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ABSTRACT

This study investigated the Attitude of University Mathematics
lecturers towards integrating GeoGebra Software in the teaching and
learning of Coordinates Geometry. Four objectives were set, four
research questions were asked and four null hypotheses were
formulated to guide the study. Six-four (64) University Mathematics
Lecturers, 36 males and 28 females were sampled to be the subjects
of the study. Survey research design was adopted for the study and
Lecturers Attitude Towards GeoGebra Questionnaires was adapted
from Likert scale and served as an instrument of the study. The
reliability coefficient of the instrument has been established to be 0.89
through test and retest. The researchers conducted a one-hour
workshop on the basics of GeoGebra. Immediately, after the workshop
the lecturers were served with the questionnaires and the data was
generated. Descriptive Statistics of Mean and Standard Deviation to
answer research question and inferential Statistics of independent
sample t-test was used to test the hypotheses using SPSS version
26.0. The data were analysed using SPSS version 26. The findings
include: Universities Mathematics Lecturers are aware of GeoGebra
software, they also have a positive attitude towards the software and
most importantly they use the software in the teaching of Coordinates
Geometry and Mathematics in general. Some of the recommendations
given include: Universities Mathematics lecturers should update their
knowledge on GeoGebra software and other software for the teaching
and learning of mathematics through research and attending
workshops and seminars. More so, the National University
Commission should introduce more courses into the B.Sc. Ed
mathematics programme on the application of computers to
mathematics Concepts.
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INTRODUCTION

The world is witnessing an increase in
technological development in all aspects of life
daily. Some of these developments include
Artificial Intelligence  (Al), Robotics, space
science, drones, 3D painting, 10T, smart
technologies and many more. Since these
technologies are reshaping the world according to
Musa et al. (2022), Mathematics lecturers should

embrace them to enhance teaching and learning
of mathematics and also to visualize concepts.
Technologies such as online teaching, data
science, and interactive whiteboard computer
software should be integrated into the classrooms.
This will make teaching and learning relevant to
the needs of the society. The lecturers have been
identified as the main determinant of integrating
technology into mathematics classrooms ( Agyie
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& Beining, 2015; Simanjutak & Sipayung, 2017;
UNESCO, 2022). More so, the National Policy on
Information and Communication Technology
(2019) stated that:

1. Lecturers and trainers should use
technology to support all learning across the
curriculum functioning as coaches, mentors,
advocates and managers of information.

2. All lecturers and trainers should acquire the
knowledge and skills to integrate technology
into challenging and interdisciplinary
curricula and address specific needs
developmental levels and learning styles.

Computer software in the form of
Dynamic Geometric Systems (DGS) and
Computer Algebra Systems (CAS) is some of the
means of infusing into mathematics classrooms.
Computer software wares according to Tiwari et
al. (2021) are said to be better than the traditional
method because they enable lecturers to give
attention to specific mathematics courses, bring
about dynamic movement, increase knowledge,
develop skills, use sound and graphics to enhance
teaching and learning by contributing to problem-
solving. Some of these softwares are Geometer
Sketchpad, Maple, Grapes, geometry pad and
GeoGebra to mention a few.

In the realm of academia, the
relationship between attitude of university
mathematics lecturers and the use of technology
achievement in teaching Coordinate geometry has
long been acknowledged, prompting numerous
university mathematics lecturers to advocate for
the incorporation of a solid mathematical
foundation within mathematics science education
(Karmila et al., 2024, Karaduman & Eti, 2023,
Yuan et al, 2022). This emphasis on
mathematical underpinnings is readily apparent
within our collaborative department, where we
diligently strive to infuse mathematical concepts
throughout our mathematics science curriculum
(Tan & Lee, 2022, Cumhur et al., 2021).

Currently, there is a growing recognition
of the importance of integrating various
technology software strategy in teaching STEM
disciplines, such as mathematics and science

education, into the field of education. The
conventional approach of teaching has
demonstrated limited effectiveness in adequately
preparing students for their future endeavors in
STME. the intricate complexities of the
contemporary world (Zulirfan et al., 2023, Liburd &
Jen, 2021, Succar et al., 2022) have led
researchers to discover that students who choose
STEM majors may encounter varying experiences
in online science courses, contingent upon their
level of mathematical proficiency of the university
Mathematics lecturers (Muhammad et al., 2021,
Kennedy & Smolinsky, 2016, Nufiez et al., 2022,
Busch et al., 2023).

