Chapter One
Introduction

1.1 Background to the Study

Mathematics is a compulsory subject at both primary and post-primary level in
Nigeria as a result of its importance to the scientific and technological advancerq%of the
nation. It is also one of the crucial and strategic school subjects worldwide d@%s mutual
relationship with other subjects which make it a foundation subjec)Q&Jmportance of
Mathematics can be further justified by the way it is being made pulsory subject and
course at the primary, secondary and tertiary educationa@el in Nigeria. In addition,
Mathematics is seen as a strategic subject not only f@the point of view of getting
academic qualifications, but also as a subject that@%res the students for future challenges
as well, irrespective of the field they evenuﬁ@ tures into'.

Furthermore, the scientific prog\Qa\and technological prosperity of a country can be
said to depend on the quality of &{(Qmatics taught in its educational system, especially at
the primary and secondar@l level, where the foundation for subsequent educational
development is laid. In o to survive in the society and improve one’s quality of life, basic

.
learning skills@a reading, writing, arithmetic and life skills, are necessary and
Mathema%cation was designed to nurture these skills?. In other words, the usefulness
and B@%ﬁs inherited in Mathematics is so enormous that students across all levels will
always encounter it and Mathematics-related problems. Thus, the emphasis being laid on
Mathematics as a core, mandatory and compulsory subject offered in primary and post
primary institutions of learning in Nigeria and its recognition as part of the mandatory

requirements for admission into Institutions of higher learning in the country through



attainment of credit in external examinations are clear indications of the relevance of the

subject in the Nigerian educational system?.

In addition, most recruitment exercises and job opportunities in both private and
public sectors in Nigeria are mostly based on Mathematics and current affairs related
questions, thus further emphasising the strategic importance of Mathematics. Al%se are
notable and concrete validations for the much emphasis laid on Mathemati Qﬂ field of
study and subject in virtually every aspect of national developmet. the world is
advancing into technology-driven economies, such development a @ncement will surely
be based on scientific and technological knowledge both ot@ch are highly dependent on
Mathematics and other science subjects. This simply im &at, the general development of
a country in terms of economic prosperity, scient@rﬁtechnological advancement among

others, is largely reliant on the scientific a@ological education, and by extension, the

Mathematics Education made availabl D\e citizens of such country*.

One of the common &@}Eﬁcs concept/topic at the secondary school level is
Algebraic word probl Q‘h\e teaching of Algebraic word problems in Mathematics is
premised on the id&at real life Mathematics problems goes beyond simple and common
Mathematic ogcwtlons as it can incorporates a combination of operations such as addition,
subtract&%nultiplication, square root, square, division and other operations. Thus, the
inco%ﬁtion of Algebraic word problems as a Mathematics topic can be justified by the
need to enable Mathematics students applies Mathematics knowledge to real-life problems. A
good Mathematics teacher should thus be able to expose students to necessary Mathematics

skills to prepare them for everyday life and preparing them for future challenges.



Furthermore, Algebraic word problem is a Mathematics problem where the relevant
information is presented grammatically rather than by using Mathematics symbols and signs.
In this case, students were expected to apply basic mathematical skills to solve real-life
situations through application of Mathematics symbols, operatives and procedures. This topic
is a very important as it permeates virtually all other Mathematics topics thus forming a
common basis for research problems among of researchers such as psy Q%S and
Mathematics Educators. It has been documented that most researches relate Algebraic
word problems focuses mostly on the likely influences of lingui xmputational, and
presentational task features such as number of words, gramﬁtic complexity, presence of

particular key words, number and nature of the require ions, nature and size of the

given numbers and subject features such as age, ea@eneral intelligence, linguistic and
mathematical ability of the problem solver a ov®§er5, on learners’ success rate>.

Algebraic word problems are usu Made up of sentences highlighting a scenario
requiring applications of Mathema‘@perations such as addition, subtraction, multiplication,
division, less than, greater th@%al to and others. These are usually real-life situations that
people might find then&%gin every day, thus requiring application of one method or the
other. The ratio a®nd Algebraic word problems can further be justified by the fact that
learning pro, gfare important for children to understand as they make them apply their
knowle@rbf different Mathematics concepts to problems. This can also further be justified
by the fact that they understand Mathematics language and terms like difference, fewer, more,
less, multiply, addition, subtract, reduced among others. It’s very common to see teachers
including Algebraic word problems in their Mathematics lessons a couple of times a week as

the concept of Algebraic word problems permeates virtually all Mathematics topics. This



further gives children a chance to work on the problems and let their brains process what they
have learned.

As important as Mathematics and Mathematics topics like Algebraic word problems
are to attainment of goals, aims and objectives of learning Mathematics, there is extremely
high and consistent failure of Nigerian students in it as students continue to, exhibits
weaknesses in almost all topics and aspects of the subject, particularly in Nig Qﬁs was
revealed in most of the results released by external examination bodies %Qst African
Examinations Council (WAEC) and National Examinations Counci@ ), which usually
reveals a mass failure in Mathematics and English Language’: 8%ﬁhe basis of the above,
the performance of students in other school subjects can Qo appear higher than that of
Mathematics, thus making investigating poor per r%% in Mathematics a topical issue in
educational researches in Nigeria without exce ﬁb f students with hearing impairment.

This dwindling performance is li ho be caused by a myriad factors which can be

.
student-related, govemment-relate{(—s\ifamily-related and environment/society-related
Specifically, many studies a&%orities presented many causes of poor performance in
Mathematics among s%t? The government-related factors are in the majority and these
includes but n f@d to: shortage of well-trained Mathematics teachers, inadequate
Mathematic%gﬁng facilities, lack of fund to purchase necessary teaching and learning
equi@%oor quality of Mathematics textbooks, large Mathematics classes, poorly
motivated Mathematics teachers, lack of science and Mathematics laboratories and libraries,
poorly coordinated supervisory activities, interference in the school system by the civil

service, incessant transfers of Mathematics teachers, automatic promotions of pupils who did

not pass Mathematics and inequality in access to education opportunities, all of which



hamper the smooth acquisition of Mathematics knowledge and further contributes to the
dwindling state of Mathematics achievement® 101112,

However, it should be noted that the main aims of teaching and learning Mathematics
topics and concepts such as Algebraic word problems can only be attained if the needs of all
categories of learners in the classroom is considered as every classroom is diverse in nature.
In other words, there is diversity in every classroom as a result of the varied 1 Q&gaeeds,
abilities and background of each student. Diversity can be conceptualised through
understanding of each student’s differences along dimensioné\thnicity, gender,

socioeconomic status, age, ability/disability among others. @ords, diversity in the

t
classroom can be said to signify variations in abilities, i ce, status and identities. For
instance, student’s age, race, socioeconomic statu g@, disability, and nationality can be
construed as components of diversity among st . On the basis of the above, any special
need and disability displayed by a student can be categorised as a component of diversity
which need to be considered by the {(%ser, while planning for classroom activities.

In relation to the abwi&eria is a signatory to the Education for All (EFA) policy.
Education for All (EE\% hich is a global intervention started by the United Nations
Educational, S 'E@and Cultural Organization (UNESCO). The main aims of EFA
includes pr 'g(of basic education to all people, including children, youth and adults,
which &mnymous with what inclusive education signifies'® !4, The discriminatory
attitude of educating students with special needs in alienating environments such as
segregated/special schools was what prompted the introduction of inclusive education and

this educational practice has been recognized as a strategy to reach the EFA goals in the

Dakar Framework for Action'!. In other words, the concept of diversity can thus be said to be



synonymous with inclusive education as both concepts emphasises a situation whereby
instructors are aware of the diversity of students and works with students to create a safe and
collaborative learning environment. That way, teacher adopts multiple learning strategies to

deliver instructions and provide students with an opportunity to share what they know.

