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The motive of the study was to find factors that influence the
teaching and learning of logarithms at the senior High schools in the
Kwahu East Municipality. The study employed a descriptive survey
where a questionnaire was administered to Eighty-Six (86) teachers.
The sample was selected using the Census method. After the SPSS
software was used to analyse the data, the descriptive analysis
revealed that most teachers positively perceive logarithms. Factors
influencing Senior High School mathematics teachers' teaching of
logarithm were identified. Teachers believe that suitable teaching
methods can influence students' perceptions. Strategies to encourage
positive perceptions should be promoted among teachers, and
recommendations include developing innovative methods for
teaching logarithms in Senior High School mathematics.
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1. INTRODUCTION

One area of algebra known for its potent reasoning skills and wide range of
practical applications is logarithm [1]. Many areas of human activity, including
engineering, banking, health, and many more, use logarithms [2]. Logarithm is an essential
component of mathematics education, according to several studies. It is practically
impossible to overstate the significance of mathematics in all facets of life. The
development of human thought is greatly aided by studying mathematics. An individual
with a mathematical understanding can reason critically and analytically. We use our
mathematical skills to solve issues creatively in our daily routines and activities [3].
Mathematics is widely used daily and applied to several fields and new technologies.
Without the study of science, technology, and mathematics, no country can readily
develop. The precise sciences regulate a large number of everyday events.
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Multiplication is a mathematical concept related to logarithms. A logarithm is the
exponent of a given number (the base) being raised to get a different number. How many
of these numbers (x) do we multiply to reach a specific number (y)? is an answer provided
by the logarithm (7-9,9). How many 2s, for example, multiply to get 8? Since 2x2x2=8,
then 3 is the base-2 logarithm of 8. In layman's words, a number's logarithm is the amount
that must be increased from a set number (the base) to get the desired value. For example,
what does the logarithm of 100 base 10 indicate regarding how many 10s multiplied to
equal 100? Naturally, two of the tens will equal one hundred. Thus, we say that log100
the logarithm of 1000 will be log_10 1000 = 3, or 10 x 10 x 10.

One of the many uses for algebra is logarithm, which helps learn mathematics and
has applications in architecture, engineering, and medicine. Logarithms can be utilised for
forecasting, comparing, measuring, explaining, displaying, and understanding purposes.
For instance, in economics, money growth at a certain interest rate may be calculated using
the logarithm 4. In the medical field, logarithms are used by nurses and physicians to
represent, on a graphical scale, the strength of the sounds that we perceive. In obstetrics,
medical professionals utilise logarithms to ascertain the onset of pregnancy and forecast
the fetus's growth 5. Wardle & Aaron [4] are a few graphing and measuring uses for
logarithms. In order to measure various items that span a wide range of sizes on the same
scale, he proposed using the logarithm scale to calibrate the graph's axis. He used the
following examples to bolster his claim that various measurements should be compared on
the same scale:

(@) How long it takes to go home,

(b) The amount of time needed to go across the whole nation by car,
(c) How long does it take for the earth to orbit the sun, and

(d) The time light travels from the sun to another galaxy.

Scientists and engineers use logarithms to solve complicated issues. Zhu et al. [5]
used logarithms in their engineering career to create a vibration isolation system to gauge a
space shuttle's acceleration and a customised nozzle to gauge how much rain an aircraft
receives. The Richter scale was created to utilise a logarithm to determine the magnitude of
an earthquake and the maximum sound pressure that human hearing can withstand [6].
Logarithms examine dynamics like compound interest, population expansion, and
radioactive decay.

Statement of the Problem
Mathematics teachers and other education stakeholders in Ghana have expressed

worry about the low maths achievement among students. Test results have continuously
shown that there are issues with pupils' learning processes, and these issues have remained
over time. For example, the mathematics performance of pupils in KEA is not promising.
Even though the government has implemented several initiatives to enhance STEM
education, the outcomes do not adequately account for stakeholder investment. The
teachers' methods of instruction have been partially attributed to the kids' subpar arithmetic
results. The subjects WAEC and other organisations have classified as challenging are
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logarithms. The introduction of the logarithm is postponed until the second year of
secondary education (Form 2) [7]. A portion of the delay can be attributed to how
challenging the traditional logarithm teaching method is. One contributing component is
the amount of relevant prior knowledge (RPK) needed to understand the idea. Studies by
Ansah [3] attested to the challenges associated with teaching logarithms in classrooms.
Poor performance in mathematics, particularly in responding to questions involving
logarithms, is confirmed by the examination report of the West Africa Examination
Council (WAEC), which is in charge of overseeing external examinations in the West
Africa sub-region, which includes Ghana. Nonetheless, there is a paucity of research on
teaching and learning algebra in Ghana, particularly regarding the variables influencing
algebra instruction. Therefore, this study aimed to determine the variables influencing SHS
math instructors' logarithm teaching and learning in KED.