The pertinence and timeliness of
integrating GeoGebra Software Strategy into the
instruction of mathematics and science education
in STEM education are influenced by the
transformations taking place in the university
education  system and the  growing
acknowledgment of the global significance of
STME education (Altun & APAYDIN, 2022,
Pekbay, 2023, Akpinar & Yalcin, 2021, Wahono et
al., 2022). STME education, an acronym for
science, technology, and mathematics Education,
places great emphasis on the integration of these
disciplines in order to furnish students with a
comprehensive and comprehension of real-world
problem-solving (Karaduman; & Eti, 2023, Bevz &
Dmytriienko, 2020, Yuan et al., 2022). By
embracing GeoGebra Software strategy in our
university, education have the potential to enable
students to perceive the interconnections between
mathematics and other science education, as well
as their practical applications (Altun & Apaydin,
2022, Akpinar & Yalgin, 2021, Wahono et al.,
2022).

GeoGebra  (from  Geometry and
Algebra) was developed in 2001 by Michael
Hohenwarter. It combines the functions of DGS
and CAS. It provides multiple representations. It
offers Algebra, Geometry and spreadsheets all in
one. The software is so versatile that is being used
worldwide and translated into more than 45
languages. Fletcher (2019) reported that the use
of GeoGebra aided learners successfully in
discovering the properties of straight-line graphs
with the majority of the learners understanding
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both concepts. Saidu (2019) established that
GeoGebra  software  improves  students'
performance in coordinate geometry at the NCE
level.

Azucena et al. (2022) established that
GeoGebra effectively and efficiently increases
students' confidence in Algebra, enhances their
learning and remediate students' least mastered
skills and concepts. Owusu et al. (2023) found that
GeoGebra allows University students to learn,
understand and work with polar coordinates easier
and faster; more interestingly, GeoGebra is
gender-friendly software. Many students have
reported that GeoGebra is effective in enhancing
students' performance in Algebra, calculus,
probability, coordinate geometry and many more.
Coordinate Geometry is a branch of mathematics
which enables one to solve geometrical questions
algebraically. In  other words, coordinate
Geometry is a system which uses numbers
(coordinates) to uniquely determine the position of
a point in space.

Coordinate geometry allows us to
understand objects and points with algebraic
expressions that wouldn't been understood
otherwise; it is part of the mathematics curriculum
in Nigerian secondary schools also it is also a
course in the University for Mathematics and
Science students. Some of the areas of the
application of coordinate geometry include: It is
used to locate the position of aircraft within the
space and also its proximity. The knowledge of
coordinate Geometry also aids in the study of
motion, centripetal force and how elections move
on the magnetic field. In addition to these, it is also
applied in cars and other devices with GPS
systems that plot routes. More importantly, the
knowledge of coordinate Geometry facilitates in
the study of other subjects such as calculus, and
graph theory.

Despite the importance of coordinate
Geometry, students perform poorly in the course
and other mathematics courses at university
levels. Mathematics is becoming more unpopular
as very few students apply to read the course, and
yet many leave the department without completing
the course. One of the reasons advanced by
researchers is that teachers are teaching in the

era of ICT, the way they were taught. That is the
chalk and talk method which makes students
passive listeners. Since teachers are the key to
implementing technology into the classroom, this
study was conducted to find out the attitude of
University ~Mathematics  lecturers  towards
integrating GeoGebra software into the teaching
and learning of coordinate Geometry. Attitude
refers to liking or disliking something.

Attitude can be positive or negative if
lecturers have a positive attitude towards
GeoGebra, they will likely use it to teach their
students. The students who are teacher trainees
are likely going to use it when they become
teachers. The course MTH 125- Application of
Mathematics to Computer does not give room for
teaching students (prospective teachers), how to
use computer software in the teaching and
learning of Mathematics. There is a need for more
courses at the University level which will teach the
students how to use computer software in
teaching Mathematics.

