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Abstract. The aim of this study is to examine the effect of the STEM approach
on students’ achievements in processing teaching topics from Algebra. A quasi-
experimental design was used with an experimental and control group. The research
was conducted on a sample of 73 ninth-grade students (aged between 14 and 15).
STEM approach was performed in teaching the experimental group, while the
control group was taught in a traditional way. The obtained results showed that the
STEM intervention had a positive impact reflected in significantly better results on
the achievement tests. The girls performed better than boys on all tests.
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Introduction

STEM is an approach to education that enables the integration of science, tech-
nology, engineering, and mathematics, and enables the application of theoretical
knowledge in practice (Benek & Akcay 2019). The STEM approach aims to de-
velop with students the ability of interdisciplinary cooperation, openness to com-
munication, development of ethical values, research skills, creativity and proper
problem solving (Buyruk & Korkmaz 2016). The STEM approach improves stu-
dent achievement in mathematics and science, increases motivation and interest in
learning, and problem-solving ability (Furner & Kum 2007; Stinson et al. 2009).

Increasingly rapid changes and progress in the world need to be accompanied by
innovations, which require the so-called 21* century skills: critical thinking, prob-
lem-solving ability, collaboration, leadership ability, adaptability, communication
ability, information literacy, curiosity and imagination (Buyruk & Korkmaz 2016).
The development of these skills is closely linked to the STEM approach in educa-
tion and research.

The time in which we live is such that new knowledge is acquired quickly, that
new occupations replace existing ones, and that the demands within the occupa-
tions that survive are changing and thus become more complex. Therefore, new
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generations of students need to be qualified to cope with the challenges that await
them in life as successfully as possible, which should be a priority task of educa-
tion. That is why the STEM approach in education and research is of public interest
to societies around the planet (Avdispahi¢ 2018).

In order for a country to become a developed nation, it is necessary for its ed-
ucation system to put emphasis on STEM and that STEM is integrated into the
curriculum at the earliest level of education (Washington STEM Study Group 2011;
according to Abdullah N. et al. 2014). Given the problem of declining number of
students who want to continue their education in the fields of science, mathematics
and engineering (Bakirc1 & Karisan 2018), it is necessary to change and upgrade
curricula constantly in order to arouse interest in STEM areas.

Mathematics and natural sciences (physics, biology and chemistry) can be con-
nected the most in the educational system. They are so closely related that it would
be best to use an interdisciplinary approach to teach them (Berlin & White 1994).
According to Bossé et al. (2010), mathematics and the natural sciences are linked
because they are taught in a similar way, and other natural sciences provide math-
ematics with the context and specific examples so that learning mathematics could
be easier and more interesting. On the other hand, mathematics serves as a useful
tool for a deeper understanding and analysis of phenomena in those other areas
(Basista & Mathews 2002; McBride & Silverman 1991).

Soylu (2016) considers that the early introduction of mathematics and natural
sciences in education is of great importance for children’s future academic success
as well as for the development of critical thinking. Research shows that the intro-
duction of mathematics in the earliest stages of education has a positive impact on
later achievements in mathematics (Duncan et al. 2007; Clementset et al. 2011).
Previous research has shown that the STEM approach also exerts a positive impact
on academic achievement in primary and secondary school students (Han et al.
2016; Judson 2014). McCaslin’s (2015; as cited in Siregar et al. 2019) experimental
study with fourth-graders showed a positive effect of the STEM approach on stu-
dent achievements in the following areas of mathematics: number and operations,
measurement, analysis, geometry and algebra. Research conducted by Cayci and
Tabaru (2019) with fourth graders showed that there is a statistically significant
difference in academic achievement between the control and experimental group
(STEM approach).

Regarding gender differences in achievements, previous research on mathemat-
ical achievements has shown that differences in achievements in mathematics in
boys and girls are declining (Halpern et al. 2007; Hedges & Nowell 1995; Hydeet
et al. 2008; Lindberg et al. 2010).

The development of STEM competencies has been a preoccupation of most
countries for years, while in Bosnia and Herzegovina (B&H), unfortunately, only
recently. In B&H, the PISA survey was conducted for the first time in 2018, and
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the TIMSS survey in 2007 and 2019. The results of the PISA survey showed that
the minimum level of functional literacy does not reach 58 percent of students in
mathematics, 54 in reading and 57 in science. In both TIMSS surveys (2007 and
2019), students from B&H accomplished achievements that are below the average
of the TIMSS scale.

