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This study sought to examine how mathematics department students of public
universities in Ethiopia were affected by recent reforms in higher education. A
descriptive survey design was used to carry out the investigation. A total of 86
mathematics students participated in the study. It filled out achievement test questions,
30 of whom joined the department after taking the new reform’s freshman course in
2020 and 30 and 26 of whom joined the department before the new reform’s freshman
course was delivered in 2019 and 2018, respectively. A 40-item achievement test
on elementary concepts of algebra in mathematics was used as an instrument for
the study. Out of 40 concepts, the mean scores reported by students who joined the
Department of Mathematics after and before taking their freshman course were 19
and 15 respectively. Moreover, there was a significant difference in students who
Jjoined the Department of Mathematics after and before the new reform and took the
freshman course regarding understanding and solving elementary algebraic concepts
of mathematics with equal variances, not assumed to be p = 0.040 less than p =
0.05 level of significance. It is therefore recommended that it is essential to improve
mathematics success for all students and that the new freshman course reform plays
a significant role in increasing students’ mathematics success rate. This study has
proven that they are trainable, and therefore, the new reform of freshman courses has
to be nurtured for all students.

1 Introduction

1.1 Background of the Study

role of education as a tool for a nation’s growth
and social advancement is well acknowledged. Not
this point, but the effects and results of reform in

Ethiopia, a country in the Horn of Africa, is sur-
rounded by Kenya in the south, Sudan and South
Sudan in the west, Somalia in the east, Eritrea in
the north, and Djibouti in the northeast. Ethiopia’s
formal name is the Federal Democratic Republic of
Ethiopia, and it is a federal parliamentary republic
with twelve regional states and two city administra-
tions (FDRE). Ethiopia is the second most populous
nation in Africa, with a population of about 115
million (Boateng, 2020). Ambharic is the country’s
official working language. It has 90 different lan-
guages or dialects (Boateng, 2020). The strategic
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terms of economic and social development policies,
as well as implementation, financing, quality, and
effectiveness, which are all desired by all the actors
involved in this transformative vision, are the main
topics of discussion on a global scale(Vasquez-
Martinez et al., 2013).

Ethiopia is currently engaged in an ambitious re-
form process to guarantee the sustainability of its
economic development and prosperity. The coun-
try’s expanding need for skilled laborers was not
able to be met by the education strategy, which
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was in place for more than 20 years. The new
reform may therefore aid in focusing efforts on
reshaping the system and assuring quality above
quantity (Mengisteab, 2021). This was due to a
focus on quantity rather than quality. Among these
reforms, education has been a foremost priority for
the government since the coming to power of Prime
Minister Abiy Ahmed in 2018. Though the concept
of reforming the education sector had been a topic
of discussion before his ascent, these reforms were
initiated in earnest just over a year ago. As a starting
point for the reforms, Roadmap, (2020)stated that
the government accepted that previous attempts at
educational reform had yielded mixed results.The
reform, which is being introduced by the new gov-
ernment, has opened an opportunity to foster holis-
tic development throughout the nation and will have
a key role in producing competent professionals
who can compete effectively in the labor market and
equipping them with the skills needed to promote
sustainable development (Mengisteab, 2021).

In addition, the reform has a key role in address-
ing gaps in higher educational institutions, which
are the main sources of skilled and educated man-
power. This gap has put a question mark on the
country’s ambitions for rapid industrialization, as
rapid industrialization depends on the availability
of highly skilled and competent manpower that
can execute activities accordingly. In this regard,
quality education is a foundation that can play a
pivotal role in shuttering skill shortages and knowl-
edge gaps. Educational changes necessitate a broad
evaluation of their motivations, goals, implemen-
tation, and outcomes by people who work in the
educational systems where they are implemented
(Vasquez-Martinez et al., 2013).

Higher education in Ethiopia includes several pos-
itive aspects as well as some systemic, pervasive
problems. The reports’ limited ability to encour-
age development stems from the fact that they are
currently confidential to institutions and the govern-
ment (Ashcrof & Rayner, 2011). Reform’s primary
objectives are to assist students in connecting and
applying these concepts to real-world contexts, as
well as in better understanding the fundamental
concepts and issues in a variety of courses. This
calls into question the usefulness of change in the

38

Dilla Journal of Education (2023), 2(1) 37-46

mathematical community. It is expected that the
reform will progress to produce competent math-
ematicians. Reform may have the advantage of
educating students about the typical steps involved
in practicing mathematics, such as formulating hy-
potheses and seeking out counterexamples. It has
also enhanced mathematics by promoting the use
of real-world examples.