STATEMENT OF THE PROBLEM

In the region of North Central, Nigeria,
there is an urgent need to improve attitude of
university mathematics  lecturers  towards
GeoGebra Software usage in quality of STM
Education, specifically in the areas of Coordinate
Geometry and other science education courses.
However, the conventional lecture method of
instructing these disciplines frequently falls short
in preparing university students at the higher level
for the demands of the contemporary labor force,
which increasingly relies on technology
proficiencies. The objective of this investigation is
to tackle the attitude of university mathematics
lecturers towards GeoGebra software for teaching
mathematics and other science education in the
realm of STM Education among University
students at North Central Universities, Nigeria.

Objectives of the study
The objectives of this study include the
following:
1. To assess the overall attitude (positive,
neutral, negative) of Mathematics
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lecturers  toward GeoGebra  for
coordinate geometry.

2. To identify factors (e.g., ftraining,
access, perceived usefulness,
institutional  support) that influence
those attitudes.

3. To examine how lecturers’ attitudes
relate to their actual integration of
GeoGebra in classroom practice.

4.  To compare attitudes across selected
universities in North-Central Nigeria to
see if regional or institutional differences
exist.

Research Questions
The study is guided by these questions:

1. What is the prevailing attitude of
Mathematics lecturers toward using
GeoGebra in teaching coordinate
geometry?

2. Which personal and contextual factors
significantly predict university lecturers’
attitudes toward GeoGebra?

3. To what extent does a university
lecturer's attitude correlate with the
frequency and quality of GeoGebra
usage in their courses?

4. Are there significant differences in
attitudes among university lecturers
from  different  universities  in
North-Central Nigeria?

Null Hypotheses

The following hypotheses  were
formulated and tested at a = 0.05 level of
significance

1. Lecturers’ attitudes toward GeoGebra
are neutral (neither positive nor
negatives)

2. There is no significant relationship
between lecturers training in GeoGebra
and their attitude scores

3. Attitude scores do not predict the
frequency of GeoGebra Integration in
coordinate geometry lectures

4. Attitude do not differ across the three
selected universities in North Central,
Nigeria

METHODOLOGY

The Research Design adopted for the
study are survey and  Mixed-methods
(quantitative + qualitative) to capture both the
breadth of attitudes (survey) and the depth of
underlying reasons (interviews).
Descriptive-correlational  design ~ for  the
quantitative phase; exploratory case-study design
for the qualitative phase. Study Area & Population-
Region: North-Central Nigeria (states: Benue,
Plateau, Nasarawa, Kogi, Kwara, and the Federal
Capital Territory). The target population are
Full-time  University ~mathematics lecturers
(assistant lecturers to professors) who teach
coordinate geometry in public universities located
in the region. Estimated population size: =250
lecturers (based on university websites and
departmental lists).

The instrument used for the study are
Questionnaire  (self-administered, online via
Google Forms or Qualtrics) with Section A:
Demographic data (gender, rank, years of
teaching, university, prior training in GeoGebra).
Section B: Attitude scale adapted from the
Technology Acceptance Model (TAM) and
GeoGebra Attitude Questionnaire (Hohenwarter
etal., 2010). There are 20 items, 5-point Likert
scale (1=Strongly Disagree, 2 = Disagree, 3 =
Undecided, 2 = Agree and 5 = Strongly Agree).
Sub-scales:  Perceived  Usefulness  (PU),
Perceived Ease of Use (PEU), Attitude Toward
Use (ATU), Intention to Use (IU). Section C:
Self-reported frequency of GeoGebra integration
(never, rarely, sometimes, often, always) and
barriers faced.

Validity & Reliability the Content validity:
Questionnaire reviewed by three mathematics
education experts and piloted with 30 lecturers
(not part of the main sample). Construct validity:
Confirmatory factor analysis (CFA) to verify the
TAM structure. Reliability: Cronbach’s a computed
for each sub-scale; target a=0.80. Interview
trustworthiness:  Member  checking, audio
recording, verbatim transcription, and
triangulation with survey data.

The data Collected were analyzed using
descriptive statistics of mean and standard
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deviation and independent sample t-test analysis
to test the null hypotheses.