Theoretical Framework
In learning, constructivism falls within the general category of cognitive science.

Constructivism is the theory that students create knowledge independently [8], [9]. As they
learn, each student creates meaning on an individual and societal level. Social
constructivism and cognitive constructivism are two subtypes of constructivism. Even
within these categories, there is a range of epistemological orientations, even though
terminology like "radical constructivism" and "social constructivism" offer some guidance
[10]. Constructivism will be restricted to cognitive constructivism for this investigation.

The evolution of the constructivist learning theory in recent years has changed how
science classes are taught. In addition to changing the way lessons are taught, the changes
can completely transform the classroom culture, redefining the roles that students and
teachers play as well as the objectives of the course [11]. To put it another way, a creative
constructivist education program typically involves changing the learning and teaching
activities and tactics and the standards for learning accomplishments. It is proposed that
students' roles change from information collectors to active practitioners and that teachers'
roles change from knowledge providers to learning facilitators [12]. The emphasis on
learning accomplishment can be expanded from acquiring knowledge alone to personal
growth, learning attitudes, and adopting learning techniques [13].

The constructivist framework was predicated on the idea that inadequate perception
and a lack of comprehension of its application would result in subpar instruction and make
solving specific logarithmic function issues difficult. The framework also included the
constructivist method since it would apply to various logarithmic situations. This method is
built on intervention tactics that students may utilise to their advantage while addressing
various logarithmic issues through well-designed exercises. For instance, | included
constructivist-based training in my framework to help students comprehend logarithmic
notation and functions after witnessing a student attempt to solve an equation by
factorising "log."

The Evolution of Logarithmic Concepts Through History
A historical overview of the evolution of logarithmic notions is presented by Pierce

and Haugh [14]. They argue that much can be learned from understanding how
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mathematicians developed logarithmic notation to reconcile complex multiplications that
were becoming commonplace as mercantilism and astronomy flourished in the fifteenth
and sixteenth centuries, even though they do not support instruction that follows the
historical development of this concept. Comprehending the historical origins of logarithms
offers the teacher an alternative viewpoint when assessing the students' thinking. Historians
claim that Napier is the one who first introduced the term "logarithm,” defining it as a
"reckoning number” that denotes the number of ratios utilised [15]. Napier was not
unfamiliar with the concept of the juxtaposition of geometric and arithmetic sequences.
Therefore, he devised a strategy to replace multiplication and division with addition and
subtraction for all real numbers.

Despite the advantages of logarithms, students still struggle to understand the idea.
Many pupils struggle to solve logarithms and are frustrated as they cannot get it right.
Research provides empirical proof that secondary school pupils do not fully comprehend
logarithms. Chua and Wood [16] lists a few likely reasons why students make mistakes
when learning logarithms:
a) incorrect application of previously learned concepts to explain new concepts;
b) students viewing "log" as a variable rather than an operation;
c) unclear teacher statements;
d) students' ideas or thinking; and
e) incorrect interpretation and explanation combined with an incomplete statement

provided by peers.

Studies have found that the issue stems from students' excessive reliance on the
algorithm and their ineffective usage of the digital tool while using the algorithmic method
to logarithms [17]. Instead of focusing only on using digital tools to solve logarithms, the
situation forced them to consider what requires students to choose a particular method,
how well they understand it, and how that can help with reasoning. Rachael Kenney and
Signe Kastberg [17] realised that students' proficiency with logarithmic expressions does
not imply they comprehend their operational meaning.

Weber [18] also highlighted how inadequate pupils' comprehension is and how
challenging it is for them to grasp the material. Weber created exercises and assignments to
help students grasp concepts better. In order to increase conceptual comprehension and
maintain students' enthusiasm for studying logarithms, mathematics instructors should
implement novel and practical techniques for teaching logarithms. This will ultimately lead
to improved performance.

