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Abstract: The purpose of the study was to explore the influence of teaching and learning resources on mathematics
performance among learners with hearing impairment in special secondary schools in Kenya. The study was based
on Vygotsky’s Zone of Proximal Development Theory and a Conceptual framework. The multiple case study
research design was adopted in the study. The study was conducted in three secondary schools for the hearing
impaired in the lake region (formerly Nyanza Province) in Kenya. The target population was 54 respondents that
comprised of 3 principals, 12 Mathematics teachers, 9 Curriculum Support Officers 6 Parents representatives and
24 form 3 students. The study sample size was 47 respondents that comprised of 3 principals, 8 Mathematics
teachers, 6 Curriculum Support Officers students, 6 Parents Teachers Association representatives and 24 form 3
students. Saturated, stratified and purposive sampling techniques were employed to pick out the sample. The
research tools were interviews, observation, document analysis and Focus Group Discussion. The researcher
collaborated and consulted with his supervisors and other expert lecturers in the school of education to validate
the instruments. Trustworthiness of qualitative data was ensured using triangulation, thick description and
member checking strategies. Qualitative data collected was analyzed using thematic analysis. On the issue of
influence of teaching and learning resources on mathematics performance, the study found out that there were
inadequate resources being used. The themes that emerged were Inadequate use of resources, Poor teacher
technical skills, Lack of Hearing Aids, Few mathematics textbooks, Lack of geometrical sets and calculators and
Inadequate Four figure mathematical tables. The study concluded that the teaching and learning resources were
inadequate. It was recommended that the government and parents should provide these critical teaching and
learning resources to students having hearing impairment so as to improve performance in subjects like
mathematics. A study on the influence of the degree of hearing impairment would expound the understanding of
the current study.

Keywords: Learners with hearing impairment, Mathematics performance, Teaching and learning resources,
Special secondary schools.

1. INTRODUCTION
1.1 Background to the study:

The hearing impaired children, just as hearing children, are supposed to learn mathematics in order to live as successful,
effective and independent individuals in the society. Knowing mathematics well actually means having mathematical
knowledge. Mathematical knowledge is a combination of information used in counting, calculating, solving routine
mathematical problems, or conducting mathematical related findings (Tanridiler et. al, 2015).
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Studies show that children with hearing-impairment can learn mathematics just as their hearing peers but at a delayed
pace (Traxler, 2000 & Tanridiler, 2015). On the other hand studies show that, principle and elements of balanced
mathematics instruction (BMI) are important for students with hearing impairment (Stewart & Kluwin, 2001; Nunes &
Moreno, 2002; Pagliaro, 2006). It can be argued that, by adopting such principles all children are capable of learning and
performing mathematics problems.

Possible ways and means in learning mathematics must be sought at all levels of education. This is because it is core in
scientific, technological development and research. The Vision (2030) well spells it out that Kenya is aiming to be a
regional centre of research and development in new technologies. Children with special needs especially, those with
hearing impairment, need to be encouraged in the learning of such a subject like mathematics. This is through offering
them the opportunities to do so. Such opportunities include for example; problem based learning, that is, what kind of
mathematics problems help students develop deep, conceptual understanding (MacMath, Wallace & Chi-2009),
encouraging cognition and self-interest in solving problems (Blanco, Barona &Carrasco, 2013), teachers role in learning
the subject-mathematics by the students (Shore & McNeil; 2014), improving basic mathematics instructions through
technology resources (Murray, Pacuilla and Helsel; 2007), the use of semantics in improving performance in mathematics
(ACARA, 2005), which directly reflects on linguistic variables.

The position of mathematics in education cannot be underestimated. Globally, most countries give special attention to the
teaching and learning of mathematics. It is taken as an opener to employment and technological advancement (Murray
et.al. 2001). Internationally, mathematics has been considered as a top priority subject together with reading. It is argued
that mathematics is the foundation for success in a variety of content areas during a child’s educational experience. In
addition it is reported that Mathematics is the path towards the wider job market (London derry School District,
2007).The report states that students who take a rigorous K-12 mathematics sequence are more likely to go to college than
those who do not. In the job market, the report further states that students who have strong mathematics background are
more likely to be employed and earn 38% more per hour than those with insufficient skills in algebra, geometry,
measurement, and probability.