Based on the above, there is the need for change in the process of teaching and
learning Mathematics due to the need to fully accommodate the needs @%gories of
learners who are of various individual differences and intellectual capdbilities. This is what
inclusive education entails as creating equal access to all cate Q of students in the
classroom is crucial to attainment of teaching objectives. @is justified in as there are
varieties of students in a classroom with varying leamt&%s. While some are having high
intelligence quotient which demand a specialised %@ional programme for them, others are
slow learners and some might be facing ce@fgming difficulties due to the existence of a
physical or unseen learning disabibi@l these variables are muchcapable of directly
influencing the academic achiev@qc?of students in Mathematics and need to be considered
in any educational planni .$study. Such seen and unseen learning disability can range
from auditory, Visuell&&ectual, physical and emotional challenges. However, this study

[ ]
focused on the Q&%}r’y of students experiencing auditory impairment.

@Vorld Health Organization stated that a person who is not able to hear and
someone with hearing thresholds of 25 dB or better in both ears can be said to have hearing
loss, while the hard of hearing refers to people with hearing loss ranging from mild to severe
and capable of benefiting from usage of assistive devices such as hearing aids, cochlear
implants and communicating through spoken language, lip-reading and captioning.!’

Educational challenges and obstacles related to hearing impairment, stem around
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communication. Such students are likely facing difficulties in the aspects of arithmetic,
calculation, manipulation among others. This clearly implies hearing impairment is a factor

capable of directly affecting secondary school students learning of Mathematics.

Hearing impairment could be viewed as one of the most complex sensory deficit in
humans and can be of various forms and capable of influencing the academic achi@%en‘[ of
students in Mathematics generally and Mathematics Algebraic word proble articular.
Hearing impairment can be congenital or adventitious. Congenital hea%gg{s is a hearing
loss that occurs before birth and can be mostly associated wit factors, disease or
medications'é. This kind of hearing loss means you are born partial or complete hearing
loss and it is most often associated with genetic disord@@ affect the normal development
of hearing organs, although birth complications, @(énal infections, and drug and alcohol
use during pregnancy are sometimes to bl@ here are three types of hearing loss that
could occur congenitally and these am&&yctive hearing loss which involves problems with
the outer or middle ear; sensorin@d(?earing loss, which involves problems with the organs
that transmit nerve signal ) the ear to the brain such as the cochlea and the cochlear
(acoustic) nerve of t ﬁer ear and mixed hearing loss, which involves features of both

S \’
conductive hea@g;}oss nd sensorineural hearing loss.

O

Q%lg loss could also be adventitious (acquired) which occur after birth as a result
of post-natal causes. This type of hearing loss which is the most common and occurs at a
later stage during a person’s life as a result of various factors ranging from diseases or
infections to accidents. For an hearing loss to be considered adventitious, such a child must
possess a normal auditory system which functions normally, just like any other person, until

a situation arise which alter everything. Such situations can be in form of accident, infections,
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disease among others. Among the common causes are diseases like measles, mumps, flu,
typhoid fever, otitis media — inflammation of the middle ear, red fever and meningitis!®. It
has also been discovered that exposure to drugs and harmful chemicals can likewise lead to
hearing deficiency as certain medications can lead to bad effect on the hearing system and
some of these drugs are ototoxic drugs like aminoglycoside antibiotics, diuretics and

cisplatin!®. Q
From the above, it could be deduced that type of hearing impairmen isQrong factor
to be considered while carrying out any study that focuses on edfication of students with

hearing impairment. This could be premises on the idea_t students with hearing

impairment are likely to experience challenges in lea @ Vlathematics concepts such as
Algebraic word problems due to the nature of M h@s language and difficulties arising
from the identification of crucial connectiyes these students might find difficult to
interpret and everyday words that are &é\in very specific ways in mMathematics and
specialist words which have to be@ so that problems can be solved?. There is also the
need to consider other langu&ctures such as conditionals (if and when), comparatives
(greater than, the leas®han and the most), negatives (not and without), inferentials
(should, could, 6}?@, and since), low information pronouns (it and something), lengthy
11

passages thafxeli€s on connectives, words that have different meanings within Mathematics
than th@ in general usage (such that, difference, factor, product and integral), various
ways of expressing concepts, abbreviations and symbols?!.

It can be stated that Mathematics performance can be affected by language

comprehension abilities as students with hearing impairment experiences delay in

development of language skills and this delay affects their ability to comprehend Algebraic



word problems, comprehends and interpret Mathematics terminologies and engage in
mathematically-centred classroom discussions?>. Research indicates that students with
hearing impairments may encounter difficulties comprehending mathematical vocabulary and
instructions, resulting in errors when solving problems and a diminished sense of confidence
in their Mathematics skills?’. As expected, these notable challenges are enough evidences
that students with hearing impairment actually experiences difficulties in 6Qrst nding
crucial Mathematics concepts and topics such as Algebraic word problems (J

Students with hearing impairment, as a result of their acou@equacies, usually
adopt visual and manual ways to communicate, and that furt rﬁlins their reliance on a
special coded manual and spatial language for interactio on signs which makes use of
body language and lip patterns. Thus, there is 6(6 to adopt an appropriate learning
strategy to make them learn at an equal pace ¢ ed to their hearing peers and that’s why

A\

\S
strategies and educational tools for teach'\g‘}eaming Mathematics should be inclusive and
.
accessible in such a way that ever@i‘e same classroom should be able to learn at an
equal rate. Adopting inappro ays of learning can make them learn at a slower pace
irrespective of the schoh@%g they are placed, whether segregated or inclusive.

Given t \ istic challenges likely faced by students with hearing impairment,
interpreting ggraic word problems into mathematical statements might be a bit
chal en@'r he way out is thus for the teacher to devise the appropriate instructional
strategy capable of inculcating Mathematics growth mindset and positive learning skills in
students with hearing impairment. Thus, while attempting to achieve the aims and objectives

of teaching Mathematics to students with hearing impairment, there is the need to imbibe the

spirit of Mathematics growth mindset through adoption of constructivist-based learning



strategies such as collaborative learning capable of taking care of the diverse learning needs
of such students in various Mathematics topics, especially in Algebraic word problems. This
assertion was further reinforced by the fact that some methods used in teaching and learning
of science subjects such as Mathematics are ineffective and devoid of challenging and
creative activities, thus demanding for the use of an instructional strategy that could involve
use of concrete activities to enhance learning among learners. Thus, Mathe Q%chers
need to engage the students in a collaborative learning environment whichencgtirages social
interaction among students with hearing impairment. Q

As Algebraic word problem is a very crucial aspec o$hematics that exposes
students to critical and logical thinking, it definitely hav@ ificant role to play as far as
teaching of science and technology is concerned. h% 1ls can be achieved if in Algebraic
word problems learning, the conceptual unders g relational knowledge is embedded in
the minds of students as conceptual andrelational knowledge is more needed by students

.

with hearing impairment, not me&&%&‘uon and cramming?. Such category of knowledge
reflects the ability of studclt\Q@combine, relate and connect several different learning

activities and apply sarh@&)blem solving. The most often used mathematics concepts thus
require deep uHQe@ng to facilitate their proper application in real-life situations.
t

Tow%

ori clu@wed to be given opportunity to have equal access to Mathematics learning so as

s end, students with hearing impairment in classrooms, whether segregated

to significantly reduce the learning gap between them and others. In other words, the aims of
teaching Mathematics can only be achieved if all psychological impediments capable of
disrupting smooth acquisition of Mathematical skills are removed. Among examples of such

psychological impediments is what is termed mindset®®. Students with hearing impairment’s
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readiness to learn is dependent on their believe that they can learn or not and those with the
belief that abilities can be improved with consistent practice (growth mindset) tend to show
higher motivation than those who believe that abilities are unchangeable (fixed mindset)?’.
This implies that a student’s readiness and ability to learn basic mathematical concepts can
be hampered by the type of mindset such a student possess.