RESULTS

Research Question One:

What is the prevailing attitude of Mathematics
lecturers toward using GeoGebra in teaching
coordinate geometry?

Table 1: Mean and Standard Deviation on the Prevailing Attitude of Mathematics lecturers Toward using

GeoGebra in Teaching Coordinate Geometry

SIN  STATEMENTS

SA A

St.D RMARKS

1 Teaching coordinate geometry with 34
GeoGebra makes the topic more
interesting for students

2 GeoGebra helps me
coordinate  geometry
more clearly than
methods

3 Using GeoGebra for coordinate 26
geometry is time-consuming and
disrupts my lesson flow.

4 | feel confident using GeoGebra to 30
demonstrate coordinate geometry
problems in class

5 | would recommend the use of 30
GeoGebra to other Mathematics
lecturers for teaching coordinate
geometry
Total
Average Mean and Standard
Deviation

explain 33
concepts
traditional

20

25

32

30

28

U D SD M
0

5 5 414 122  Agreed

4.36 118  Agreed

419 120  Agreed

4.41 1.18  Agreed

4.22 125  Agreed

6.03
1.21

21.32

4.26 Agreed

Benchmark = 3.00

Table 1. show that the mean and
standard deviation of responses on the prevailing
attitude of University Mathematics lecturers
toward using GeoGebra in teaching coordinate
geometry. The average mean value of items 1, 2,
3, 4, and 5 is given as 4.26 with Std. Div of 1.21
and is above the cut-off point of 3.00, indicating

there is high prevailing attitude of lecturers toward
using GeoGebra software in teaching coordinate
geometry in North central Zone, Nigeria

Research Question Two:

Which  personal and contextual factors
significantly predict university lecturers’ attitudes
toward GeoGebra

Table 2. Mean and Standard Deviation of Responses on Personal and Contextual Factors Significantly
Predict University Lecturers’ Attitudes Toward GeoGebra Software

SIN  STATEMENTS SA A U D SD M St.D RMARKS
6 | have sufficient ICT skills touse 28 26 2 2 2 4.00 0.90  Agreed
GeoGebra effectively in  my
teaching.
7 | believe GeoGebra improves 34 26 0 4 0 4.41 0.97  Agreed

students’  understanding  of
mathematical concepts more than
traditional methods
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SIN  STATEMENTS SA A U D SOD M St.D RMARKS
8 My department/university provides 23 34 3 3 1 417 0.92  Agreed
adequate training and technical
support for using GeoGebra
9 | have reliable access to 31 21 0 10 2 4.07 110  Agreed
computers, internet, and software
needed to use GeoGebra in my
classes
10 My current workload allows me 35 23 2 3 1 4,38 122 Agreed
enough time to prepare and
integrate  GeoGebra into my
lessons.
Total 21.03 5.1
Cluster Average of Mean and 4.21 1.02  Agreed

Standard Deviation

Benchmark = 3.00

Table 2. revealed the mean and
standard deviation of responses on the personal
and contextual factors significantly predict
university lecturers’ attitudes toward GeoGebra.
The average mean value of items 6, 7, 8, 9and 10
is given as 4.21 with Std. Div of 1.02 and is above
the cut-off point of 3.00, indicating there is high

personal and contextual factors significantly
predict university lecturers’ attitudes toward
GeoGebra in North Central Zone, Nigeria

Research Question Three:

To what extent does a university lecturer’s attitude
correlate with the frequency and quality of
GeoGebra usage in their courses?

Table 3. Mean and Standard Deviation of Responses on University Lecturer's Attitude Correlate with the
Frequency and Quality of GeoGebra usage in their courses

SIN  STATEMENTS SA

A

SD M St.D RMARKS

11 My positive attitude toward 34
GeoGebra makes me use it
regularly in  my coordinate
geometry lessons

12 | avoid using GeoGebra 30
frequently because | am not
comfortable with the software

13 When | have a positive attitude 25
toward GeoGebra, | take time to
design interactive and effective
activities with it