The introduction of STEM education in B&H is at an early stage. The Agency
for Pre-Primary, Primary and Secondary Education (APOSO) began to develop
Common Core Curriculum defined on learning outcomes (CCC) in 2012. In this
process, APOSO has defined eight subjects of education, and one of them is the
subject of mathematics.

In 2015, APOSO published the CCC for mathematics. In it, mathematics is di-
vided in four areas: Sets, Numbers and operations; Algebra; Geometry and measure-
ments; Data and probability. Each area was divided into two or three components,
and for each component learning outcomes were defined. In the end, indicators
were defined for each learning outcome in accordance with the developmental age
of'a child: at the end of preschool education (age 5 — 6), at the end of the third grade
(age 8 —9), at the end of the sixth grade (age 11 — 12), at the end of the ninth grade
(age 14 — 15) and at the end of the secondary education (age 18 — 19).

For example, the area of algebra is divided into components:

Component 1: Algebraic expressions, functions, proportions, and applications.

Component 2: Equations, inequalities, and their representation.

Component 3: Elements of logic.

For Component 1, the learning outcomes are as follows:

1. Analyze laws, relationships, dependencies, connections, and functions in
mathematics and the real world.

2. Analyze and display mathematical situations and structures using algebra-
ic symbols and various notations (records), graphs and diagrams, and generalize
based on them.

3. Apply mathematical models to represent and interpret quantitative relation-
ships.

4. Analyze and formulate assumptions of change in different contexts.

For example, for learning outcome 2, the indicators at the end of the ninth grade
are:

2a. Display graphically direct and inverse proportionality as well as a linear
function.

2b. Apply powers with the whole exponent.

2c. Apply operations with polynomials.

For each of the six STEM subjects — Biology, Chemistry, Physics, Geogra-
phy, Mathematics, Technics and Information Technology, and for each devel-
opmental age of students, a Draft of Operational Teaching Curriculum (OTC)
for STEM competencies has been prepared. OTC for mathematics provides
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numerous links between mathematics and other STEM disciplines. The doc-
ument is divided into four parts according to the age of the students (Grades
1-3,4-6,7-9,and 10 — 13). Each of these four parts is further divided into
four areas of mathematics, which are then divided into components, then into
outcomes and indicators. Outcomes and indicators are related to the areas of
a knowledge-based economy in which they are applicable and to outcomes/
indicators from other STEM disciplines. The document also offers examples of
interdisciplinary STEM projects.

Given that the STEM approach increases motivation and interest in STEM sub-
jects, and considering that the introduction of STEM education in B&H is only in
its initial stage, this motivated us to conduct research described in this paper. There-
fore, the main goal of this study is to determine the impact of the STEM approach/
STEM activities on the achievements of ninth grade students in mathematics. The
following specific objectives ensue from the basic objective:

1. Examine the differences in mathematics achievement between the experi-
mental and control groups before and after intervention.

2. Examine differences in math achievements between boys and girls before and
after intervention.

Methods

Participants

The research was conducted in two phases, in which a quasi-experimental
design was used, with the experimental (E) and control group (C) and with pre-
test-posttest. A total of 73 ninth-grade students participated.

Table 1.Sample division according to group and gender

E C Total
Boys 15 18 33
Girls 21 19 40
Total 36 37 73

Prior to this research, students were taught in the traditional way and through
this research they were introduced to STEM for the first time. They studied STEM
subjects (natural sciences, mathematics, informatics, technical culture) separately
because very often the curricula are not harmonized.

Instruments

Before this research, students did an achievement test (Pre-test) which included
teaching material from the 8" grade, which is related to the teaching material done
during the research. A pre-test was carried out to determine if there was a statisti-
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cally significant difference between the groups. Based on the results of the pre-test,
two groups were formed: control and experimental.

After the completion of the first phase of the research, the students did an
achievement test (Post-test 1), which included the material done during the re-
search. During the second phase of the research, students did another achievement
test (Post-test 2) which included material processed in the second phase up to the
moment of testing (problems with one unknown and linear equations with two
unknowns). However, due to the interruption of classes caused by the coronavirus,
the students did not do a final test that was supposed to include systems of linear
equations with two unknowns.