Factors Affecting Logarithm Instruction
Despite the wide range of real-world applications of logarithms, research indicates

that teaching logarithms and mathematics is more difficult for many teachers and that
students struggle to understand the mathematical ideas being taught. As indicated by Chua
and Wood [16], most secondary school pupils lack a fundamental grasp of logic, and one
factor contributing to this issue is instructors' incapacity to communicate topics to their
students. According to Newton, Jang, Nunes, and Stone [19], the three most important
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issues facing urban schools in the US are finding, training, and keeping highly qualified
secondary maths and science teachers. Studies by Preez [20] indicated that the private
sector has drawn top-tier mathematicians away from the classroom by offering them high
wages, performance-based pay, and more excellent prospects for advancement. This
explains the importance of motivation in successfully teaching logarithms and
mathematics.

Motivation
People are motivated to do actions that advance their objectives [21]. There is a

plethora of hypotheses that might impact educators’ motivation levels. Among these are the
theories of human motivation by McClelland and Frederick Herzberg, the two-factor
theory by Herzberg, the theory of self-stability, the goal-setting theory, the theory of
equality, and the reinforcement theory of motivation [22]. McClelland's theory of human
motivation, the Three Needs Theory, highlights people's desires for power, relationships,
and success. According to Frederick Herzberg's two-factor theory, an individual's work-
related discontent may be influenced by organisational policies, salaries, job security, and
physical working conditions. Conversely, an individual's effective internal motivators are
the likelihood of a job promotion, acknowledgement, professional growth, accountability,
and job achievement.

In contrast to the advantages of internal motivation, the self-stability hypothesis
proposes that external motivating sources may be harmful to people over time. According
to the goal-setting idea, individuals are motivated to improve their performance when they
are given specific, challenging goals to work towards. The premise behind the
reinforcement theory is that people care about the results of their conduct, whether or not it
is functional. The idea of equality postulates that people would respond to workplace
inequalities, but the expectation theory contends that people anticipate behaviour to result
in an appealing and successful end [21]. According to these beliefs, workers are vulnerable
to external and internal factors that might impact their behaviour and performance at work.

Teachers’ Method of Teaching Logarithm
Students' comprehension of logarithms is significantly impacted by how it is

taught. The problem of technique and the technical expertise of instructors are the top
reasons why children score poorly on assessment tests. It must be acknowledged that
certain subjects require higher-order critical thinking and analytical skills; however, this
must be combined with the teacher's expertise to employ a suitable pedagogy that allows
him to break the content down into understandable bits for their students based on their
cognitive abilities and levels of understanding. Some subjects’ comprehension of students
is mainly dependent on how they are taught or how much the teacher knows about the
subject. It has been suggested that the heuristic technique, analytical method, problem-
solving method, inductive, and deductive methods help teach logarithms. In contrast to
students' seeming participation in a class, defined by apathy and/or lack of enthusiasm in
the course or subject, these teaching strategies are used to actively engage, involve, and
focus attention from students [23].
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Teaching Technique and Quality
As with the invention of slide rules for use in computations, the development of

logarithms and the capacity of logarithmic functions to model and solve a variety of real-
world situations, including finance and psychology, spearhead ongoing efforts to support
students' understanding of logarithms and their various applications. Three distinct
classroom and/or teaching variables are considered when delivering effective school
teaching. These factors include class size, instructor quality, and instructional quality. The
individual features of instructors, including their demographics, aptitude, professional
training and competency, and subject area specialisations, are measured regarding teacher
quality [24].

As defined by Arthur et al. [25], teaching quality is the work instructors undertake
in the classroom to improve students' learning. It is typified by accurate topic covering and
instructional authenticity. Students' performance in the social sciences and mathematics is
improved by real instruction. Since the curriculum content is used to gauge student and
teacher performance, it substantially impacts the quality of instruction. Geary [26] said that
although some curricula outline the material that must be taught in the classroom, others
include the "cognitive demand" of the curriculum standards from the students and the
subject presented.

The instructor will pitch the idea in a conventional or normal mathematics class
while writing the mathematical topic's characteristics and/or principles on the whiteboard.
He continues by resolving a few issues about the subject. For repeatability, students are
frequently expected to be able to memorise certain ideas, concepts, and formulae and
become familiar with example solutions. Students taught using such methodology only
gain a relational comprehension of the methods; they cannot speak mathematics logically
or be understood by others [9].

The importance of teaching methods in teaching logarithms using Skemp's Theory
of Understanding was emphasised by David Tall [27]. The paper explained that even
though a student can correctly solve and comprehend a mathematical problem, specifically
a logarithmic problem, it does not mean that he can formally prove that the steps are based
on a set of methodical and logical corollaries that are applied in mathematical proofs [28].