1.2 Statement of the Problem

The Ethiopian government prioritized science, tech-
nology, engineering, and mathematics (STEM) sub-
jects. Since its inception, one of the principal goals
of mathematics education has been to raise the
interest of students in mathematics subjects, de-
velop their capacities to engage in scientific inquiry,
develop their problem-solving capacity, and teach
them how to reason in a scientific context. Among
many problems observed in the Ethiopian education
system, students’ low achievement in mathematics
was the major one. The imperative in recent years
about improving student outcomes is also about
improving the quality of the teaching workforce.
Students’ quality itself is an important factor in
determining gains in student achievement. The
main motive for investigating students’ background
knowledge is to improve student outcomes. On the
other hand, to improve students’ quality, it is cru-
cial tounderstand what their background knowledge
involves.

Thus, this study focuses on students’ background
knowledge as a key factor in their performance
in mathematics. Several studies (Bekele, 2019;
Prescott, 2022; Starke, 2021) stress the importance
of the background knowledge students hold. Be-
fore higher education reform, students joined the
Mathematics Department as their last chance to
stay in university. The mathematics departments
are accepting such uninterested candidates that they
even have no awareness of the basic mathematical
operations and concepts.

In recent years, it has become increasingly difficult
to recruit and retain qualified BSc Mathematics stu-
dents. There is also concern about attracting high-
achieving and motivated candidates to BSc mathe-
matics programs. To overcome the mentioned prob-
lems in teacher education in hard science courses
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like mathematics in particular and the education
system in general, the Ethiopian government pre-
pared the Roadmap with the purpose of: fostering
holistic development in all citizens; equipping citi-
zens with confidence and competence; promoting
critical thinking; producing competent profession-
als to compete effectively with their counterparts
in the global marketplace; spurring entrepreneur-
ship and innovation within a framework of social
responsibility; and building a citizenry with strong
ethical and moral values based on the pursuit of
justice, peace, and unity in diversity (Roadmap,
2020).

More specifically, the roadmap recommends a fun-
damental shift in the way that education is admin-
istered and practiced in the country, calling for an
educational system founded on indigenous knowl-
edge that is supportive of national development
goals and encourages civic engagement (Roadmap,
2020). Though the Roadmap’s ambitions and im-
plementation are still in their infancy, the course
it charts is welcome news for an educational sec-
tor, particularly for mathematics in need of reform
and mathematics desperate to unleash the untapped
potential of its best and brightest. In order to
alleviate the problem fundamentally, examine its
implications for the instructional process, and de-
rive evidence-based suggestions for educational
policy, it is necessary to conduct a study on the
impact of the currently underway reform of higher
education from wider or narrow perspectives. .

In any study of mathematics, the language of mathe-
matics plays a vital role (Thangarajah, 2020), which
is intended to provide a comprehensive and rigor-
ous account of the basic concepts and materials
from mathematics that necessitate a good foun-
dation to treat fundamental mathematical tools in
science. The newly launched Ethiopian higher edu-
cation reform, the first-year freshmen mathematics
course for natural science, rigorously discusses the
basic concepts of logic and set theory, the real
and complex number systems, mathematical induc-
tion, least upper bound and greatest lower bound,
functions and types of functions, polynomial and ra-
tional functions, logarithmic and exponential func-
tions, trigonometric functions, hyperbolic functions
and their graphs, and analytic geometry (MOSHE,
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2020). Accordingly, to see the influence of this
reform on students’ achievement in the department
of mathematics in the narrow sense of assessing
its impact, this study was guided by the following
general and specific objectives.

1.3 Objectives of the Study

The objective of this study is to see the repercus-
sions of higher education reform on students who
join the mathematics department.

Specific objectives

* To investigate the achievement of freshmen
students on the basic language of mathemat-
ics concepts before and after the reform;

* To exhibit the significant difference in basic
mathematics achievement results of fresh-
man students before and after the reform that
joined the mathematics department for the
bachelor’s science program.

1.4 Hypothesis

N1: There is a significant difference in the basic
mathematics achievement results of freshmen stu-
dents who joined the mathematics department for
the Bachelor of Science program before and after
the reform.

1.5 Significance of the study

It is important to see the impact of the new higher
education reform in Ethiopia, even though over
the past 27 years, education in Ethiopia has made
progress in quantitative but not qualitative terms
(Yadessa & Shemelis, 2022). The higher educa-
tion system is fraught with challenges and issues
bordering on quality. The common goal is to cre-
ate a healthy educational environment for students
(Hui-Ling & Chien, 2017). And nobody would
deny the strategic nature of education as a vehicle
for development and social progress. The focus of
global discourse on the topic is not this particular
point, but rather the quality and effectiveness of
the reform’s effects and consequences, which are
what all the parties involved in this transforma-
tive vision want to see (Vasquez-Martinez et al.,
2013). The advantages of reforms and the degree
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to which they will be advantageous are often un-
clear. Many students of mathematics suffer greatly
from this uncertainty. It appears crucial to evaluate
the relative advantages of reform in mathematics
improvement. Above all, there’s a big difference
in timing between when the original educational
reform is implemented and when it becomes clear
whether or not the change will have the desired
effects.