For each of the tests (Pre-test, Post-test 1 and Post-test 2) the reliability was test-
ed using the Cronbach’s Alpha coefficient and the following values were obtained:
o = 0.74, & = 0.85and & = 0.80 respectively, which indicates that the tests
had good reliability. It is important to note that all achievement tests were classic tests
in terms of that they did not benefit the students of the experimental group by setting of
tasks or work methodology. Tasks from one test (Post-test 1) can be seen at: https:/drive.
google.com/file/d/1032TH8VRw-SXR7ZaHr51 EAPogboR 7wue/view?usp=sharing.

STEM intervention

The research took place in two phases. The first phase of the research included
teaching topics: Graphs of the function of direct and inverse proportionality and
Linear function which belong to Component 1 of the area Algebra. The second
phase included the teaching topic: Linear equations and inequalities with one un-
known — Problems with one unknown and Systems of linear equations with two
unknowns which belong to Component 2 of the area Algebra. The first phase of the
research was conducted in the first semester, and the second phase in the second
semester in the 2019/20 school year.

In the experimental group the teaching was conducted using the STEM ap-
proach, where certain STEM activities were carried out with the attempt to connect
the teaching contents in mathematics with the contents from other subjects and
examples from everyday life. Some of the examples that have been done with stu-
dents are listed below.

1. The students were introduced with the graph and the direction of homogeneous
linear function y = kx and the linear function y = kx + n, as well
as the meaning of the parameters k and 1, by using GeoGebra software.
Also, the graphical method of solving a system of linear equations with two
unknowns was explained to students by applying GeoGebra software.

2. A linear motion is described with the equation s = 1 - t, where for a constant
velocity we have a homogeneous linear function. This is an example of
connecting a homogeneous linear function with the subject Physics. On the
made path, the students marked the length of the road of 1m, 2m and 3m and
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measured the time (with stopwatches on mobile phones) that a car needed to
cross the length of the road of 1m, 2m and 3m. The results obtained were noted
in a prepared table on the basis of which they were supposed to conclude that
the car was moving at a constant speed. They obtained s = 0.5 - t. Thus,
we have a homogeneous linear function ¥ = kx, where k = 0.5, v is the
distance traveled, and x is the time.

3. In groups, similar to example 2, the students determined the mass and
volume of one, two, three and four of the same cubes, and based on the
obtained results, they should have come to the conclusion that the mass
increases with increasing volume. Thus, they should have concluded that the
function m = p - V which describes the dependence of mass on volume
is an example of the direct proportionality function in the case where the
density is constant (for more information, see the example of this lesson plan
in the following address: https://drive.google.com/file/d/1032TH8VRw-
SXR7ZaHr51EAPogboR 7wue/view?usp=sharing.

4. Aworksheet, on which the Celsius and Kelvin temperature scales were given,
was distributed to the students. Their task was to express K as a function of
°C, and to express °C as a function of K. Then, they had to convert the specific
values of temperature in °C into K and thus check the obtained equations.

5. Students were given the task to make a pattern of squares measuring 1x1 cm
cut from collage paper in two different colors. Previously, students had to
solve a textual problem by applying a system of linear equations with two
unknowns and, based on the solution of the system, to determine how many
total squares they can use and how many for each color.

6. By working in groups, students were given the task to solve a textual problem
using a system of linear equations with two unknowns. Based on the solution
of the system, they had to choose the number of long and short sticks and
make the tower as high as possible. This task was of a competitive character
as the team that built the tallest tower won.

7. The students made pencil holders from rolls of paper and straws. Since a
circle can be inscribed in a square/equilateral triangle, students make squares/
equilateral triangles out of straws, which are placed around a roll of paper.
Before that, they had to determine the dimension of the side of the square/
equilateral triangle.

The way in which the STEM approach is applied in classroom, and/or how the ex-
isting unit is integrated with OTC, is visible in the lesson plan available at the address
https://drive.google.com/file/d/1032TH8VRw-SXR7ZaHr51EAPogboR 7wue/
view?usp=sharing.

In the control group, teaching took place in the traditional way in which the
frontal form of work dominates, teaching without the use of technology, without
experiments/independent activities of students.
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Analysis of results

The data were analyzed using the SPSS 20.0 program.

The first specific goal of the research was to examine the differences in mathe-
matics achievements between the experimental and control groups before and after
the intervention. Whether the data were normally distributed in both populations (E
and C groups) was checked using the Shapiro-Wilk test (n < 50), skewness and
kurtosis, and z-score. The results are shown in Table 2.