For example, given that f(x) = [log] _4 x, a student could be able to evaluate f(16)
and write f(16)= [log] 4 16 = ([log] _4 472 = 2. It is not always a sign of logical
comprehension of the logarithm notion that pupils can execute this operation; rather, it
shows their relational grasp of the concept. Students with logical knowledge can
communicate mathematically with others using understandable mathematical concepts
[29].

Student Attitudes towards Mathematics and Maths Anxiety
The common understanding of attitude is a person's fundamental approval or

disapproval of a subject or concept. Various evaluation techniques are used to quantify the
behaviour of attitude. For instance, the Minnesota Research and Evaluation Project
determined the following attitude-related factors: the importance of mathematics in
society, attitude towards mathematics, anxiety towards mathematics, self-concept in
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mathematics, motivation to increase mathematical knowledge, and perception of
mathematics teachers. Recber et al. [30] looked at further facets of math attitudes. It
evaluates motivation, value, enjoyment, worry, and confidence. Students' self-esteem and
perceptions of their mathematical performance are gauged by their confidence. Anxiety
quantifies both the experience of anxiety and its effects. The concept of mathematics' value
pertains to the perceptions held by students on its practicality, significance, and value in
their individual and future careers. The degree to which students like using and learning
mathematics is a measure of their enjoyment of the subject. The student's interest in
mathematics and willingness to enroll in extra courses are measured by motivation [30].
Another way to think about attitude is as an emotional attitude towards mathematics. This
definition is made up of four parts:
1) the feelings a pupil has when engaging in math-related tasks;
2) the feelings that the learner immediately connects to the term "mathematics,” the
importance of mathematics-related objectives in the student's global goal structure, and
3) assessments of the scenarios that the student anticipates to occur due to performing
mathematics".

Studies indicate that attitudes may be modified by addressing the elements
contributing to unfavourable attitudes. SHS teachers should be motivated to modify their
teaching methods to influence students' attitudes positively. Students' feelings,
expectations, and values about mathematics are shaped by their experiences, influencing
whether they enjoy or despise the subject. A multitude of factors influence students'
attitudes or self-perceptions as learners. Their prior maths course experiences influence
their actions. Other factors lead to a negative attitude or view of mathematics. Students'
behaviours are influenced by their beliefs about the utility of mathematics, their confidence
in their ability to study it, and their attitudes about " discovering™ mathematics.

It is well known that maths anxiety contributes to pupils' disinterest in the subject.
The definition of mathematics anxiety is an "irrational dread of mathematics that interferes
with manipulating numbers and solving mathematical problems within a variety of
everyday life and academic situations." According to Furner & Berman's review of the
research on math anxiety, two-thirds of adult Americans detest and are afraid of
mathematics. When working in mathematical circumstances, a lack of confidence is
typically the root cause of math anxiety Perina, as mentioned in Amankwah [31]. The
cultural mindset that prevents pupils from seeing the importance and making meaning of
mathematics when they are uncomfortable with it is the result of society viewing
mathematics as hard and pointless due to technology [32]. This notion has undermined the
value of mathematics. The inability to grasp arithmetic or the inability to finish chores
properly were the causes of the discontent. These negative encounters exacerbated the
students' fear, embarrassment, and inadequacy. Ohipeni-Ablode [33] used a variety of
instructional strategies to help her fifth-grade students feel less anxious about maths. She
gave out surveys to students throughout the year to find out their opinions of the various
tactics. She discovered that her pupils felt more at ease addressing issues with their peers
when she employed cooperative learning.
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Teachers Content Knowledge
Conversely, content knowledge reflects an instructor's understanding of the

material (logarithm), including how to utilise proper mathematical terminology and
notation and identify when a student has provided an inaccurate response. Teachers "must
be able to do the work that they assign to their students,” according to this sort of
knowledge [34], which includes understanding the mathematical concepts involved and
how those concepts relate to higher-level topics. While understanding the type of error
requires specific topic knowledge, teachers must be able to identify an inaccurate response.

The study of Shulman, cited by Knap et al. [35], measured the effects of particular
facets of teachers' conduct and thought processes. Teachers' ideas about mathematics and
learning and their confidence in using and teaching various mathematics subjects
significantly impacted student learning and mathematical accomplishment. It was proposed
that understanding how "current” teacher decisions about their knowledge and practices
may "facilitate or obstruct" their students' future learning is necessary for horizontal
content knowledge. As Esperanza et al. [36] observed, understanding mathematics
positively influences the future and where kids' mathematical learning goes in the high
school setting. "I feel confident in what | am doing," said one instructor. Knowing where
they are headed academically helps me tailor my teaching. The necessity for information at
the mathematical horizon, or horizon content knowledge, is supported by increasing data.
Research and professional development on how instructors acquire this information are
underway.