Students with fixed mindset exhibits the tendency to give up easily o Qﬁeeging
tasks, whereas those with a growth mindset are of the opinion that keeping'going, even when
work is hard and being persistent is the ideal value to imbibe®*. In@ to eradicate fixed
mindset in a Mathematics class, there is the need to imbibe e%we of growth mindset.
The two mindsets are associated with different achieve Qways. It can thus be stated
that having a growth mindset is paramount to p&'v Mathematics achievement as it
motivates students to believe that their abilities % ¢ boosted and improved upon?®. In other
words, growth mindset is the complete o }Re of fixed mindset as it eradicates all manners

.
of negative thoughts and attitudes @s learning of Mathematics. This is a very important
tool to possess in a Mathema@%ss as the pathway toward unhindered learning need to be

strengthened first. Q

[ ]
Howev@om the need to imbibe growth mindset in learners in a Mathematics

class, it C%Qﬁated that the objectives of Mathematics education can only be achieved if
the rhgng all categories of learners in the classroom is considered as every classroom is
diverse in nature. In other words, there is diversity in every regular classroom as a result of
the varied learning needs, abilities and background of each student. Diversity can be
conceptualized through understanding of each student’s differences along dimensions of

ethnicity, gender, socioeconomic status, age, ability/disability among others. There can thus
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be said to be a close and interlinked relationship between diversity and inclusive education as
both concepts create awareness about the need to consider individual needs and differences
of students by creating an inclusive and collaborative classroom. That way, teacher adopts

multiple learning strategies to deliver instructions and provide students with an opportunity

3

Continuously, the aims and objectives of teaching Mathematics tc@ nts with

to share what they know.

hearing impairment are attainable if appropriate learning strategies sui%go(their learning
needs are adopted as the success of any teaching depends on the te strategy adopted by
the teacher. Such learning strategies, as envisaged, should .@w ual advantages of imbibing
growth mindset in them and taking care of their diverseleatning needs through constructivist
approach. An example is collaborative learning st@ This can be justified by the fact that
some of the factors which lead to successf g include 'learning by doing' and 'making
sense of things?® and collaborating. -5\\'\

The focus on collaborativ%ac?ling strategy strategies is premised on the assumption
that subject teachers w t constructivist approach in teaching abstract subjects like
Mathematics are mor Qtlve compared to those who transmits. This can be reinforced by
the idea that tk@e}iargles are constructivist in context rather than being transmissive as
teachers yﬁhre constructivist in their teaching style view learning as centred in the
devek&nt of skills and knowledge in the child, while those who are transmissive are
focussed on the delivery of curriculum content and the efficiency of information flow to the
learner® 31,

Also, with regards to current global trends in education, teachers are expected to

teach beyond subject matter and imbibe important life and learning skills which include
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critical thinking, creativity, collaboration and communication®> 3. Thus, promoting a
learning environment that is premised on collaboration and cooperation, which addresses the
aforementioned learning skills and thus exposes students to cooperation skills after school
which further prepares them for life after school which can be challenging and competitive.
This further justifies the need for the adoption in inclusive teaching and learning$1tegies
such as cooperative and collaborative learning strategies. Q

Thus there is the need to erase all challenges, fixed traits in students With hearing
impairment and replace them with growth mindset through con@i ist approaches to
teaching Mathematics such as collaborative learning strategies Mn teaching students with
hearing impairment in the classrooms. The rationale such learning strategies is
embedded in the belief that constructivism approa h)@onymous with paradigm shift from
traditional and conventional learning to m%iegtfb agogies. In other words, constructivist
approach is the best in building growth met in learners. However, there is the need to

.
briefly discuss what collaborative 1 \irategies are all about.

Collaborative leam'rr@ tegy is an instructional approach premised around
organizing classroom @%s into academic and social learning experiences and such a
educational app o@compasses a whole lot more than group work as it improves social
skills throu%cooperation and collaboration in learning, provides learning cum social
opp rtu@r'g for students in a controlled environment and allows for students to be
academically successful and socially active** 3°. The implication here is that this learning
strategy is presented as a social experience that fosters interdependence and positive
dependency in such a way that knowledge construction takes place through collaboration. A

valid demonstration of the idea that two heads is better than one. However, collaborative
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learning needs to be structured and all students need to be involved to accomplish specific
goals and acquire knowledge through information exchange, self-evaluation among the
participants, all these processes facilitated by the teacher as the teacher is classified as a
facilitator’!. Collaborative learning strategies also involves work in small clusters and teams
to achieve a stated goal in Mathematics, as determined and facilitated by the teacher. These
XN

methods can be used to teach any Mathematics topic to any class as it accom Q 1l age

ranges. Q/

The underlying context of collaborative learning strategy is@ed upon reaching
consensus as a team through cooperation and collaboration among team members. This is
totally different from competing with each other in tha ember of a group is key to
resolving the main problem and there is no e O@a group to defeat another, while
competition promotes the exact opposite of this! process can be used in various learning
situations, irrespective of learning needs hy level, gender and special needs as it does not

.

discriminate on any basis. In add'{ﬁs\whlle applying collaborative learning strategy, the
team members work indepen@%on specific tasks based on teacher’s instructions, within
the same group to achib@%mmon goal®S. In other words, collaborative learning strategy
is an instructio 1@?& that puts the burden and responsibility on team members/students
to be activelyainvolved in cracking the main problem and resolve the logjam themselves. This
kind_of’ m enables students to benefit from each other through shared responsibilities
and accountability by learning from the knowledge and strengths demonstrated by others®’.

There are some essential components of collaborative learning strategy that
distinguished it from other learning strategies. These are: positive interdependence which

imply that when an environment of interdependence is provided, students feel responsible
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for their own outcome and the team’s success which translates to sinking or swimming
together; face-to-face interaction which demonstrate how students engage in meaningful
discussions, make bold eye contact with each other and provide supportive guidance; group
behaviors: students can acquire various behavioral techniques like interpersonal and social
skills that teach students how to successfully work together with fellow team members; and
group processing which signify that students can evaluate the effectiveness o Q{tam at
the end of the given task by analyzing how well its members were able to cqllabotate?s.

Collaborative learning strategy can thus be said to be a prc@&pable of actively
engaging Mathematics learners to process, synthesise and_apply information and ideas,
unlike the traditional strategies that promotes rote memofisationi of information and facts. In
other words, collaborative learning strategy can q&%ed as a process of interaction and
learning style where students are responsible f ir actions, acknowledge and respect the
knowledge, decisions and contributions klr peers. In other words, it depicts a situation

.
where people come from teams t{@}ﬁé a given instructional conundrum like Algebraic
word problems in groups ’@%pects and highlights other team members' decisions,
judgement and contribﬂ@ this process describes a situation involving sharing of control
and taking resp{}@ among team members for the teams’ decisions®.