14 My attitude toward GeoGebra 36
influences how well l integrate it to
explain complex concepts in
coordinate geometry

15  The more positive my attitude 30
toward GeoGebra, the higher the
frequency and quality of its use in
my teaching.

25

28

26

23

21

u b
2 2 2 4.41

110  Agreed

4.28 1.00  Agreed

4.03 0.97  Agreed

4.41 121 Agreed

3.98 0.88  Agreed

Total

2111 5.16
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SIN STATEMENTS SAA A U D SO M St.D RMARKS
Cluster average of Mean and 4.22 1.03  Agreed
Standard Deviation

Benchmark = 3.00

correlate with the frequency and quality of

Table 3 shows the mean and standard GeoGebra usage in their courses in North Central
deviation of responses on extent does a university Zone, Nigeria
lecturer’s attitude correlate with the frequency and
quality of GeoGebra usage in their courses. The Research Question Four:
average mean value of items 11, 12, 13, 14 and Are there significant differences in attitudes
15 is given as 4.22 with Std. Div of 1.03 and is among university lecturers from different
above the cut-off point of 3.00, indicating there is universities in North-Central Nigeria?

positive extent does a university lecturer’s attitude

Table 4: Mean and Standard Deviation of Responses on Significant Differences in Attitudes among University
Lecturers from Different Universities in North-Central Nigeria
SIN STATEMENTS SA A U D SD M St.D RMARKS
16 Using GeoGebra makes teaching 36 23 0 5 0 4.41 1.21 Agreed
coordinate ~ geometry more
effective than using chalk and
board alone.
17 | feel confident recommending 30 21 4 0 9 398 088  Agreed
GeoGebra to colleagues for
teaching coordinate geometry.
18  GeoGebra helps students 34 26 0 4 0 4.41 0.97  Agreed
understand abstract coordinate
geometry concepts better.
19  Integrating GeoGebra into my 23 34 3 3 1 417 092  Agreed
lessons increases my workload
without improving student learning
20 | amwilling to spend time learning 30 28 0 2 4 4.22 125  Agreed
and using GeoGebra for my
coordinate geometry classes.
Total 2119 5.23
Cluster average of Mean and 424 1.05  Agreed
Standard Deviation
Benchmark = 3.00

positive significant differences in attitudes among

Table 4. shows the mean and standard university lecturers from different universities in
deviation of responses on significant differences North-Central Nigeria.
in attitudes among university lecturers from
different universities in North-Central Nigeria. The Hypothesis One:
average mean value of items 16, 17, 18, 19 and Lecturers’ attitudes toward GeoGebra are neutral
20 is given as 4.24 with Std. Div of 1.05 and is (neither positive nor negatives)

above the cut-off point of 3.00, indicating there is
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Table 5: Result of t-test Analysis on the mean responses of Lecturers’ Attitudes Toward GeoGebra

Groups N Mean St.Dev. df t P Decision
Positive 50 62.61 9.055

62 34.859 0.000 Significant
Negatives 14 42.72 5.65

Table 5 showed that, P — value is 0.000
which is less than the alpha value of 0.05 level of
significance at df of 62. Since the p- value is less
than the alpha value, it means that, there is
significant positive Lecturers’ attitudes toward
GeoGebra software in Norh Central Zone, Nigeria.
Therefore, the null hypothesis one is rejected

indicating that most of the university lecturer have
high positive attitude toward GeoGebra.

Hypothesis Two:

There is no significant relationship between
lecturers training in GeoGebra and their attitude
scores

Table 6 t-test Analysis on the Relationship between Lecturers Training in GeoGebra and their attitude scores

in North Central Zone, Nigeria

Responses N Mean St. Div. df t P
Agreed 50 65.23 1.74

62 21.995 0.001
Disagreed 14 24.89 1.82

Table 6 showed that, P — value is 0.001
which is less than the alpha value of 0.05 level of
significance at df of 62. Since the p- value is less
than the alpha value, it means that, there is
significant positive relationship between lecturers
training in GeoGebra and their attitude scores in

Norh Central Zone, Nigeria. Therefore, the null
hypothesis two is rejected.