Mathematics is crucial not only for a person’s success in school, but also in being an informed citizen, being productive in
one’s chosen career, and in personal fulfillment. In today’s technology driven society, greater demands have been placed
on individuals to interpret and use mathematics to make sense of information and complex situations. As a result, the
Londonderry School District (2007) in England, places the understanding, application of numbers and operations, algebra,
geometry, measurement, data analysis, problem-solving, and reasoning skills as top priorities, all of which being the
subsets of mathematics.

In reference to learners with hearing impairment, the issue of difficulties involved in mathematics has been studied by
various scholars who have given reports on their poor performance. Scholars like Maxon and Brackets (1986) conducted a
comparative study in USA as to whether deaf children and their hearing counterparts performed the same in mathematics.
They detected low performance in mathematics by children with hearing impairment as compared to their regular
counterparts. They argued that this was not due to cognitive difference but eluded this to linguistic deficit. Moores, (2000)
in USA and Foisack, (2003) in Hongkong both conducted their studies comparing the performance of deaf students and
the hearing peers in mathematics. The studies also indicated that deaf students achieved much lower results on tests in
mathematics than hearing students do; an indication of difficulties experienced by the students with HI in learning and
performing mathematics.

1. 2 Statement of the problem:

Consistent low performance of learners with hearing impairment in mathematics is a worrying phenomenon in the
education compared to the regular learners. A study on influence of teaching and learning resources on performance of
mathematics among the hearing impairment was undertaken with a view of identifying the causes of such dismal results.

1.3 Purpose of the study:

The purpose of this study was to explore the influence of teaching and learning resources on performance of mathematics
among the hearing impairment in special schools.
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1.4 Obijectives of the study:

The objective of the study was to establish the influence of teaching and learning resources on mathematics performance
among learners with hearing-impairment in special secondary schools.

1.5Research questions:

The following research question that guided the study was: How do teaching and learning resources influence
mathematics performance among learners with hearing-impairment in special secondary schools?

1.6 Significance of the study:

The study might be useful to Teachers Service Commission, Kenya Institute for Curriculum Development (KICD), the
students with hearing impairment and mathematics teachers.

1.7 Scope of the study:

The study concentrated in explored the influence of teaching and learning resources on performance in Mathematics by
learners with hearing impairment. The study was conducted only in special secondary schools for the deaf in selected
counties in the western region (Siaya, Kisii and Migori), Kenya.

1.8 Theoretical framework:

This study employed Vygotsky’s Zone of Proximal Development (ZPD) to guide this study. The theory, if applied in
teaching mathematics, might induce the teachers to applying appropriate pedagogical strategies as to improve the
performance in the subject among the children with hearing-impairment. Teaching mathematics in the child’s zone of
proximal development (Christmas, Kudzai and Josiah, 2012) is viewed as one way of improving performance in
mathematics. Through this theory, the learning is mediated and scaffolded by the teacher, expert adult or knowledgeable
peer; making it more meaningful, easier, manageable, effective and efficient. But as there are individual differences
among the learners, it becomes difficult (challenging) for teachers to identify every learner’s zone of proximal
development. Christmas et.al (2012), remark that despite this limitation or challenge, the ZPD, if appropriately applied
could improve mathematics teaching and learning in the schools. The significance of the ZPD is that it enables penetration
into the causal-dynamic and genetic connections determining the process of mental development (Chaiklin, 2003;
Obhukova and Korepanova, 2009).

2. LITERATURE REVIEW

Influence of teaching-learning resources on performance in mathematics by learners with hearing-impairment in
secondary schools:

Adeogun and Osifila (2008) conducted a study in Nigeria to examine the impact of teaching and learning resources on
students’ academic performance. A similar study was also conducted in Libya by Al Agil et.al, (2012). Both studies
revealed that there was a significant impact of educational resources on students’ academic performance. From the
findings it was argued that with inadequate or no application of teaching and learning resources, the learners tend to lag
behind with reference to concept formation and skills development in mathematics, hence, low achievement. The above
reviewed study was carried out in Nigeria and Libya but not in Kenya where the present study is to be conducted. In other
perspectives, a research can be conducted to determine the similarities or differences of some phenomena given different
situations, perspectives, contexts and /or environmental make-ups (Orodho 2005)-a base for this study.