Students Mathematics Foundation and Confidence Level
Logarithm teaching and learning are impacted by students' lack of confidence and

weak foundation while solving mathematical issues. Students are less likely to finish
assignments and skip work when they lack confidence in their work. According to Knap et
al. [35], students use avoidance methods to cope with their lack of confidence stemming
from their weak mathematical foundation. They are afraid that by asking for assistance,
they may appear inept or make blunders in front of their colleagues. Students who doubt
their capacity for achievement in mathematics may adopt deceptive techniques to hide their
aptitude to preserve their pride. Examples of foundation and avoidance methods include
refusing assistance, rejecting tasks that seem straightforward, and purposefully not trying
hard enough to give the impression that one is arithmetic illiterate.

2. METHOD

This study used a quantitative research design, meaning that the data was
guantitatively analysed. Large samples may be used in quantitative research, and their
analysis accurately depicts the data. The study population consisted of all the maths
instructors in the KEA District's seven senior high schools, which served as the study's
domicile. Despite voluntary participation, the sampling technique used was the Total
Population Sample, sometimes called the census approach. Eighty-six responders, seven
department heads, and 79 instructors were from all seven (7) KED schools. Respondents
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received questionnaires in order to gather data for the study. Before a pilot study, the items
were taken from reliable sources and put through professional proofreading and editing to
ensure the validity and reliability of the instruments. Tables and charts were used to
illustrate the analyses in an approachable manner, beginning with the respondents'
demographic information.

3. RESULTS AND DISCUSSION
Table 1 Analysis and Interpretation of Demographic Data

Age Number Percentage Cum (%)
21-30 12 13.95 13.95
31-40 56 65.12 79.07
41-50 14 16.28 95.35
51-60 4 4.65 100
Total 86 100
SEX Number Percentage Cum (%)
MALE 64 74.4 64(74.4)
FEMALE 22 25.6 86(100.0)
Working Experience Number Percentage Cum (%)
1-5YEARS 6 7.0 6(7.0)
6 — 10 YEARS 42 48.8 48(55.8)
11-15 YEARS 30 34.9 78(90.7)
16 — 20 YEARS 8 9.3 86(100.0)
Class Taught Number Percentage Cum (%)
FORM ONE 22 25.6 22(25.6)
FORM TWO 45 52.3 67(77.9)
FORM THREE 19 22.1 86(100.0)

Source: Field Survey (2021)

Table 1 above explains the demographic distribution of the respondents available
for the study. From the above table, it can be said that most respondents are between the
ages of 31 and 40 years, followed by those between the ages of 41 and 50 years, and so on.
Looking at the gender side, most of the respondents available for the study were male, with
64 respondents out of the 86 respondents, whereas the remaining were female, with 22
respondents.

Table 2. Factors influencing the teaching of logarithm

SD D U A SA TOTAL
QUESTION N@®%) N N  N®% N N
The time set aside to teach 30(34.9) 51(59.3) 5(5.8) 0(0) 0(0) 86(100)
logarithms is not enough
Inadequate teaching materials 1(1.2) 0(0) 6(7.0) 61(70.9)  18(20.9)  86(100)
affect the teaching of logarithm
Students”  attitude towards 0(0) 0(0) 0(0) 65(75.6) 21(24.4)  86(100)

Mathematics affects the
teaching of Logarithm
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SD D U A SA TOTAL
QUESTION N®%) N N  N®% N N
Students are not motivated 3(3.5) 0(0) 14(16.3)  65(75.6)  4(4.7) 86(100)
enough to learn Logarithms
Students have a  weak 0(0) 0(0) 0(0) 35(40.7)  51(59.3)  86(100)
mathematical foundation for
learning Logarithm
The quality of teaching affects 0(0) 0(0) 0(0) 7(8.1) 79(91.9)  86(100)
students’  performance  in
Logarithm
Large class size affects 0(0) 17(19.8)  41(47.7)  28(32.6)  0(0) 86(100)
students’  performance  in
Logarithm
Teacher’s content knowledge 0(0) 0(0) 0(0) 46(53.5)  40(46.5)  86(100)
affects students’ performance in
Logarithm
The method of teaching 0(0) 0(0) 1(1.2) 60(69.8)  25(30.6)  86(100)

logarithms affects how students
understand the concept
Key: SD = Strongly disagree, D = disagree U = undecided, A = Agree, SA = Strongly Agree

Among the nine items, as indicated in Table 2, which sought to determine the
factors that affect students' understanding of logarithms, teachers' content knowledge got
100% endorsement, teaching quality 100%, student weak background 100%, and teaching
method 98.8% agreement rate. Others were inadequate material 91.8% and student
motivation 80.3%. Time constraint was not listed among the serious factors affecting the
teaching and learning of logarithm since 81 out of the 86, representing 94.2%, disagreed.