Ther@e Various examples of collaborative learning strategies that can be used in
teac in@hematics to students with hearing impairment. However, it should be noted that
in each of these strategies, methods and techniques, the teacher’s responsibility is to guide
and observe the members of each group, give direction for selecting the members of the
group, choose the Mathematics topic they will learn and assists in obtaining the learning

materials and allocate duties among the students so that each member's assigned
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responsibility is incorporated to achieve the predetermined aims, goals and objectives. There
are several types of collaborative learning strategy but among the prominent ones are jigsaw
strategy which includes jigsaw I, peer-tutoring strategy and Think-pair-share strategy among
others 4. This study focused on Jigsaw I, one-way peer-tutoring and standard think-pair-share.
Jigsaw I can be described as an instructional strategy in which students of varying

N

abilities are categorized into home and expert groups, and each student is then Ql work

on a different element of a particular selected main topic*'. In applying & jigsaw strategy,
students from home and expert groups are allocated the same topic t@s‘[orm on and then
return to their home group to explain their findings to their ho eﬁp after which the entire
group then gives a presentation on what they have lear@ ut the given umbrella topic
after each student of the home group to focus o onb%ect of a topic*?. For instance, one
group studies Algebraic word problems involxﬂ@ ractions, while the other group studies
Algebraic word problems involving brack &r which they meet with members from other
.

groups who are assigned the sam((ﬁgﬁc area, to compare notes and absorb the learning
material. After that, they ret% the home group and teach the material to their group
members. With this stn@ach student in the home group serve as a piece of the topic’s
puzzle and whe ‘@? groups later assemble together as a whole, they create the complete
jigsaw puzz%t as been established that students exposed to jigsaw mathematical learning
strat: gy@%rms better than those taught with traditional and conventional method of rote
learning®. Teachers were thus encouraged to get more knowledge on the use of jigsaw I
strategy in teaching Mathematics.

There is also standard think-pair-share strategy which is a collaborative learning

exercise involving a process whereby the individual students collaborate with another student
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to answer a teacher’s question** after which the pair of students will then present their
answers to the whole class. Also, standard think-pair-share strategy as designed is aimed at
guiding students to think on a given topic by formulating individual ideas and share the ideas
with another student®. In addition, standard think-pair-share is adjudged to be a strategy
capable of promoting learning by guiding children to ruminate, think and evaluate their
response to a question, and then share their ideas with a partner. This strate Q%es the
teacher to first asks a question on the topic under discussion and then compels th€ students to
complete the three steps in standard think-pair-share*®. The stra effective in any

classroom settings and can be used with primary, second post-secondary school

students as it is a helpful way to keep students engaged ifi ematics topic. Students are
arranged in pairs based on any suitable criteria that a neficial to all participants.
Continuously, in standard think- ir-% , as applicable to other collaborative
learning strategies, the main strategy is fountded on a range of complementary theoretical
.
perspectives as the strategy allows ’\% e students to construct their own understanding
of a problem by thinking ab g{ndependently prior to discussing it with a classmate or
partner?’. This proces@% entrench constructivism approach in learning Mathematics
among student '@y put, standard think-pair-share signifies a situation whereby
Mathematicgstud€nts works together on a Mathematics problem within a structured period of
time as @m tendency for students to get off topic if the allocated time is not structured.
Another prominent example of collaborative learning strategy is one-way peer-
tutoring. One-way peer-tutoring is a refers to an instructional strategy in which learners

works together in a modified teacher-student arrangement where one of them who acts as

peer teacher conveys knowledge and skills that he/she has mastered to the other who is
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classified as peer learner. In this situation, the real teacher acts as a facilitator or supervisor.
In other words, one-way peer tutoring can be described as an interactive approach between
two or more students in which one of them, usually the more knowledgeable one, acts as the
teacher, while the remaining student(s) are the learner. It has been revealed that peer-
delivered instructional strategy such as peer-tutoring is very effective in teaching&demic
skills to students with varying needs across grade and ability levels*® 4. Q

It can thus be justified from the above that collaborative leami@tegy gives
students with hearing impairment a chance to share their own unic@d s and learn from
each other. In other words, one of the best ways to get students with hearing impairment to
learn actively in a Mathematics class is to use the collabo éeaming approach as a way of
teaching where such students work together in sm 115@5 to reach a shared goal. That way,
students will be made to be responsible for %P%§own learning and the learning of others
and share the burden to succeed. \

.

However, due to the natur‘((%s\%e problem under investigation and the nature of
Algebraic word problems, tln&gf focused on jigsaw I, one-way peer-tutoring and standard
think-pair-share strategi@ed on the need to fully integrate all categories of students in
the classroom, e{@ly the students with hearing impairment, into Mathematics learning
and the benefits ifiherent in adopting collaborative and cooperative learning strategies, there
is the @[o determine the possible effects of the selected learning strategies on the
academic performance of students with hearing impairment, especially in areas like words
problems which is directly affected by the delayed or impaired language development among
students with hearing impairment. Thus, this research work thus proceeded in that direction.

1.2 Statement of the Problem

18



Students with hearing impairment are known to experience difficulties in
Mathematics generally and particularly, Algebraic word problems. The issue with Algebraic
word problems can be linked to their inability to decode spoken words and terminologies
which are crucial to solving Algebraic word problems related questions. There is thus the
need for Mathematics teachers to find a solution to this anomaly by adopting @priate
learning strategies. Consideration can be given to learning strategies that p es"social
learning and positive interdependence such as cooperative and coll Qe learning
strategies. Focus was therefore on selected collaborative learning st@’jgs such as jigsaw I,
standard think-pair-share and one-way peer-tutoring.

In addition, the influences of certain variables cap %ffecting the achievement of
students with hearing impairment in Algebraic w. rd&%lems such as mindset and type of
hearing impairment need to be considered. Th y was thus carried out on the basis of
mindset and type of hearing 1rnpa1rment§\ldents of the students. Thus, mindset and type

of hearing impairment served as Gs\era or variables of the study. The study is thus

necessary as there is a deaﬂ@allable literature on the topic. This research work thus

made efforts to bridge ﬂq@%
1.3 Aiman ﬁ(@wes of the Study

The aim s study was to determine the effects of collaborative learning strategies on
aca em@lievement of senior secondary school students with hearing impairment in
Algebraic word problems in inclusive classrooms. Specifically, the objectives of the study
are to:

i. examine the main effect of treatment on academic achievement of senior secondary

school students with hearing impairment in Algebraic word problems.
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ii.

iii.

1v.

Vi.

Vii.

1.4

Hol:

examine the main effect of type of hearing impairment on academic achievement of
senior secondary school students with Hearing Impairment in Algebraic word
problems.

examine the main effect of mindset on academic achievement of senior secondary
school students with hearing impairment in Algebraic word problems.

examine the interaction effect of treatment and hearing impairment %demic
achievement of senior secondary school students with hearing ifipairment in
Algebraic word problems.

examine the interaction effect of treatment and mind (%demic achievement of
senior secondary school students with hearin Qrment in Algebraic word
problems. fb

examine the interaction effect of heaﬁ@hmpairment and mindset on academic
achievement of senior seconda %?001 students with hearing impairment in

>

Algebraic word problems. \Co

examine the interacti@\gngect of treatment, hearing impairment and mindset on

academic achie\%% of senior secondary school students with hearing impairment

in Algeb(a}x@id problems.
O
Q0

Hypotheses

There will be no significant main effect of treatment on academic achievement of

senior secondary school students with hearing impairment in Algebraic word problems.
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Ho2: There will be no significant main effect of type of hearing impairment on academic
achievement of senior secondary school students with hearing impairment in Algebraic word
problems.