2 Research Method
2.1 Population and Sample

This study was conducted on students who joined
the department of mathematics at one of Ethiopia’s
universities. The study population consists of math-
ematics department students. By convenience sam-
pling techniques, there were 86 mathematics stu-
dents, of whom 30 joined the department after
taking the new re-form’s freshmen course in 2020
were categorized in one group, 30 students who
joined the department in 2019 and another 26 stu-
dents who joined the department in 2018 (both
groups joined the department before the new re-
form’s were categorized in another group), and
all participated in the study at entry point to the
department, i.e., department placement.

2.2 Design of the Study

The researchers devised a quantitative case study
to investigate the effects of the new higher educa-
tion reform on mathematics students at a single
Ethiopian university. Quantitative data was ana-
lyzed based on descriptive and inferential statistics.
Descriptive statistics were examined to get the per-
centage, mean, and standard deviation; inferential
statistics were examined by using the ¢ — test to de-
termine whether there was a significant difference
between two groups on basic elementary mathe-
matical concepts. A significant difference between
two groups has been tested at the 0.05 level of
significance because of the possibility of a level of
significance between 0.01 and 0.1. This research
was designed to investigate the extent of the reper-
cussions of new reforms in higher education on
mathematics students at one Ethiopian university.

According to Anderson and Krathwohl’s Taxon-
omy (2001), understanding different types of func-
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tions means constructing meanings of activities
and graphic messages by writing, exemplifying,
classifying, inferring, comparing, or summarizing
(Anderson & Krathwohl, 2016). Based on this tax-
onomy and the researcher’s understanding of basic
elementary mathematics concepts, the researcher
prepared the achievement test question from the
Mathematics Review Manual (Lovric, 2009) and
from other related studies. Two of the researcher’s
colleagues had examined the validity of a test pre-
pared by the researcher using basic elementary
mathematics concepts. A retest was performed in
a 30-minute interval to determine the reliability
of test instruments, and its correlation was 0.998,
indicating that the test instrument is reliable. The
prepared test has been delivered for 2018 and 2019
entries to the mathematics department to examine
their background knowledge of basic mathemat-
ics, and then, having the results of the previous
two groups as one group, the achievement test was
adopted for 2020 entry students that joined the
department after the new reform of the refresher
course in 2020.

2.3 Data Analysis Technique

The researcher distributed the prepared tests, which
were then gathered for analysis. Thus, the collected
data were organized, interpreted, and analyzed us-
ing a percentage, mean, standard deviation, and
independent ¢ — test, followed by analyses from
which summaries and conclusions were drawn. The
associated values of the degree of agreement were
multiplied by a number. The rating was calculated
by dividing the total number of respondents by the
sum of the products of value and frequency. The
ground mean was then calculated by adding all rat-
ing means within a category and dividing the result
by the total number of cases. An interpretation was
made based on the ground mean, and conclusions
were drawn on the fundamental questions. The
standard deviation was used to show how far re-
sponses had been scattered from the grade mean.
To assess the significant difference between two
groups’ achievement of basic elementary mathe-
matics concepts, a t — test was conducted and a
detailed analysis was made.
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3 Results

The analyses of the data took place based on two sta-
tistical methods: descriptive statistics (percentage,
mean, standard deviation (ST. DV), skewness, and
kurtosis) and inferential statistics (¢ — test). Then,
the interpretation of hypotheses regarding the dif-
ferences in basic mathematics achievement results
between students who joined the department before
the reform (i.e., 2018 and 2019 entries) and those
who joined after the reform (i.e., 2020 entries) was
used. The descriptive frequency and percentage of
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statistical findings from students who understood
the fundamentals of mathematics on those chosen
topics were reported as follows:

To explore the baseline of students’ background
knowledge of those selected basic concepts of math-
ematics, students were made to take the test ques-
tion at the first class of the school year of their first
membership in the Mathematics Department. De-
scriptive statistics were used to examine students’
background knowledge on selected basic concepts
of mathematics as follows:

Table 1: Descriptive statistics: students’ test questioner result on selected basic concept of mathematics out of 40

Group Mean N Std. Dv Variance Kurtosis Skewness
After the New Reform 189149 30 9.82196 96.471 =776 -.034
Before the New Reform 15.0385 56 8.59996  73.959 -.922 .266
Total 16.8788 86 9.35717  87.557 -.844 .168

Table 1 shows the means, standard deviations, skew-
ness, and kurtosis for test questions by class. As
the table shows, there is a mean difference between
the two groups with the data distributions being
skewed on the left side (-.034), indicating that Mean
< Median < Mode, whereas the data distributions
are skewed on the right side (.266), indicating that
Mean > Median > Mode. Although the two groups’
kurtoses are -0.776 and -0.922, indicating that the
distribution of the result is relatively flat.