The study's findings indicate that the significant factors influencing the teaching of
logarithms are the availability of teaching and learning materials, students' interest,
teaching quality, and teaching method. These are not different from what some researchers
in Ghana like (Y. Arthur et al., 2021; Arthur et al., 2017, 2022)

Table 3. Method of teaching logarithm

SD D U A SA TOTAL
QUESTIONS

N (%) N (%) N (%) N (%) N (%) N (%)
The teaching of logarithms requires  0(0) 0(0) 10(11.6) 75(87.2) 1(1.2) 86(100)
an Activity-oriented approach
Teaching Logarithms by Lecturing  0(0) 0(0) 0(0) 44(51.2) 42(48.8) 86(100)
does not encourage experimenting
and participatory form of learning
Logarithm is best taught using the ~ 0(0) 10(11.6) 62(72.1) 14(16.3)  0(0) 86(100)
Discovery method
The Heuristic method of teaching 0(0) 7(8.1) 64(74.4) 15(17.4) 0(0) 86(100)

logarithms can be difficult and

time-consuming

The Inductive approach to teaching  0(0) 8(9.3) 65(75.6) 13(15.1) 0(0) 86(100)
Logarithms depends on the

student’s ability to reason

critically.
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SD D U A SA TOTAL
QUESTIONS

N@®%) N@®) N@©®)  N@©®)  N®%) N (%)

The deductive approach to teaching  0(0) 5(5.8) 66(76.7) 15(17.4)  0(0) 86(100)
logarithms does not develop the

thinking ability of students.

I use the Analytical method to 0(0) 10(11.6) 63(73.3) 13(15.1) 0(0) 86(100)
simplify complex logarithmic

problems in teaching logarithms.

Table 3 sought to find out the method commonly applied by the teachers to tea
logarithm. Among the seven items, the responses show that 88.4% of the respondents
believe using the activity method to teach logarithms is the best. Interestingly, all the
respondents agreed that the lecture method for teaching logarithms does not encourage
students' understanding of concepts. Another item that sought to determine if using the
heuristic method was complicated was that 74.4% of the respondents were undecided.
Again, 75.6% of the respondents were undecided on the item that asked whether the
success of the inductive approach to teaching logarithms depends on a student’s ability to
reason.

The analysis shows that the activity method is the most widely accepted method for
teaching logarithms among the teachers in the KEA. They all believed that the lecture
method was not helpful when teaching logarithms. However, it is entirely unclear if they
know the heuristic, inductive, and deductive approaches to teaching since almost all of
them were undecided in response to the items on these teaching methods. The findings
from the study confirm the works of some scholars on modern methods of teaching
logarithms, such as Khalid et al. [2], Ansah [3], Esperanza et al. [36], and Silviani et al.
[37].

4. CONCLUSION

Logarithms as a topic have so many real-life applications, and as a result, teachers
need to ensure students understand the concepts by applying a realistic approach to
teaching. As illustrated by the study's findings, the significant factors influencing the
teaching of logarithms are the availability of teaching and learning materials, students’
interest, teaching quality, and teaching method. The method that the teachers also endorse
is the activity method. They do not seem very into the heuristic, inductive, and deductive
approaches. Therefore, the researchers conclude that the students' lack of understanding of
logarithm must be partly blamed on the teachers' approach to teaching. We therefore
recommend that the teachers ensure that they have a conceptual understanding of the
logarithm to enhance their classroom delivery.

REFERENCES

[1] R. Satriawan, N. Endriana, F. A. Irianto, and S. Ahyan, “The Card Logic Logarithm as an Interactive
Media in Teaching Logarithm: a Development Study,” J. Phys. Conf. Ser., vol. 1539, no. 1, p.
012080, May 2020, doi: 10.1088/1742-6596/1539/1/012080.