Korir & Kipkemboi (2014), Kosgei, (2015) in different studies remark that management of physical resource materials
and human resources plays an important role in the school’s academic achievement and that, passing examination is a
measure of how resources have been used in the learning process, a bit of elaboration is worthwhile, which is the essence
of this study. Physical resources reflect on the schools building facilities like the classrooms: standard sized and well
furnished with the necessary equipment. Materials are such resources whose values are consumable in the course of
teaching and learning. Various types include pieces of chalk (or in some schools the marker pens), colours and paints,
exercise and textbooks. The human resources in any school automatically become the teachers and even learners
themselves. From his work, Kosgei (2010) indicates that, the major resources utilized in science and mathematics are such
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as pieces of chalk, models, textbooks, computers and projectors, compact discs (CD), flash drives, periodic tables, charts,
laboratory equipment among others. He remarks that performance, no matter how well educated and professional teachers
are; need teaching aids and conducive physical environment for themselves and their learners. Kenya, like any other
country has experienced many challenges in the performance of science and mathematics as core curriculum subjects.
This is the other significance of the current study and more so, the performance of students with hearing impairment in
mathematics at secondary schools for the deaf. Are resources some of the contributors to their dismal performance in
mathematics at KCSE exams? Text books with other schools’ physical facilities, Munda, Tanui and Kaberia (2002) state
that physical facilities contribute positively to students’ academic performance. Lack of such resources, would result to
poor performance in the subject, for instance in mathematics. The current research is planned to confirm or dispel this.

Yara and Otieno (2010) studied the effects of teaching and learning resources on academic performance in secondary
school mathematics in Bondo Sub-County, Kenya. They attributed poor performance in mathematics by secondary school
students to lack of use of good teaching and learning resources during mathematics lessons. Teachers in the school system
can be considered as a form of resource that is, human resource (Hiuhu, 2007). The shortage of mathematics teachers in
secondary schools due to high attrition rate (Yara and Otieno, 2010), is a challenge in teaching and learning mathematics.
The studies reflected on the performance of regular secondary school students but not performance in mathematics by the
learners who are hearing-impaired. The current study is considering the determinant factors affecting the performance in
mathematics by learners who are hearing-impaired in secondary schools for the deaf in the lake region, Kenya.

Mbugua et.al (2012) had underscored the influence of teaching/learning resources on the performance of secondary
school students in mathematics in Kenya. Their findings indicated that textbooks were leading with 94.1% followed by
mathematics geometrical sets at 28.4% colored chalk, 25.3% while charts and mathematical models accounted for 10.5
and 6.2% respectively. Quoting Psacharapolous and Woodall (1985), they stated that textbooks are major input for
performance in examinations. The current researcher views it that, it is from the text books where the content areas to be
covered and also, the concepts and skills to be learnt and applied in problem-solving (in mathematics) are specified. The
textbooks, particularly the teachers’ guide books and the syllabus also specify the time for covering a particular content
area, methodology and teaching strategies necessary for the content coverage. The availability of textbooks and qualified
teaching staff in a secondary school (Mbugua, et, al, 2012) is strongly related to high achievement among children from
lower income families especially those from rural boarding schools. Some scholars have summarily considered the
availability of teaching/learning resources as the pivot to greater academic achievements in the schools.

The studies , for example by Eamon,(2005), Adeogun and Osifila (2008) and Al Agil et.al.(2013) concentrated on the
significance of teaching /learning resources in enhancing academic achievement among the regular students in schools.
Furthermore, they were conducted other countries with different educational policies, layouts and context. The current
study is also particular on the influence of such resources on the performance of learners with H.I. on mathematics which
was not addressed by the studies above. Korir & Kipkemboi (2014) and Kosgei (2015) also conducted the studies on the
management of physical resource materials and human resource and their role in enhancing academic performance among
learners at/in secondary schools in Kenya.The studies underscored the role of such resources with reference to the regular
students in regular secondary schools. This is in contrary to the current study that is concerned with the role they play on
influence or effect the performance of the hearing —impaired learners in Mathematics at K.C.S.E exams.