Table 2. Descriptive statistics for math scores of the experimental and control
group before and after the intervention

Skewness Kurtosis p

Measure | Group | n M SD | Value| SE Z | Value | SE V4 Shapiro-
Wilk test

Pre-test E 36 | 7.60 | 597 | 0.49 | 0.39 | 1.25 | -0.55 |0.77| -0.72 0.055

C 37 | 674 | 541 | 096 | 0.39 | 249 | 0.05 [0.76| 0.06 0.001*

Post-test 1 E 36 | 15.06 | 9.38 | -0.15 | 0.39 [-0.39| -1.06 [0.77| -1.38 | 0.046*

C 37 |1 10.32 | 7.46 | 0.61 | 0.39 | 1.57 | -0.71 |0.76| -0.94 | 0.016*

Post-test 2 E 341 9.04 | 7.03 | 0.28 | 0.40 | 0.68 | -1.11 |0.79| -1.40 | 0.038*

C 34 | 532 {393 | 037 | 040 | 091 | -0.84 |0.79| -1.07 0.081

*p < 0.05

From the Table 2, it is evident that the Shapiro-Wilk test indicates a statisti-
cally significant deviation of distributions from normal ones in some populations
(p =< 0.05). However, by analysis of skewness and kurtosis, that is z-score, it
was concluded that the values are within acceptable limits (| z | <1.96) and data
have a normal distribution (Kim 2013; Mishra et al. 2019). Therefore, a t-test for
independent sample was used to examine the differences in the results of math
achievement tests between the experimental and control groups. The results are
given in Table 3.

Table 3. Differences between the math test scores of the experimental and con-
trol group before and after the intervention

Variable Group N M SD t p
Pre-test E 36 7.597 5.968 0.641 0.523
C 37 6.743 5.405
Post-test 1 E 36 15.056 9.382 2.388 0.020%*
C 37 10.324 7.462
Post-test 2 E 34 9.044 7.027 2.695 0.009*
C 34 5.324 3.927
*p < 0.05
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Table 3 demonstrates that there is no statistically significant difference in
achievement on the pre-intervention math test. After the intervention, the differ-
ence in achievement on the math test between the experimental and control groups
was statistically significant on both tests (Post-test 1 and Post-test 2), whereby the
students of the experimental group did both tests much better. These results suggest
that STEM activities had a positive effect on the achievement of the students in the
experimental group.

We examined differences in achievements on a math test between boys and girls
before and after the intervention, which was our second specific goal of the study.
We first checked whether the data were normally distributed in both populations
(girls and boys) using the Shapiro-Wilk test (nn =< 50), skewness and kurtosis, that
is z-score, and the results are shown in Table 4.

Table 4. Descriptive statistics for math test scores of the girls and boys group
before and after the intervention

Skewness Kurtosis D

Shapiro-
Measure |Group|Gender| n | M | SD |Value| SE Z |Value| SE | Z Wilk tost
E G [21]855]6.34|0.48|0.50| 0.96 |-0.65|0.97|-0.67| 0.288

Pre-test B 15| 6.20 | 520 | 0.20 [0.58| 0.34 |-1.38 [1.12|-1.23| 0.094
C G 19| 742 | 487 (0.39 [0.52| 0.75 |-1.07 |1.01[-1.05| 0.084

B 18] 6.03 | 5.97 | 1.52 |0.54|2.83**| 1.45 |1.04| 1.40 | 0.001*

E G [21]16.36]8.72 |-0.26]0.50| -0.52 | -0.70 |0.97 |-0.72| 0.430

Posi-test 1 B 1513.10(10.00|-0.03 |0.58 | -0.06 | -1.65|1.12|-1.47 0.051
C G 19(11.53]| 6.35 | 0.48 [0.52| 0.93 |-0.47 |1.01[-0.47| 0.442

B 181 9.06 | 8.48 | 0.94 [0.54| 1.75 |-0.49 |1.04]-0.48| 0.010*

E G |21]10.43]|6.96 | 0.28 [0.50| 0.56 |-1.12]0.97|-1.15] 0.272

Post-test 2 B 13| 6.81 | 6.81 | 0.33 |0.62| 0.53 |-1.64|1.19[-1.38| 0.023*
c G 16| 6.47 | 428 | 0.01 [0.56| 0.03 |-1.04 |1.09|-0.96 0.273