[2] M. Khalid, S. Saad, S. R. Abdul Hamid, M. Ridhuan Abdullah, H. Ibrahim, and M. Shabhrill,
“Enhancing Creativity and Problem Solving Skills Through Creative Problem Solving in Teaching




60

https://doi.org/10.58421/misro.v3i1.185

(3]
(4]

(5]

(6]
(7]
(8]

[0l
[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]
(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Mathematics,” Creat. Stud., vol. 13, no. 2, pp. 270-291, May 2020, doi: 10.3846/cs.2020.11027.

I. Ansah, “Improving understanding of logarithms by using the approach of repeated division,”
University of Agder, 2016.

J. F. C. Wardle and S. E. Aaron, “How fast are the large-scale jets in quasars? Constraints on both
Doppler beaming and intrinsic asymmetries,” Mon. Not. R. Astron. Soc., vol. 286, no. 2, pp. 425-435,
Apr. 1997, doi: 10.1093/mnras/286.2.425.

W.-H. Zhu, B. Tryggvason, and J.-C. Piedboeuf, “On active acceleration control of vibration
isolation systems,” Control Eng. Pract., vol. 14, no. 8, pp. 863-873, Aug. 2006, doi:
10.1016/j.conengprac.2005.04.016.

E. Cajueiro, R. Kalid, and L. Schnitman, “Using NARX model with wavelet network to inferring the
polished rod position,” Int. J. Math. Comput. Simul., vol. 1, no. 6, pp. 66-73, 2012.

Ministry of Education, Teaching Syllabus for Core Mathematics (Senior High School). Accra:
Curriculum Research and Development Division (CRDD), 2010.

S. Amoako Atta and W. A. Brantuo, “Digitalising the Teaching and Learning of Mathematics at the
Senior High Schools in Ghana; the Case of Flipped Classroom Approach,” Am. J. Educ. Pract., vol.
5, no. 3, pp. 29-37, Dec. 2021, doi: 10.47672/ajep.869.

S. O. BADA, “Fostering Creativity among Children in the 21st Century Classroom: The Emerging
Perspectives,” Acad. Res. Int., vol. 6, no. 6, pp. 136-145, 2015.

R. Duit, “The constructivist view in science education - what it has to offer and what should not be
expected,” Investig. em Ensino Ciéncias, vol. 7, no. 1, pp. 40-75, 1996.

S. A. Atta and E. Bonyah, “Designing a flipped classroom instruction to improve plane geometry
learning among pre-service teachers in Ghana,” Contemp. Math. Sci. Educ., vol. 4, no. 1, p. ep23004,
Jan. 2023, doi: 10.30935/conmaths/12674.

M. N. Kholid, A. Imawati, A. Swastika, S. Maharani, and L. N. Pradana, “How are Students’
Conceptual Understanding for Solving Mathematical Problem?,” J. Phys. Conf. Ser., vol. 1776, no. 1,
p. 012018, Feb. 2021, doi: 10.1088/1742-6596/1776/1/012018.

Z. Xu and Y. Shi, “Application of Constructivist Theory in Flipped Classroom — Take College
English Teaching as a Case Study,” Theory Pract. Lang. Stud., vol. 8, no. 7, p. 880, Jul. 2018, doi:
10.17507/tpls.0807.21.

D. A. Pierce and L. D. Haugh, “Causality in temporal systems,” J. Econom., vol. 5, no. 3, pp. 265—
293, May 1977, doi: 10.1016/0304-4076(77)90039-2.

P. C. van Oorschot and M. J. Wiener, “Parallel collision search with application to hash functions
and discrete logarithms,” in Proceedings of the 2nd ACM Conference on Computer and
communications security - CCS ’94, 1994, pp. 210-218, doi: 10.1145/191177.191231.

C. B. Liang and E. Wood, “Working with Logarithms: Students’ Misconceptions and Errors,” Math.
Educ., vol. 8, no. 2, pp. 53-70, 2005.

R. Kenney and S. Kastberg, “Links in learning logarithms,” Aust. Sr. Math. J., vol. 27, no. 1, pp. 12—
20, 2013.

C. Weber, “Making Logarithms Accessible — Operational and Structural Basic Models for
Logarithms,” J. fir Math., vol. 37, no. S1, pp. 69-98, Jul. 2016, doi: 10.1007/s13138-016-0104-6.

X. A. Newton, H. Jang, N. Nunes, and E. Stone, “Recruiting, Preparing, and Retaining High Quality
Secondary Mathematics and Science Teachers for Urban Schools: The Cal Teach Experimental
Program,” Issues Teach. Educ., vol. 9, no. 1, pp. 21-40, 2010.