3. RESEARCH METHODOLOGY
3.1 Research Design:

The study employed a multiple case study research design to conduct investigations in this study. A case study method
enables a researcher to closely examine the data within a specific context (case). In most cases a case study design selects
small geographical areas or a very limited number of individuals as the subjects of the study (Zainal, 2007). Case studies
distinguish themselves from experiments especially in control. A true case study requires the researcher to study a
phenomenon without affecting the study subject at all. In this study the performance in mathematics by learners with
hearing impairment was investigated from three cases, that is, the three special secondary schools for the deaf in Nyanza
region.
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3.2 Location of the Study:
The study was carried out in Western Kenya and covered three counties-Kisii, Siaya and Migori Counties.
3.3 Target Population:

The target population was 54 respondents that comprised of 3 principals, 12 Mathematics teachers, 9 Curriculum Support
Officers 6 Parents representatives and 24 form 3 students.

3.4 Sample size, Sample and sampling techniques:

The study sample size was 47 respondents that comprised of 3 principals, 8 Mathematics teachers, 6 Curriculum Support
Officers students, 6 Parents Teachers Association representatives and 24 form 3 students. Saturated, stratified and
purposive sampling techniques were employed to pick out the sample.

3.5 Research Instruments:

The study employed interview schedules, observation checklist, focus group discussion guide and document analysis
guide to collect data.

3.6 Trustworthiness of qualitative data:

Validity and reliability of qualitative data was ascertained through Lincoln and Guba (1985) qualitative paradigm:
Credibility; Transferability; dependability; and conformability.

3.7 Data Analysis:

The data were reflectively analyzed starting from the time they were collected while still in the field (Creswell, 2009; Gall
et. al., 2007; Maxwell, 2005). Thematic analysis was then done on the data.

3.8 Ethical Considerations:

The ethics of research were upheld by researcher such as accessibility and acceptability, protecting participants from
harm, obtaining informed consent of participants, anonymity and confidentiality and respecting the privacy of
participants.

4. RESULTS AND DISCUSSION

Results and discussion on Influence of teaching and learning resources on mathematics performance among deaf
learners:

The study investigated the influence of teaching and learning resources on the mathematics performance among deaf
learners. The themes that emerged were Inadequate use of resources, Poor teacher technical skills, Lack of Hearing Aids,
Few mathematics textbooks, Lack of geometrical sets and calculators and Inadequate Four figure mathematics tables .

Inadequate use of resources:

Most respondents were of the opinion that there were many resources in schools which could be used to assist deaf
learners but in most cases, they were not being used by the teachers frequently. The teachers did not have time to use the
resources that were available in the schools and this negatively influenced the mathematics performance. In some schools,
it was found that some resources were available and could be used in classroom for teaching but, they were under custody
in the offices. Some arguments posited on this (observation results and document analysis outcome) were that, the school
infrastructures were still under construction which on completion would facilitate their applications or use in classrooms.
Some respondents therefore reported that:

“We have so many resources in school such as computers,hard discs and projectors but teachers don’t use them in most
cases” (Principal, 2)

“In most classrooms, there are several resources that can be used for teaching deaf learners but you will realize that our
teachers rarely use such resources in their teaching”(Maths teacher, 4)

“We only see mathematics textbooks, four-figure tables, geometrical sets and some realiers/models/objects” (Learner 3,

FGD 1)
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The excerpts, it can be concluded that teachers did not make time to use the available resources to teach the deaf learners
during lessons. This could have affected the mathematics performance negatively. In addition, the data obtained from the
observation checklists also revealed that several learning resources were lacking in schools for the deaf. Most schools had
inadequate materials which also lowered the mathematics performance of deaf learners. This finding agrees with Adeogun
and Osifila (2008) who reported that with inadequate or no teaching/learning resources, the learners tend to lag behind
with reference to concept formation and skills development in mathematics, hence, low achievement. Similarly, Yara and
Otieno (2010) attributed poor performance in mathematics by secondary school students to lack of use of good
teaching/learning resources during mathematics lessons. In addition, the study by Al Agil, et.al, (2012), revealed that
there was a significant impact of educational resources on students’ academic performance. They argued that with
inadequate or no teaching/learning resources, the learners tend to lag behind with reference to concept formation and
skills development in mathematics, hence, low achievement. From this study it is realized that the performance of learners
with hearing impairement in mathematics was grossly lowered due to lack of use of teaching/learning resources during the
lessons.