Ho3: There will be no significant main effect of mindset on academic achievement of senior

Xnt on

airment in

secondary school students with hearing impairment in Algebraic word problems.

Ho4: There will be no significant interaction effect of treatment and hearing i

academic achievement of senior secondary school students with heari
Algebraic word problems. Q
Ho5: There will be no significant interaction effect of treat e@ mindset on academic
achievement of senior secondary school students with he@ pairment in Algebraic word
problems. (bQ
Ho6: There will be no significant interaction of hearing impairment and mindset on
academic achievement of senior secon }school students with hearing impairment in
Algebraic word problems. \(;\\'
Ho7: There will be no signi@interaction effect of treatment, hearing impairment and
mindset on academic\@?vement of senior secondary school students with hearing
impairment in @word problems.
1.5 Signif@gd)f the Study

@udy is significant in the sense that it would be beneficial to teachers in inclusive
settings on how best to handle the learning needs of students with learning difficulties in
general and those with hearing impairment in general. Also, learners with hearing
impairment would be able to identify ways of maximally benefiting from an collaborative

learning settings. Mathematics teachers in inclusive settings would also be able to identify
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strategies for boosting the best mindset and academic performance of students with hearing
impairment.
1.6 Scope of the study

The variable scope of the study covered selected collaborative learning strategies of
jigsaw I, think-pair-share, peer-tutoring and conventional learning strategy which served as
the control group. The effect of these selected strategies on academic achieve Q%‘senior
secondary school students with hearing impairment in Algebraic word problems*ih Oyo State
was examined. The scope of the study also involved only three as@\f Algebraic word
problems which covered word problems involving fractigns,

brackets and word problems involving both fractions and @ G

ord problems involving

The senior secondary school students wit ing impairment were those with any
form of hearing impairment which could b%of@'§tal, that is, occurred before or not long
after birth or adventitious which refers to hearing loss that occurred after birth as a result

.
of accident, environmental factors@se, infections and any other factor. They were also
categorised on the basis of %@dset they possess. The type of hearing impairment and
mindset possessed thu@%as moderator variables used in categorising the students. The
study thus de@ the effects of the selected collaborative learning strategies on
academic ac@/e ent of students with hearing impairment on the basis of type mindset they
disp ay%’g)ssess which can be fixed or growth.The study thus determined the effects of the
selected collaborative learning strategies on academic achievement of students with hearing

impairment on the basis of type mindset they displays or possess which could be fixed or

growth.
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The geographical scope of the study was limited to selected secondary schools for
students with hearing impairment in Oyo State. However, due to high concentration of
special schools in Ibadan zone and scarcity of such schools in some zones like Ibarapa and
Oke-ogun, two schools were selected from Ibadan zone alone with one school from Oyo
zone and another one from Ogbomoso zone. Thus, Ijokodo High School, Ijokodo and
Methodist Grammar School Bodija were selected from Ibadan zone, whi Q%moso
Grammar School, Paku was selected from Ogbomoso zone and Durbar Gratimar School,
Oyo was selected from Oyo zone. Q
1.7 Limitation of the study %

The study faced some challenges and limitatior@ of all, securing permission
from the relevant authorities to use all the selecte so@? for the research was cumbersome
as the schools were on session, with exami ati%§t approaching and anything capable of
causing distraction was frowned at. Also, }bssing vital documents such as the case files of
the students which contains their n@\;\} history from which the type of hearing impairment
was extracted was also not &@gl’on time due to the confidentiality of the contents. There
was also the challenge@municaﬁon involving the recently-deafened students who are
not yet versed J &&language which is the adopted channel of teaching students with

hearing im nt. These students were taught using a mix of total communication

invo%(@sturing, simple sign languages, writing on the board among others. Another
major constraint experienced in the course of the study is the challenge of getting the
commitments of the research assistants in each school as they were not keen at first due to
their tight schedule.

1.8 Operational Definition of Terms
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Mathematics Academic Achievement in Algebraic Word problems: These are scores of
the senior secondary school students with hearing impairment in the pretest and posttest tests
on Students Achievement Test on Mathematics Words problems.

Algebraic Word problems: A significant Mathematics topic where background information
on the problem is provided to Students with Hearing Impairment in ordinary langlﬁrather
than in Mathematical notation. Q
Hearing Impairment: Loss in hearing ability by a Mathematics stud@ch can be
congenital or adventitious Q

Congenital Hearing Loss: A type of hearing loss that occuﬂé& or not long after birth
and which can be conductive, sensorineural or acoustic. Q

Adventitous Hearing Loss: A type of hearing lo tkﬁurred after birth.

Mindset: A collection of thoughts and beliefs apes one’s thoughts habits of students

N

with hearing impairment in Mathematic%}s and which affects how they thinks, feels and
reacts to issues which can be grow@ixe

Growth Mindset: Ability of i}@{ts with hearing impairment to believe that they can learn
anything and that their ?@%nce can grow as far as Mathematics is concerned.

Fixed Mindset: @ion whereby students with hearing impairment believe that traits like
intelligence (@H are inborn, fixed and unchangeable as far as Mathematics is concerned.
Coll b@e Learning: A supervised and informal educational approach for students with

hearing impairment which aims to organize Mathematics classroom activities into academic

and social learning experiences such as jigsaw, peer-tutoring and think-pair-share
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Jigsaw I: An aspect of collaborative learning strategy in which students with hearing
impairment are broken up into home and expert groups, and then each student is asked to
research a different element of an umbrella topic in Mathematics.

Peer-tutoring: A type of collaborative learning strategy in which a participant with hearing
impairment (peer tutor/teacher) conveys Mathematics knowledge and skills that he/she has
mastered to other students with hearing impairment (peer learner) under the @%&on of
the teacher (}
Think-pair-share: A kind of collaborative learning strategy in whi@ents with hearing
impairment think on a given Mathematics topic by enablir@ o formulate individual

ideas and share the ideas with another student(s). Q
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This section is about the review of related works already done on the topic and other
related topics. This was done on the basis of conceptual review, theoretical review and
empirical review. Also included were conceptual framework and summary of reviewed
literature.

2.1 Conceptual Review

2.1.1 Collaborative learning strategy Q\
2.1.2  Jigsaw I strategy Q}O
2.1.3  Peer-tutoring strategy 6\

2.1.4 Think-Pair-Share strategy : %
2.1.5 Algebraic Word problems Q

2.1.6 Academic Achievement bbe
()

2.1.7 Types of Hearing Impairment

2.1.8 Mindset
Q

2.2 Theoretical Review \

2.2.1 Vgotsky’s Theory o@gﬁctivist Learning

2.2.2 Deutch’s Theo@ial Interdependence

2.2.3 Vygots of Social Learning and Development
\

23 Revigw of Empirical Studies

23\&2%@ Impairment and Academic Achievement in Algebraic Word problems
2.3.2 Jigsaw strategy and Academic Achievement in Algebraic Word problems

2.3.3 Peer-tutoring strategy and Academic Achievement in Algebraic Word problems
2.3.4 Think-pair-share strategy and Academic Achievement in Algebraic Word problems
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2.3.5 Mindset and Academic Achievement in Algebraic Word problems
24 Conceptual Framework

2.5 Summary of Reviewed Literature

2.1 Conceptual Review *

2.1.1 Collaborative Learning Strategy

Collaboration in general can be described as a joint effort between@es to solve a
problem or reach a conclusion through face-to-face interactio % an all-inclusive
participation among each other in such a way that there is a ¢ %decision by each of the
participants and the outcome should be to every member@ action such that total learning
is promoted through collaboration and speakd %ch one voice'. Cooperation and
collaboration in the classroom emphasise gr ork which further makes learning to be
more conducive and productive. Ty@borative learning strategy is an offshoot of
constructivism?, the practice of &&}h’ucting new knowledge upon the foundation of
previously acquired ones. It'@emised on the idea that the best learning takes place when
students of varied leve@ ility actively got engaged in the knowledge acquisition process
and work in ¢ 'wa@yn with other students to achieve a common goal®. In addition, the
learning str%‘ies involved in collaborative learning all emphasised that learning is more of
a so%@% which the learners discusses among themselves and it is through the discussion
that learning occurs*. In other words, collaborative learning strategies can be interpreted as
educational approaches to teaching and learning that involves groups of students working

together to solve a problem, complete a task, or create a product. It can thus be deducted that

the main goal of collaborative learning strategies is to ensure a paradigm shift from teacher-
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centred learning strategy to child/student-centred learning strategy and entrenchment of
knowledge-building skills among learners.

