Science Lessons Student-Centered
Frequency Percent Valid Percent Cumulative Percent
strongly agree 42 10.7 10.7 10.7
Agree 114 29.1 29.1 39.8
Valid Undecided 88 224 224 62.2
Disagree 134 34.2 34.2 96.4
strongly disagree 14 3.6 3.6 100.0
Total 392 100.0 100.0
Similarly to Table 14, science course lessons are more  most teachers have no lesson plan in such a way as to
focused on theoretical rather than practical. Such  implement this education.
designation also affects the implementation of the

integration of science and mathematics. In the study area,
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Table 16: Integration of Science with Mathematics

Do Teachers Integrate Science with Mathematics Depending on Course Nature?
Frequency Percent Valid Percent Cumulative Percent
Agree 72 18.4 18.4 184
Undecided 116 29.6 29.6 48.0
Valid Disagree 116 29.6 29.6 77.6
strongly disagree 88 224 224 100.0
Total 392 100.0 100.0

More than 18 percent of the responses indicate that
teachers attempt to integrate science with mathematics.
Conversely, over 51 percent of respondents indicate that
teachers are not making an effort to integrate these subjects,

depending on the nature of the courses. In the study area,
there has not been a significant plan implemented to
enhance the integration of the SMASSE program.

Table 17: ASEI and PDSI Approach

Do Teachers use ASEI and PDSI Approach During Lesson?
Frequency Percent Valid Percent Cumulative Percent
Agree 66 16.8 16.8 16.8
Undecided 122 311 311 48.0
Valid Disagree 116 29.6 29.6 77.6
strongly disagree 88 224 224 100.0
Total 392 100.0 100.0

Around 51 percent of students disagree with the issue, and
more than 31 percent are unaware of what ASEI and PDSI
are. This indicates that the strengthening of science and
mathematics education in schools is significantly less than
intended. Most schools in the study area are not employing

these methods in any of their lessons. This creates a
substantial gap between teachers and students regarding the
integration of science and mathematics education in the
study area.

Table 18: Enough Text Books of Science and Mathematics

Does your School have Enough Textbooks for Science and Mathematics?
Frequency Percent Valid Percent Cumulative Percent
Agree 72 18.4 18.4 18.4
Undecided 116 29.6 29.6 48.0
Valid Disagree 116 29.6 29.6 77.6
strongly disagree 88 22.4 22.4 100.0
Total 392 100.0 100.0

From the table above, approximately 50 percent of the
respondents disagreed with the question. This suggests that
there are a limited number of books compared to the number
of students in the study area. Consequently, this shortage of

implementation of SMASSE. Therefore, addressing this
issue should be a primary focus for relevant organizations to
enhance the availability of books and improve the
implementation of SMASSE in the area.

one of the factors that hinder the
Table 19: Student Participation During Class Room
Do you Actively Participate During Practical Class
Frequency Percent Valid Percent Cumulative Percent

Yes 188 48.0 48.0 48.0
valid No 111 28.3 28.3 76.3
Undecided 93 23.7 23.7 100.0

Total 392 100.0 100.0

A study shows that more than 28 percent of students were
not actively participating in the classroom, and around 24
percent were uncertain about their participation. This
indicates that more than half of the students in the study area
are not engaged in their classes. To enhance science and
mathematics education, student participation in the
classroom is essential. Without active participation from
students, the objectives of the Strengthening Mathematics
and Science Education (SMASSE) program cannot be
achieved.

1V. DISCUSSION

This study was conducted in the Kellem Wollega Zone
across five selected schools. The target population was
drawn from five different locations within the zone,
comprising a total of 506 samples, of which 392 are students
and 114 are teachers and school principals. Fortunately, the
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researchers were able to obtain the entire sample population
as outlined in the methodology. Therefore, the researchers
believe they have gathered sufficient data from the site. This
study aimed to identify the methods teachers use to integrate
science and mathematics, as well as the factors that affect
the implementation of integrated science and mathematics
education. Additionally, it examines students' attitudes
toward the integration of these subjects in secondary schools
within the Kellem Wollega Zone of Ethiopia. The primary
objective of this study is to identify methods that enhance
science and mathematics education. The methods examined
include the PDSI method, ASEI method, student-centered
approach, and open-ended approach. Most schools
implement these strategies to improve mathematics and
science education.
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These findings are consistent with the research conducted
by CEMASTEA (2005,[15]) and Hobart and L. Hannon
(2003,  [17][24][26][27][28][29][30].  However, the
availability of adequate resources remains a challenge across
all schools, with rural schools facing particularly significant
difficulties in providing quality mathematics and science
instruction. The introduction of computers and associated
information technologies has exacerbated the resource issue
in many rural areas.

The second objective of the study was to assess students'
attitudes toward the Strengthening Mathematics and Science
Education (SMASSE) program. The factors examined
included students' attitudes toward science and mathematics,
negative interactions between students and teachers,
feedback from teachers, teaching methodologies, teachers'
competencies, and school management. These findings align
with those of (Njuguna B.M. 1999, [16,18] and (Noboru
Sait0,1998, [19]), which indicated a negative student
attitude toward science and mathematics, as well as negative
attitudes from teachers and parents regarding their children's
performance. Finally, the study evaluated the factors that
impede the implementation of the Strengthening
Mathematics and Science Education (SMASSE) program.
These factors included the student-teacher ratio, student-text
ratio, disproportionate numbers of students to class size,
lack of facilities, and an inadequate quality assurance
system. This finding aligns with the Ministry of Education
(MOE) report from 2011.

V. CONCLUSION

Teachers integrate science and mathematics using the
PDSI and ASEI approaches, along with a student-centered
methodology, primarily through the SMASSE framework.
They engage students by assigning projects, conducting
practical work, providing assignments and worksheets, and
fostering team spirit among students. However, several
factors hinder the implementation of the SMASSE approach
in the study area, including an unfavorable teacher-student
ratio, disproportionate class sizes, student attitudes toward
science and mathematics, a lack of laboratory facilities and
equipment, an absence of a planned schedule, insufficient
access to computers, inadequate assessment practices,
limited time to complete the curriculum, and a lack of a
robust quality assurance system. On the other hand, students
exhibit a negative attitude toward SMASSE, which is
reflected in their perceptions of mathematics, student-
teacher interactions, and feedback from teachers, teaching
methods, course content, teacher competency, school
management, and limited participation in the classroom. The
findings indicate that the effective adoption and
implementation of the ASEI-PDSI approach to teaching
mathematics and science can lead to improved learning
outcomes in secondary mathematics. The SMASSE
approach, in particular, has been shown to enhance learning
outcomes in secondary school mathematics in the Kelem
Wollega zone and throughout Ethiopia. Therefore, teachers
should embrace the principles of SMASSE and incorporate
them into their classrooms to achieve better learning
outcomes.
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