Poor teacher technical skills:

Technical skills refer to the talent and expertise a person possesses to perform a certain job or task. In this study, it refers
to the knowledge and abilities needed to accomplish mathematical, engineering, scientific or computer-related duties, as
well as other specific tasks such as the management and use of audiological systems during teaching. In the present study,
most participants reported that teacher lacked technical skills to utilize the available resources which could assist them
teach the deaf learners well. Sometimes, it was just lack of devotion to use them. The teachers did not have the capacity to
use some of the resources in school because of lack of knowledge or devotion. Some respondents reported that:

“The YF system is in school and teachers cannot use it because of their limitations. This has affected learning of
mathematics greatly because it remains abstract in most cases” (Principal, 2)

“The government of Kenya through the ministry of education has given many schools the resources to be used by the deaf
learners, but from the look of things, teachers shy away from using them totally” (CSO, 2)

From the above interview reports, it can be realized that lack of technical skills among teachers has negatively affected
the mathematics performance of deaf learners. In addition to this, the results from document analysis item revealed that,
the schools had technological appliances which could be used but were still not installed in the classrooms. The teachers
therefore were not accessing them for teaching. This means that technical skills of teachers are paramount in their use of
such resources which would in turn lead to better mathematics performance. It also reflects that devotion and dedication
among teachers could add value to the learners’ performance in a subject like mathematics. The schools should also have
appropriate infrastructure to facilitate the installation of the appliances and their usage.

In teaching a subject like mathematics, Kosgei (2010) emphasized the use of technological resources like computers and
projectors, compact discs (CD), flash drives, periodic tables, charts, laboratory equipment among others. He remarks that
performance, no matter how well educated and professional teachers are; need teaching aids and conducive physical
environment for themselves and their learners. In this respect, lack of the use of such technological resources when
teaching mathematics accounted for low performance in mathematics realized among these learners.

Lack of Hearing Aids:

A hearing aid is a small electronic device that you wear in or behind your ear. It makes some sounds louder and clearer so
that a person with hearing loss can listen, communicate, and participate more fully in daily activities. A hearing aid can
help people hear more in both quiet and noisy situations. In the present study, it was reported that most schools lacked
hearing aids, (Observation guide report) and even in cases where they were available in schools, the learners were not
using them. It was realized that learners had developed negative attitudes towards using them in most cases (Focus group
discussion report). This was one of the resource factors contributing to low performance in mathematics by these students.
Some respondents reported that:

“We don’t have hearing aids as at now in our school, but even the time we had them, our deaf learners never used them
well. They had developed negative attitudes towards using them at school for cosmetic reasons” (Maths teacher, 5)
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“Well....we have had several cases where deaf learners refuse to use hearing aids. Also, we don’t have regular supply of
hearing aids in the school”(Maths teacher, 7)

“They are not good for us. We learn not with them. Good for standard 1 & 2 children” (Learner 4, FGD 2)

From the above reports, it can be concluded that negative attitude towards hearing aids and lack of them in some schools
lowered performance in mathematics. This was because the hearing impaired learners, especially the hard of hearing, had
difficulty in understanding concepts without the devices. In agreement, Rumba (2014) revealed that, inadequacy or lack of
such resources like hearing aids in such schools lowered the performance at KCPE. In a similar note, Muguongo, (2016)
found that inadequate provision of auxiliary services including hearing aids, were agents of low performance among
hearing impaired students at KCPE exams. The finding of this study is in concurrence with the above studies that
inadequate use of hearing aids also contribute to low performance in examinations by learners who are hearing impaired.