B 18] 4.31 | 3.39]0.55]0.54| 1.03 |-0.47 |1.04]-0.45| 0.109

«p < 0.05, **|Z| > 1.96

It ensues from the Table 4 that the Shapiro-Wilk test indicates a statistically
significant deviation of distributions from normal in some populations for some
measurements (p = 0.05). By analysis of skewness and kurtosis, that is z-score,
it was concluded that in one population the z-score is not within acceptable limits
(| z | = 1.96), and accordingly we conclude that the data do not have a normal
distribution. Therefore, the Mann Whitney-U test was used to examine the differ-
ences in math achievement scores between boys and girls as an alternative to the
t — test when the data did not have a normal distribution and when it concerned a
small sample (Leech & Onwuegbuzie 2002; Kitchen 2009). The results are given
in Table 5.
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Table 5. Differences between the math test scores of the girls and boys before
and after the intervention

Group | Gender | n | Mean Rank | Rank Sum z p

Pre-test E F 21 20.24 425.00 -1.173 | 0.266
M 15 16.07 241.00

C F 19 20.92 397.50 -1.112 | 0.107
M 18 16.97 305.50

Post-test 1 E F 21 19.45 408.50 -0.644 | 0.520
M 15 17.17 257.50

C F 19 21.61 410.50 -1.506 | 0.132
M 18 16.25 292.50

Post-test 2 E F 21 19.67 413.00 -1.616 | 0.106
M 13 14.00 182.00

C F 16 20.38 326.00 -1.594 | 0.111
M 18 14.94 269.00

As it can be seen from Table 5, the difference in achievements on the math test
with respect to gender before and after the intervention is not statistically signifi-
cant for either group: control and experimental. From the table it can also be seen
that the girls achieved better results in both groups (E and C), but the difference is
not statistically significant.

Discussion and conclusion

The main objective of this research was to investigate the effect of the STEM ap-
proach/activities on mathematics achievements in ninth grade students, in relation
to learning teaching topics: Graphs of direct and inverse proportionality functions,
Linear function, Linear equations and inequalities with one unknown — Problems
with one unknown and Systems of linear equations with two unknowns. Differences
in achievement between the experimental and control groups were examined be-
fore and after the intervention.

The results obtained before the intervention tell us that the difference in achieve-
ments on the mathematics test (Pre-test) between the experimental and control
groups is not statistically significant. After the Pre-test, students were assigned to a
control and experimental group, so there was no statistically significant difference
between the two groups on the pre-test. At the end of the first phase of the research,
we reexamined the differences in achievement on the test in mathematics (Post-test
1) between the experimental and control groups and the difference between the
groups was statistically significant: p = 0.020. In addition, the results obtained
after the second phase of the research (Post-test 2) indicate that the difference in
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achievements between the experimental and control groups is statistically signif-
icant in favor of the experimental group (p = 0.009). Thus, in both tests the
students of the experimental group achieved significantly better results. The results
showed that the use of STEM approach/STEM activities in mathematics teaching
is more effective in improving student achievement in mathematics compared to
traditional teaching methods. The obtained results are in agreement with the results
of previous research which showed that STEM activities have a positive effect on
increasing student achievement (Cayci & Tabaru 2019; Olivarez 2012; Tank 2014;
Yildirim & Altun 2015).

In this research, the teaching materials used in the experimental group have an
important effect on the achievements of students in mathematics and significantly
enhance the practical abilities of students from the experimental group. Such materi-
als allow students to try different solutions, research and build their own knowledge.
During the research, GeoGebra software was used, which offers a number of advan-
tages: it encourages students’ intellectual curiosity, creativity and the ability to think
logically. Some previous research has shown that GeoGebra has a positive impact
on student achievement in geometry, algebra, and computation (Botana et al. 2015;
Liburd & Jen 2021; Zengin et al. 2012). The results of numerous studies have shown
that computer-assisted teaching is more effective in improving student achievement
in mathematics compared to traditional teaching methods. Birgin et al. (2015),
in a study aimed at determining the impact of computer-assisted teaching on
achievement and attitudes toward mathematics in seventh-grade students, showed
that there is a significant difference in mathematics achievement between the ex-
perimental and control groups. Isiksal and Askar (2005) investigated the effect of
computer-assisted teaching, which consisted of the use of Excel and a comput-
er program for dynamic geometry (Autograph), and compared it with traditional
teaching. The topic was “Coordinates of a point in a plane, symmetry and a graph
of a linear function”. The results of the research showed that the mathematical
achievements of the group taught with the help of the computer program for dy-
namic geometry were significantly better than the achievements of the group that
was taught in the traditional way and with the Excel computer program. A study
by Kurt and Benzer (2020), in which 6™ grade students participated, also showed a
positive effect of the STEM approach on increasing student achievement in math-
ematics.