Furthermore, in the field of science, collaborative learning is one of the innovative
practices usually deployed as it can be described as an instructional strategy that deploys
motivational techniques to ensure learning is more interesting and relevant. This is in
addition to increasing students’ motivation, self-esteem, learning skills, Quin and
thinking ability, achievement and active learning. This avails the students the gpportunity to
develop interpersonal skills>. Q

The concept of collaborative learning incorporates e%c elements which are:
positive interdependence which indicate the task/goal ae to each group so that each
member of the group knows that they are to si pb m together; individual and group
accountability which indicate that each memb e group must make contribution as no
one can predate on the work of other%h&rpersonal and small group skills to develop

.
effective leadership skills amon&(%mbers, make important decisions, entrench trust,
communicate and manage® {@%cts; face-to-face interaction by helping, supporting,
encouraging each oth@ sharing resources; and finally group processing through
maintaining of %working relationship®. In other words, the process involves building
classes arou%s all groups that cooperates and collaborates in such a way that each group
me be@%cess is dependent on the group's success’.

Continuously, collaborative learning is a student-centred cum instructor-facilitated
instructional strategy in which a small cluster of students are jointly responsible for their own
knowledge acquisition and that of all team members. In other words, the collaborative

learning strategy holds each of the team members accountable for their outcomes and that of
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the entire team. To achieve this, a team must possess several essential characteristics to be
called collaborative. Even though the instructor plans the majority of the activities, it is the
whole team and each of its members who are responsible for their learning by demonstrating
interdependence, be supportive of one another’s learning, be accountable to each other for
the team’s success and outcomes and exhibit acceptable interpersonal skills and possess team
spirit’. In one word, collaborative learning is an educational approach 6Qpr motes
interaction among students and shared responsibility for academic achieven%lt)

It can thus be stated that, while comparing collaborative @xg strategies with
traditional and conventional classroom instructional methods s@e same set of teachers,
curriculum and assessments, students who are exposed Qaborative learning strategies
learn significantly more, exhibits better retention nd@onstrates superior critical-thinking
skills compared to their counterparts exposed t itional and conventional techniques’. In

N

addition, Mathematics students are likely \ebjoy cooperative learning better than traditional
methods. Thus, they are more hk{ ﬁend classes, participate and cooperate fully. In
cases whereby students are @gﬁng to engage in assignments that involve teamwork,
collaborative learning S@s guide students in developing the necessary skills required to
work on diffic {Q, ments that are complex for only one person to accomplish in a
reasonable unt of time!®, The implication of this is that collaborative learning emphasises
on ear@working together in small groups to accomplish specific shared goals or
accomplish team tasks. Such a learning strategy has the tendency to promote socialisation

and social learning among students irrespective of educational stage and across different

subjects and curriculum areas''.
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There are many approaches to collaborative learning strategies as some set of
assumptions defines these strategies and these needs to be pointed out. For instance, in
collaborative learning strategies, learning is an active process involving assimilation of
information by students and subsequently relating this new knowledge to a body of already
acquired prior knowledge; learning is precipitated by a challenge that exposes the learner to
actively take on his/her peers, and subsequently constructs, process a Q&milate
information instead of simply memorising and cramming details; exposing a@s to diverse
range of opinions from people with diverse backgrounds which c@e ery beneficial to
them in the long run; learning is promoted in a social enviro %nere fruitful discussion
between learners takes place thus enabling each learner Q ruct a new knowledge from

>

can be deduced from the above is that,

their own perspective during the discourse'?.

Another aspect of collaborative learnin
in an environment that promotes collabor k earning, learners are socially and emotionally
.
challenged by listening to multipli@pectives, expanding their knowledge reservoir thus
enabling them to articulate a@%nd their ideas. As a result of this, learners develop their
own personal meaning@che topic under discussion instead of relying on crammed,
memorized or t g@ed meanings. All these developments are made possible due to the

opportunitiessto discuss with peers, state and defend personal ideas, engage in exchange of

dive@ns, question others opinions, and be actively involved in the learning process!?.

There are five key elements of collaborative learning strategy that differentiate it from
simply putting students into groups to learn and these are: positive interdependence,

individual accountability, face-to-face interaction, interpersonal and small group social skills
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and group processing!®. There is positive interdependence as the usual rationale and
motivation behind grouping students to work in teams in the first place is to find solution to a
given task that is difficult for student to accomplish individually within a reasonable period
which further promotes the spirit of sink or swim together among students when perceive that
they are not alone in resolving the given task. This can easily be achieved through setting of
mutual and achievable goals, engaging in division of labor, dividing materials Q%cating
roles and by ensuring that each student's scores is dependent on the performanc¢ ot the whole
group. That way, all the group members will be of the opinion @dividual effort is
beneficial to the entire group, not only to one person. Thus it%nterdependence can be
achieved by ways of output goal interdependence in whi thle outcome is produced by
the group; acquiring knowledge on goal inter ev@we whereby every member can
understand, defend and explain the group's (ﬂbhe; resource interdependence whereby
members have access to parts of the give %&gnment or relevant information or the group is
only provided one copy of the ass@nt; and role interdependence in which members are
given distinct roles that are kﬁ;{&g‘fe functioning of the group.

There is also @%al accountability in collaborative learning. The essence of

individual acco h&&ﬁl&r in collaborative learning is students learn together, but perform
alone. That g(o one can hitch-hike on the work of others. A lesson's goals must be clear
eno h@students are able to measure whether (a) the group is successful in achieving
them, and (b) individual members are successful in achieving them as well. Individual
accountability can be achieved through Individual grades whereby individuals can be given

quizzes and examinations. Likewise, parts of group projects can be done independently or

randomly drawn students can provide oral/written reports on group results. Another way to
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discourage students from letting others do their share of group work is to have students
(anonymously) rate their group mates and include the average rating from all of a student's
group mates as part of his or her grade.