Few mathematics textbooks:

The issue of few number of mathematics books was also reported as a theme on the factors that influenced mathematics
achievement among deaf learners. Most teachers who were interviewed reported that, there were still few mathematics
text books for deaf learners in schools despite the attempts by the Ministry of Education to purchase more books for
schools. The deaf learners had to share mathematics textbooks in most cases and this limited time for maximum
concentration among the deaf learners. This negatively affected the performance in mathematics among the deaf learners
in most cases. Some respondents reported that:

“Our learners share maths books in class during lessons. It’s difficult at times to assign each learner own book as the
books are few. This has limited teachers and learners efforts to perform in mathematics ’(Maths Teacher, 3).

“For a teacher, the number of maths books should be adequate so that the assignments can be easy to give and mark on
time. But in most cases in school, we have shortage of maths books for our deaf learners and it has negatively affected
their performance in mathematics ’(Maths Teacher, 4).

Well...mmmmhhh....you see without adequate maths text books, teaching of maths is difficult and learning cannot be
individualized at all with that scenario. In our school, we have few maths books and even the four-figure tables are
lacking for some students. This means that the deaf learners must share them, and this has made them not to perform well
in mathematics.” (Maths Teacher 2).

The observation results from the three schools indicated that some students were sharing books to the ration of 1:3 or 1: 4
during the lessons. From the document analysis results, there were no specific records to ascertain the textbook flow to
student and back to the distributing office. In such cases there were no certainties as to whether all students were
effectively using the textbooks.From that result guide also, supplementary books were not adequate with students.

From the three interview extracts and observation/document analysis reports stated above, it can be concluded thatthe few
number of textbooks including the four-figure tables and supplementary books in schools made it difficult for maths
teachers to teach and give the assignments as expected in the subject. The teachers thus could not give many assignments
as learners have to share books to do them. This, as per the current study, lowered the mathematics performance in
schools. In agreement, Mbugua et. al. (2012) in their study found that textbooks as a resource, were leading with 94.1%
followed by mathematics geometrical sets at 28.4% colored chalk, 25.3% while charts and mathematical models
accounted for 10.5 and 6.2% respectively.

Similarly, Psacharopolous and Woodhall (1985), stated that textbooks are major input for performance in examinations.
The current researcher views it that, it is from the text books where the content areas to be covered and also, the concepts
and skills to be learnt and applied in problem-solving (in mathematics) are specified. The textbooks, particularly the
teachers’ guide books and the syllabus also specify the time for covering a particular content area, methodology and
teaching strategies necessary for the content coverage. The availability of textbooks and qualified teaching staff in a
secondary school (Mbugua, et, al, 2012) is strongly related to high achievement among children from lower income
families especially those from rural boarding schools. Some scholars have summarily considered the availability of
teaching and learning resources particularly the textbooks as the pivot to greater academic achievements in the schools.
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Lack of geometrical sets and calculators:

Most participants reported that there was shortage of geometrical sets and calculators which negatively affected the
performance of students with hearing impairment in mathematics. Some deaf learners could not get access to geometrical
sets, and this affected their level of individual practice in solving mathematical problems during lessons and at home. It
was also reported that some deaf learners lacked calculators which were necessary in the solving of mathematics
problems. From document analysis, it was evidence that records pertaining to supply of geometrical sets and calculators
was not officially censored. There were no records to show that the school was ordering and supplying these items to the
students. One of the principals reiterated that such tools/materials were the responsibility of the parents. During
classrooms observations, (all the three schools) some students did not have these gadgets and had to beg from colleagues
when the need to use them arose. These affected how these deaf learners got engaged with mathematics as a subject and
eventually it has negatively affected the performance in mathematics. From interviews, some of the respondents reported:

“In our school, we have few facilities like calculators which can help us to practice mathematics during lessons. We have
to share them in most cases and this has really affected us negatively in mathematics”(Student 6 FGD, 3)

“I see...we lack geometrical sets and you know they are crucial in the enhancement of mathematics performance. This
has hindered the deaf learners from improving in mathematics because we have nothing to help us”’(Maths Teacher, 3).

“Materials to help deaf learners do mathematics are a big problem. Learners need sets and calculators which are very
crucial in the practice and solving of mathematical problems...this really affects us in class both in school and home and
the maths performance can’t go up in a big way.(Maths Teacher, 1).