Hypothesis Three:

Attitude scores do not predict the frequency of
GeoGebra Integration in coordinate geometry
lectures

Table 7: t-test Analysis on the Attitude Scores on the prediction of the frequency of GeoGebra Integration in

coordinate geometry lectures

Responses N Mean St. Div. df t P
Agreed 50 7243 3.21

62 11.123 0.000
Disagreed 14 32.88 212

Table 7 indicates that, P - value is 0.000
which is less than the alpha value of 0.05 level of
significance at df of 62. Since the p- value is less
than the alpha value, it means that, there is
significant positive Attitude scores do predict the
frequency of GeoGebra Integration in coordinate

geometry lectures in Norh Central Zone, Nigeria.
Therefore, the null hypothesis three is rejected.

Hypothesis Four:
Attitude do not differ across the three selected
universities in North Central, Nigeria

Table 8: Result of t-test Analysis on Attitude across the three Selected Universities in North Central, Nigeria
Groups N Mean  St.Dev. df t p Decision
Agreed 50 51.02 8.34

62 24475 0.000 Significant
Disagreed 14 32.72 6.15
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Table 8 shows that, P — value is 0.000
which is less than the alpha value of 0.05 level of
significance at df of 62. Since the p- value is less
than the alpha value, it means that, there is
significant positive Attitude across the three
selected universities in North Central, Nigeria in
Norh Central Zone, Nigeria on the use of
GeoGebra in teaching coordinate geometry.
Therefore, the null hypothesis four is rejected.

DISCUSSION OF FINDINGS

The finding based on hypothesis one
revealed there is a significant positive university
mathematics ~ Lecturers’  attitudes  toward
GeoGebra software in Norh Central Zone, Nigeria.
Therefore, the null hypothesis one is rejected
indicating that most of the university lecturer have
high positive attitude toward GeoGebra in North
Central Zone, Nigeria. The finding is in agreement
with Altun & Apaydin, 2022, Botur & Bali, (2020),
and Ogunlade (2021) who jointly revealed that
there is a significant positive Lecturers’ attitudes
toward GeoGebra. But this finding is in
disagreement with finding of Menasah and
Boateng (2019) who believe that some university
lecturers have negative attitude toward the use of
GeoGebra in teaching coordinate geometry.

The finding of hypothesis two revealed
that, there is a significant positive relationship
between lecturers training in GeoGebra and their
attitude scores in Norh Central Zone, Nigeria. This
finding is in agreement with the finding of FGN
(2019), and Adeyinka (2022), that jointly believed
that there is significant relationship between
lecturers training in GeoGebra and their attitude
scores in Norh Central Zone, Nigeria. this
indicated that, lecturers who received training on
the usage GeoGebra always have positive attitude
toward the use of GeoGebra in teaching and
learning coordinate geometry. The finding from
hypothesis three and four shows that, there is a
significant Attitude scores do predict the frequency
of GeoGebra.

Integration in coordinate geometry
lectures and Attitude across the three selected
universities in North Central, Nigeria. These
findings are in agreement with the findings of
Fletcher and Musdav (2019), Saidu, (2019) and

also that of Onwusu et al. (2023), Umar (2025)
who reported that GeoGebra is not only used for
teaching learning mathematics but it also helps in
improving student performance and attitude
towards mathematics.

CONCLUSION

The study established that the
mathematics lecturers in universities in the zone
are aware of GeoGebra software as a software
that can enhance the teaching and learning of
mathematics. The lecturers also have a positive
attitude towards integrating the software into their
teaching. Most importantly, a significant number of
lecturers indicated that they use GeoGebra
software as a pedagogical strategy in the teaching
of Coordinate Geometry. However, the study did
not find out how often and the depth of usage of
the software in the classroom. Apart from this one
important thing to note is the slow nature of
accepting innovation in the education sector in
Nigeria and other African countries. As GeoGebra
more than 25 years old and university lecturers
are yet to fully utilize it for the benefit of their
students.

RECOMMENDATIONS

1. Mathematics Lecturers in the Universities
should learn more about GeoGebra and
other wares that can enhance the teaching
of the subject

2. Mathematics Departments in Universities
should organize seminars and workshops
for their lecturers on GeoGebra and other
relevant software so that they can update
the knowledge of their lecturer

3. The National University Commission should
introduce more courses on the application of
computers to mathematics concepts.
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