Collaborative learning also promotes face-to-face interaction as relevant cognitive
activities and interpersonal dynamics only occur when students promote each other's, learning.
This includes oral explanations of how to solve problems, discussing the Qe f the
concepts being learned, and connecting present learning with past knowl geQ is through
face-to-face, promotive interaction that members become personallytted to each other
and to their mutual goals. Face-to-face interaction can be achiev encouraging students
to interface with multiple parts of the project by assigni ¢S that require interaction with
the rest of the group as they work, such as che%% ta, keeping the group on task, or
keeping records. ’b

There is also promotion of interpe &nd small group social skills in collaborative

"N
learning. In a typical collaborative {‘a}ing group, students are exposed to academic subject
matter (taskwork) and also a@gﬂve and small team skills (teamworks). Such a team must
be able to provide effee@dership, possess decision-making skills, develop trust-building,
possesses good t@nication skills and exhibit conflict management skills. Given the
difficulties @)c ated with development of these skills, teachers can use collaborative
lea in@egies to motivate students to attain perform better. As students develop these
skills, subsequent group works will likely be easier to resolve efficiently than previous ones
based on experiences already acquired. It is thus very important and helpful for the
teacher/facilitator to explain to students the reasons for working together and how they can

promote learning among themselves. Also, teachers should give students time to adapt to
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working together before expecting positive results from adoption of collaborative learning
strategy. For instance, by assigning students to groups early in the term and enable them
carries out a series of assignments or projects together, they are likely to familiarize
themselves with each other's area of strengths, thus learning to interdepend on each other by
asking questions and working together as a team.

There is also group processing. For instance, upon completion of their Qﬁed task,
it is imperative that students be given enough time and procedures for discussifig how well
their learning groups are progressing and how well their social Xre being put into
practice. Group processing covers both taskwork and team r@h the expectation that
there will be improvement in the next project. This can brough writing of individual
observations on their learning after completion Q&@oject, indicating their experiences
during the project. ’b

There are common techniques t &n be used to promote the above mentioned

.
elements of effective collaborative {@%}ing. Some of the well-known types of collaborative
learning strategies are'4: thin@%share, jigsaw, guided design, simulations, peer-tutoring,
small group discussior@?editing, fishbowl debate, roundrobin, the three-step interview,
STAD (Studen "@ Achievement Division), TGT (Teams Games Tournaments), GI
(Group Invegtigation) among others.
O

\/QJ
2.1.2 Jigsaw I strategy

The jigsaw learning strategy is a research based collaborative learning technique

innovated and developed in the early 1970s by Elliot Aaronson and the most commonly used
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one is jigsaw I. The technique emphasises on collaboration during classroom activities in

such a way that students are interdependent on each with the aim of successfully resolving a

given task. This is achieved through classification of students into groups and breaking tasks

into pieces with the groups expected to assemble to complete the entire task'>. In a jigsaw I

strategy, each of the students’ contribution is essential for resolving and full understanding of

the final outcome. In other words, just as each part of the task or assignment is Qtia , each
0

student is essential as well and that is precisely the main reason that makes@) llaborative

strategy so effective. 6\

Furthermore, jigsaw I is a collaborative learning strat %nables each student of
a home group to specialize in one aspect of a topic(for ir@ , one group studies Algebraic
word problems involving brackets, while anoth %Qstudies Algebraic word problems
involving fractions). Students are required to torm with members from other groups
who are given the same area of the to 'a§after grasping a good understanding of the

.

material, return to the home group plain the material to other group members. Through
this method, each member of’ \&R%me group serves as a piece of the task’s puzzle and when
they come together as‘@%e, they resolve the complete jigsaw puzzle'®. Certain unique
traits associate ‘\@saw learning strategy which distinguishes it from other learning
strategies aw&t ity to reduce racial or discriminatory profile by bringing students from
diffe en@kground together to achieve a common learning goal, granting students
opportunities to listen to perspectives of other students, increasing students sense of
belonging and encouraging students to take responsibility for their own work.

The process of using jigsaw I are: introduce the task and material to be studied; assign

each of the student to a home group of 3-5 students who are of a range of Mathematics
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abilities; select a set of activities under a particular Mathematics topic and delegate one
activity to each of the students; create expert groups of students selected from home groups
who will execute the same activities; assign to all students a framework for effectively
managing their time on the various parts of the given jigsaw task; provide important
questions capable of guiding the expert groups in gathering information in their allocated
area; provide needed materials and resources required for all students to u and their
topics better and become experts; explain the rules for regrouping into @ groups and
provides necessary guidelines as each expert give reports of the k@e acquired; guide
each home group in preparing a brief summary chart or grap@o anizer for organizing the
experts knowledge report among others!”. Q
2.1.3 Peer-tutoring strategy (bQ

Collaborative learning can also occur i form of peer-to-peer pairings. A peer
group can be said to consist of individual %h the similar status who usually interacts with

.

one another and the influence of @roups is typically strong during adolescence. Thus,
peer tutoring/peer teachirg&@ instruction signifies activities related to isolating,
brainstorming and studg@%e’s own and others academic inadequacies in a collaborative
attempt to impr. V@inglg. This definition is somehow related to the supportive learning
situations w%e ¥ professionals functions as one another’s mentors. Thus, peer-tutoring, or
peer in%rgon can be described as a type of collaborative learning that describes students
working in pairs or small groups to brainstorms on concepts or find solutions to academic
problems. Based on the common saying that two or more heads are better than one,
educational researchers have postulated that through peer tutoring, students tutors each other

by addressing difficult aspects and clarifying ambiguities!®. This form of collaborative
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learning strategy usually occurs between a person who possesses a specific experience and a
person who is deficient that experience. An example is an experienced and more
knowledgeable student being a peer tutor to an academically inferior student, classified as the
peer mentee, in a given subject like Mathematics.

Peer tutoring can also be viewed as one of the best ways to grasp a good
understanding of a particular subject. It is an instructional method whereby a more
knowledgeable student instructs another student who is deficient in similar area, wherein the
former is classified as an expert and the latter a learner. This method enables the learner-
student to acquire knowledge without depending on the subject teacher, and the tutor-student
to revise on the topic again. Given the direct interaction that occurs between students, peer
tutoring impact active learning and participation among students as student-teachers enhance
their own knowledge depth of the topic by tutoring others°.

In addition, Peer tutoring is not really a novel concept, as it has been in existence
right from the time when the systefa=0f Gurukula education, a personalized system which
emphasises on guru-shishya (teachtr-student relationship), was in practice in our society?'.
And now, peer tutoring i$\a& quite popular practice among students of all varieties as the
process essentially favolves students learning from each other as contemporaries without any
form of supeniority feeling, as Students learn a great deal by explaining their ideas to others
and by garti€ipating in activities in which they can learn from their peers?.

There are some of the main advantages of peer tutoring?. It improves the student’s
level of creativity in expressing their own ideas and in assimilating new ideas, as the student
become bolder in expressing their mind during discussions. This is capable of uplifting his

knowledge level and thus improves his understanding to a greater level. By feeling
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comfortable with a peer tutor, a student is able to concentrate better on the given tasks, which
may boost his achievements in the future. After being exposed to peer-tutoring strategy, the
student will start clearing his own doubts, and thus develops the ability to resolve issues
himself, thus further improving his critical thinking skills. In addition, peer tutoring
emphasises interaction between the tutor-student and the tutee-student which further
promotes active learning and entrenches interpersonal skills, which further reduces
dependent on real teachers for clarity of lessons. Peer tutoring also has the gapaCity to further
ease the teacher’s burden because the process enables sharing of dufie$\with students which
is beneficial to both sides. Alternatively, it will further incréase” the teacher’s role in
monitoring the students.

There are some common types of peer-tutoring strategies and these needs to be
discussed.
One-way peer-tutoring

This way of peer tutoring involves a process whereby only the trained student-tutor
teaches, while the student with some kind of academic inferiority will remain observant and
passive. This method is more useful in teaching students with severe learning disabilities like
autism, deafness, visual impairment, intellectual retardation or cerebral palsy. One of the
main merits of this technique is that the tutor, and the tutee, will be well aware of their roles,
while practising this method?>.
Duplex or Reciprocal peer-tutoring

Students are paired on heterogeneous basis, with each student acting
simultaneously as teacher and learner to ensure a successful learning?*. For instance,

students read out a Mathematics task from the textbook and another student, acting as the
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teacher, asks questions about the task to the other participant, who must think the question.
The pair then discusses the question and reverses roles for question asking. Once the
selected question have been read and discussed, both participants review the observations
they compiled for further learning. This method is useful in bringing out the activeness in
students with moderate learning difficulties as every individual will get a chance to act as the

tutor and the student simultaneously?*.