To test the Hypothesis

N1: There is a significant difference in the basic
mathematics achievement results of students who

Table 2: Independent Samples Test

join the department mathematics before and after
the new reform.

The Levene test of the test questioner is detected
(Sig = 0.475), which indicates no violation of ho-
mogeneity between the two groups. If the p-value
is significant (less than 0.1 at a 90% confidence
level), the variance of the subgroups is not homoge-
neous and is estimated using Tamhane’s T2 (Gupta,
1999), but because the data is homogeneous, an
Independent Samples Test was performed using
equal variances rather than the assumed Sig (P)
= 0.040, which supports the alternative hypothesis
that there is a significant difference in the basic
mathematics achievement results of the study.

Levene’s Test for
Equality of Variances

t — test for Equality of Means

95% CI of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) Difference Difference Lower Upper
G345 Equal variances
assumed 514 475 2.094 97 .039 3.88 1.85 20157 7.55
Equal variances
not assumed 2.080 91.99 .040 3.88 1.86 17417 7.57

Graphical representation of the distribution of two groups is shown as follows
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Figure 1: Distribution of two groups

4 Discussion

The current study contains an analysis of the reper-
cussions of higher education reform on students
who join the mathematics department. As table 1
shows, from the definition of skewness and kurtosis:
"Skewness" characterizes the symmetry of the col-
lected data distribution. If the distribution of data
is skewed to the left, we call it negatively skewed.
This occurs when mean < median < mode is used.
If the distribution of data is skewed toward the right,
we call it positively skewed. When mean > median
> mode, this occurs (Brown, 2011). According to
Brown (2011), kurtosis gives information about
the group distribution of peakedness or flatness
compared to the normal distribution. Whereas the
distribution of positive numbers is relatively peaked,
the distribution of negative numbers is relatively
flat (Brown, 2011).

As can be seen from above, the data distributions
are skewed on the left side (-.034), indicating that
Mean < Median < Mode, whereas the data distribu-
tions are skewed on the right side (.266), indicating
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that Mean > Median > Mode. Although the two
groups’ kurtosis is negative, indicating a relatively
flat.

We presented some of the students’ work below
to triangulate the achievement of students in the
two groups, i.e., before and after the reform, re-
spectively. Errors were mainly seen when adding,
subtracting, and exponentiating the power of zero
of exponential expressions in a term. Students
who had not taken the freshman course prior to
the reform were more affected than students who
had taken the freshman course after the reform.
Students who had not taken the freshman course
had difficulties with both operation and direction
signs and demonstrated too many misunderstand-
ings when working with signs. The researcher
realized the impact of the new reform refreshment
course on some concepts in mathematics. The
following are samples of five students’ work before
and five students’ work after the new refreshment
reform to demonstrate the problem of computations
in simple mathematical language from both sides,
presented below.
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Figure 2: Five students work before new reform
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Let see some of students work from the second group (among the students after the reform)

Figure 3: Five students work after they took new reform course
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The impact of the reform on students can be seen
in some of the simple mathematical computations
selected from the above two images.

From table 2, the significance level is Sig (P) =
0.040, which is less than 0.05, which supports the
alternative hypothesis that there is a significant
difference in the basic mathematics achievement
results of the study. Figure 1 also shows the distri-
bution of results for the two groups.

5 Conclusions

The extent of achievement of students who took the
freshman reform course versus those who entered
university before the freshman program launched
and did not take the freshman reform course to-
wards the basic language of mathematics concepts
on their first day at university was investigated in
this study.

Groups that took the reform refreshment course
outperformed those who did not and who joined the
mathematics department before the reform refresh-
ment course. Students who took the refreshment
course in the new governmental reform performed
better than those who didn’t have the opportunity
to pass through the reform’s freshmen course.

The finding specifically indicates that students who
took the mathematics refresher course (Math. 101)
performed better than those who did not take the
basic language of mathematics course in their fresh-
man year.

As a result, the key contribution of this finding is
that: (1) the new reform of the freshman course
plays a significant role in improving the success
of all students in mathematics. (2) To increase the
success rate of students in mathematics, this study
has proven that they are trainable [not clear], and
therefore, the teachers who give new reforms to
freshman courses have to nurture all students.
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