“our parents are adamant buying for us geometrical sets and calculators...parents say the school to give us these things”
(student 3 FGD 1).

From the interview excerpts above, it was revealed that shortage of learning materials like geometrical sets and
calculators had affected the teaching and learning of mathematics among deaf learners. The issue of teaching learning
resources had been echoed by different scholars. Availability and appropriate use of these resources added value in
performance of mathematics by students. The other way round, lack of these resources by students lowered their
performance. In agreement, Adeogun and Osifila (2008) in their study revealed that there was a significant impact of
educational resources on students’ academic performance. From the findings it was argued that with inadequate or no
teaching/learning resources, the learners tend to lag behind with reference to concept formation and skills development in
mathematics, hence, low achievement. In a similar note, Al Agil et.al (2012) reported that lack of teaching learning
resources when learning a subject like mathematics lowered the students’ performance. Murray, Silver-Pecuilla & Helsell
(2007) had argued that the use of calculators was a necessity for mathematics instruction in classrooms. Lack of such
resources therefore impacted in low performance in the subject by the learners. The current study revealed that the use of
such resources like the calculators and geometrical sets were lacking during maths lessons; most of the student had to beg
from their colleagues. In effect this resulted into low performance in the subject. This is an area that has to be addressed
before deaf learners can attain higher grades in mathematics.

Inadequate Four figure mathematics tables:

Most participants reported that deaf learners in schools lacked four figure mathematical tables and this affected the quality
of practicing mathematics during lessons. The participants argued that lack of maths tables hindered deaf learners from
internalizing concepts in the subject. The use of the four-figure mathematics tables is nowadays emphasized in
mathematics lessons in high schools .During classroom observations, it was realized that most students did not have these
resource to assist them solve problems in mathematics . From document analysis in the study schools, no records were
available reflecting their provision by the schools .It was an entity left for the parents. Again, the students in the focus
group discussion stated that their parents were not very much in a position to supply the items. The learners therefore
didn’t have enough time to use such resources and this negatively affected their performance in mathematics. Some of the
participants reported that:

“In our school, we have very few maths tables which can’t help deaf learners to practice mathematics. In ideal situation,
each leaner is meant to have own material but in this school, we lack such facilities and as such the maths grades have
been low” (Maths Teacher, 7)
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“Lack of facilities such as maths tables affects the performance in mathematics. The deaf learners have to share them
while in class and they will lack time for doing practice and eventually maths grades have become low throughout”

(CSO, 2).

From the interview excerpts above, it can be concluded that inadequate mathematical tables has hindered the
improvement in mathematics performance among deaf learners. The deaf learners are not in a position to spend more time
practicing mathematics in school and finally this has lowered the mean grades that are achieved by deaf learners in
mathematics. Among the resources being used for teaching mathematics, Mbugua et. al. (2012) found that textbooks as a
resource, were leading with 94.1%. In Kenya today, mathematics textbooks go together with the use of four figure maths
tables. Without the four-figure mathematics table, solving problems in mathematics in secondary schools is not possible.
Just as the calculators and geometrical sets, there is need that these materials be availed to all students during a
mathematics lesson to enhance their performance.

5. SUMMARY, CONCLUSION AND RECOMMENDATIOINS
5.1 Summary of Findings:

The study investigated the influence of teaching and learning resources on the mathematics performance among deaf
learners. The themes that emerged were Inadequate use of resources, Poor teacher technical skills, Lack of Hearing Aids,
Few mathematics textbooks, Lack of geometrical sets and calculators and Inadequate Four figure mathematics tables.

5.2 Conclusion of the findings:

The study concluded that the teaching and learning resources such as Hearing Aids, Few mathematics textbooks,
geometrical sets and calculators and Four figure mathematics tables were inadequate.

5.3 Recommendations:

It was recommended that the government and parents should provide these critical teaching and learning resources to
students having hearing impairment so as to improve performance in subjects like mathematics.

5.4 Suggestions for further research:
i) The influence of degree of hearing impairment on mathematics performance by learners who are hearing impaired.

ii) The effect of the administrative time of the heads of institutions on performance in mathematics by the learners who
are hearing impaired.

iii) The influence of learners attitudes on the performance in a subject (Mathematics)
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