One of the goals of this study was to examine the achievements in mathemat-
ics in boys and girls before the intervention and to examine the achievements in
mathematics in boys and girls after the intervention. Based on the results shown in
Table 5, it is seen that the difference in achievement in mathematics in boys and
girls before and after the intervention is not statistically significant for either group:
experimental and control. However, it is important to mention that in all three tests
the girls achieved better results.

268



Effects of Short-Term STEM Intervention...

Research by Yaratan and Kasapoglu (2012) showed that girls have more pos-
itive attitudes towards mathematics and higher mathematical achievements than
boys. Possible reasons for better results in achievements are more positive atti-
tudes of girls towards mathematics. Developing students’ positive attitudes toward
mathematics increases achievement, while students’ negative attitudes and poor
motivation reduce academic achievement. Students’ involvement in mathematical
activities depends on their attitudes towards mathematics. The obtained results are
in line with the conclusions derived from previous research that STEM intervention
has an equal effect on the attitudes, and thus on the achievements, of students of
different genders (Bararovi¢ et al. 2018, Rosenzweig & Wigfield 2016).

Research by Ajai and Imoko (2015) in which quasi-experimental design was ap-
plied also showed that teaching algebra through activities involving problem-solv-
ing learning (PBL activities) did not lead to a statistically significant difference
in achievement between boys and girls. Some previous research has shown that
girls are just as successful as boys, and sometimes even more successful, in most
of school subjects — including mathematics and other natural sciences (Burusi¢
et al. 2012; Duckworth & Seligman 2006; Hydeet al. 2008; Lindberg et al. 2010;
Mullis et al. 2016; OECD 2016; Stoet & Geary 2013; Voyer & Voyer 2014; as cited
in Blazev et al. 2017).

The results of the international PISA survey (OECD 2016, 2019) demonstrate
that in most countries there are no gender differences in achievements in the natu-
ral sciences and mathematics. There exist gender differences in achievements in a
smaller number of countries, more precisely in some countries in favor of boys and
in some in favor of girls. However, these gender differences are generally small.
In general, there is no evidence that boys outperform girls in achievement in the
STEM field. In the OECD countries in the 2018 PISA survey, boys’ scores in math
are on average five points higher than girls’ scores. There is also a difference in
B&H, but it is not statistically significant because it is slightly more than two points
in favor of boys. In mathematics, the biggest difference in achievements by gender
is among Austrian students, specifically 13 points in favor of boys (APOSO 2019).

This research showed that the use of STEM approach/STEM activities in math-
ematics teaching led to a significant difference in the development of mathematics
achievements in ninth grade students in the processing of certain topics in the field of
Algebra. This research has shown that teaching in which the STEM approach is ap-
plied contributes to better student achievements in mathematics. Therefore, it would
be useful to examine the effect of the STEM approach in mathematics teaching for
various topics from different areas of mathematics and for different grades. The ob-
tained results show that the intervention had an equal effect on students of different
gender because in the tests done after the intervention, the difference in achievements
between girls and boys was not statistically significant. The girls achieved better re-
sults on all three achievement tests (but not statistically significantly better).
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The STEM approach develops a positive attitude of students towards mathe-
matics, and by developing a positive attitude success also increases (Yaratan &
Kasapoglu 2012). This research was limited because of COVID-19, but also be-
cause the STEM approach to teaching has recently been introduced in B&H. There
will be shorter projects within the traditional teaching, but not everything will
change. Therefore, our goal was to see if such short interventions have an impact
on student achievement in mathematics. This research was conducted with 73 ninth
grade students. New research can be conducted with a larger sample, and in dif-
ferent grades, and may include some other teaching topics or areas of mathematics
such as Geometry and measurement.

Regardless of the above mentioned limitations, the results of this study show
that short-term (two-weeks - first phase) implementation of teaching by using the
STEM approach has led to a significant difference in student achievements in math-
ematics (Post-test 1) compared to traditional teaching methods. Thus, we can rec-
ommend the introduction of STEM in schools. We hope that research will serve as
a motivation for all teachers to use the STEM approach in mathematics teaching at
least occasionally (when dealing with some specific teaching topics) — and adopt
STEM curriculum.

NOTES
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