M. du Preez, “The factors influencing Mathematics students to choose teaching as a career,” South
African J. Educ., vol. 38, no. 2, May 2018, doi: 10.15700/saje.v38n2a1465.

S. Abramovich, A. Z. Grinshpan, and D. L. Milligan, “Teaching Mathematics through Concept
Motivation and Action Learning,” Educ. Res. Int., vol. 2019, pp. 1-13, Apr. 2019, doi:
10.1155/2019/3745406.

I. D. Akpan and M. E. Umobong, “Analysis of Achievement Motivation and Academic Engagement
of Students in the Nigerian Classroom,” Acad. J. Interdiscip. Stud., Nov. 2013, doi:
10.5901/ajis.2013.v2n3p385.

B.-M. Kim, A. E.-S. Jeong, and Y.-J. An, “Pedagogical Effect of Learning-Teaching Module of Unit
for the Logarithm According to Historico-Genetic Principle,” Sch. Math, vol. 11, no. 3, pp. 431-462,
20009.

Y. D. Arthur, S. Asiedu—Addo, and C. Assuah, “Connecting Mathematics to real life problem using
instructor quality and availability, Mathematics facility and teacher motivation for prediction,” Int. J.
Sci. Res. Educ., vol. 10, no. 3, pp. 311-324, 2017.

Y. D. Arthur, S. K. Boadu, and B. Asare, “Effects of Peer Tutoring, Teaching Quality and Motivation
on Mathematics Achievement in Senior High Schools,” Int. J. Educ. Sci, vol. 37, no. 3, pp. 35-43,




https://doi.org/10.58421/misro.v3i1.185 61

[26]

[27]

(28]
[29]

(30]

[31]

[32]

[33]

[34]
[35]

[36]

[37]

2022.

D. C. Geary, “Cognitive predictors of achievement growth in mathematics: A 5-year longitudinal
study.,” Dev. Psychol., vol. 47, no. 6, pp. 1539-1552, 2011, doi: 10.1037/a0025510.

D. Tall, “Using the computer as an environment for building and testing mathematical concepts: A
Tribute to Richard Skemp,” 1986, [Online]. Available:
https://api.semanticscholar.org/CorpusiD:140998286.

S. E. Kastberg, “Understanding mathematical concept: The case of the logarithmic function,”
University of Georgia, 2002.

R. R. Skemp, “Relational Understanding and Instrumental Understanding,” Math. Teach., vol. 77, pp.
20-26, 1976.

S. Recber, M. Isiksal, and Y. Koc, “Investigating Self-Efficacy, Anxiety, Attitudes and Mathematics
Achievement Regarding Gender and School Type,” An. Psicol., vol. 34, no. 1, p. 41, Dec. 2017, doi:
10.6018/analesps.34.1.229571.

P. A. Amankwah, “Factors Influencing Low Academic Performance in English, Maths and Science
in The 2018 WASSCE Examination: A Case Study of Shama Senior High School,” Kwame
Nkrumah University of Science and Technology, 2020.

S. Amoako Atta and E. Bonyah, “Teaching Mathematics for Social Justice: The Challenges and the
Prospects in The Ghanaian Senior High Schools,” Golden Ratio Soc. Sci. Educ., vol. 3, no. 1, pp. 50—
60, May 2023, doi: 10.52970/grsse.v3i1.231.

M. Ohipeni-Ablode, “Validation of The Mathematics Anxiety Rating Scale by Zakariya With
Evidence From Senior High School Students in the Asuogyaman District of Ghana,” Kwame
Nkrumah University of Science and Technology, 2020.

J. K. Annan, “Preparing Globally Competent Teachers: A Paradigm Shift for Teacher Education in
Ghana,” Educ. Res. Int., vol. 2020, pp. 1-9, Sep. 2020, doi: 10.1155/2020/8841653.

A. Knapp, R. Landers, and S. Liang, “How Does Parental Attitude Toward Mathematics Prompt
Student,” 2016.

P. J. Esperanza, C. Himang, M. Bongo, E. Selerio Jr., and L. Ocampo, “The utility of a flipped
classroom in secondary Mathematics education,” Int. J. Math. Educ. Sci. Technol., vol. 54, no. 3, pp.
382-415, Mar. 2023, doi: 10.1080/0020739X.2021.1957166.

S. A. Silviani, M. Mashuri, and K. Wijayanti, “Algebraic thinking ability of VIIth grade students in
mathematics using SAVI learning model,” Unnes J. Math. Educ., vol. 9, no. 2, pp. 154-159, 2020.




62

https://doi.org/10.58421/misro.v3i1.185