Class-wide peer-tutoring

In this category of peer tutoring, the whole class is engaged simultaneously as
students work in pairs to apply skills or concepts they have already been exposed to?.
This is done by asking each member of each team to take turn in acting as the tutor and
tutee. The student acting as the tutor asks questions already prepared by the teacher and
observes the correctness of their partner’s responses. Correct answers can be made to earn
two points, while partially correct or incorrect answers earn one point. Then the roles are
switched and vice-versa. Another practical example of this method is by grouping the entire
class into pairs and students mentoring each other by asking questions, constructively
discussing tasks, correcting errors and giving guidance. That way, no student is singled-out

and every student has the potential to participate regardless of their ability level.

Cross-age peer-tutoring

Another type of peer tutoring strategy is crisscross or cross-age peer tutoring. This is
a style of tutoring where students of varied age groups and ability levels are paired together
to work for a task and the eldest in the group or the most knowledgeable will be assigned as
the peer-tutor, while the others will be the tutee thus helping the students to improve their

interpersonal skills?®. Another dimension is for the eldest of the students to be paired with
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younger ones to impacts contents that are age appropriate for the tutee. This is done by
explaining the topic, concept or skill and thereafter asking questions to inprove the

younger student’s critical thinking.

Apart from the above, there are other categories of peer tutoring and these are:

Same-age peer-tutoring

In applying same-age peer-tutoring strategy, higher-achieving and lower-achieving
classmate are paired together to learn content the lower-achieving student is yet
understand®’. The arrangement is not necessarily done as a whole-class model and can be
practised as a small-groups arrangement, while unpaired or unengaged students rely on the

teacher or work independently.

Teach-back

In teach-back peer-tutoring strategy, students are assigned a skill or concept that
has been previously taught and develop a short lesson to teach it back to a peer®®. These
lessons can be recorded or enacted in real time. As one example, students were assigned a
range of mathematical tasks to demonstrate how fractions are represented in different
ways. Students developed charts to explain the representation they chose (e.g., groups of
objects, a number line, shapes in a tangram) then used their chart as a display to teach a

partner.

There are also other versions of peer-tutoring such as,

Uni-directional peer-tutoring
In unidirectional peer-tutoring strategy, the trained peer tutor teaches the entire time,
and the child with a learning disability remains the student in the pair?®. This method is
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effective when working with children with more severe disabilities such as severe autism,
intellectual disability, visual impairment, or cerebral palsy. The benefits of this option are
that the tutor and student always know their roles, and the peer tutor carries the responsibility
throughout the entire program.
Bi-directional peer-tutoring

In bi-directional peer-tutoring strategy, a student with and a student without a
learning disability form a pair by taking turns at acting as the tutor, while the other students
acts as the tutee’®. The teacher can ask these students switch roles for each session. This
method is very effective with students with mild learning challenges. Another benefit of this
technique is that each student has an opportunity to be the tutor and experience leadership
skills.
2.1.4 Think-pair-share strategy

Think-Pair-Share is a kind of collaberative learning strategy first propounded by
Frank Lyman in 19813!. Although th€s¢\are various versions of think-pair-share, the standard
think-pair-share strategy is theanostly used one. It is a collaborative learning strategy where
students works togethertoNind solution to a problem or perform a given task and the name
think-pair-share was,detived from the three stages involved in the process which emphasises
what studenfs, ar€ to do at each of the stages®’. The process involves students thinking
indiyiddally“about a given Mathematics topic or provides answer to a given question and
shares their opinions with their colleagues. By discussing their findings with a partner,
students improve their participation skills and engage in activities capable of enhancing their

understanding of topics or problems under discussion. The process of think-pair-share also
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emphasises on giving students time to think about answers to questions and further helping
each other to resolve the issue with their individual and collective capabilities.

Furthermore, think-pair-share is a type of collaborative learning involving pairs of
students and give enough rooms for students to ruminate on a problem, respond to questions
and to assists each other’*. That way, the technique possess the great advantages of
improving students' information recalling ability and ability to learn from oth Q{&nts by
conveying each other’s ideas for discussion before concluding on the given, task™The idea of
think-pair-share promotes active learning among students and is@ered suitable for

arousing students’ interest in Mathematics and making student re active in the class

through socializing and collaboration among students, w *@\ cussing the topic or problem
under consideration, further improving student le i@comes”.

The procedures and steps involved i lying think-pair-share strategy are as

follows>>: \

Think: The teacher activates stude@inklng ability through a previously planned question
and students take a few minu@%econds to think about the question.
Pair: Using assigned pb&or a desk mate, students pair up with each other to talk about

their individuat'@ns they came up with and compare their observations before
anSw

identifying t ers they think are most suitable, convincing or unique.

Share: @ students works together in pairs for a few minutes, the teacher calls for each
pairs to share their findings with the rest of the class. This can be done by going round the
class, calling on each pair to share their findings with the class or take answers from each

pairs randomly as they are called out. It is very important that the teacher or a designated

student such as the class captain record these responses as they are being shared
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2.1.5 Algebraic Word Problems

Mathematics is simply regarded as the study of numbers, shapes and patterns. In other
words, the concept of Mathematics incorporates how things can be counted (numbers), how
things are organized (algebra), where things are and their arrangement (geometry), and how
things become different (analysis). Mathematics can be applied in solving real life problems.
One of the aspects of Mathematics is Algebraic word problems. Algebraic Wo@m isa
significant Mathematics exercise where key information on the problem presented
grammatically rather than in mathematical notation®®. In other @ Algebraic word
problems can be defined as verbal or grammatical descri;)'@l of Mathematics problem
situations, presented within a scholastic setting, incorpc@g one or more problems to be
resolved through application of mathematical oper: ti@

Furthermore, Algebraic word problems %&e described as a Mathematics exercise
where key information on the problem 'Xtesented using ordinary language rather than
mathematical expressions. To SOIV&“‘% problems, students are expected to apply basic and
complex mathematical conc@ real-life situations using algebraic identities and other
necessary applicationsx@%ition, Algebraic word problems usually consist of sentences
describing a sit @%t needs to be solved through application of Mathematical notations
and functio% cse scenarios are usually real-life ones, situations that people might find
the sel@% every day. For example, it could be the division of pizza between party
members or working out how long a train might take from one place to another.

Previously, research on Algebraic word problems focused mainly on the effects of
various kinds of linguistic, computational, and/or presentational task features (for example,

number of words, grammatical complexity, presence of particular key words, number and
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nature of the required operations, nature and size of the given numbers) and subject features
(for example, age, gender, general intelligence, linguistic and mathematical ability of the
problem solver) on learners’ success rates. For most Mathematics students, Algebraic word
problems might resemble a jumble of words and numbers but this wrong opinion can be
eradicated by identifying the usual problems and adopting appropriate teaching strategy. This
implies that Algebraic word problems is a unique avenue for developi %eptual
knowledge, strategic thinking, and adaptive reasoning which are crugial ;for effective
Mathematics learning?®. 6\

2.1.6 Academic Achievement %

Students’ academic achievement is considered f the important aspects of
teaching and learning that educational systems s k%%prove thus making high academic
achievement a significant indicator of a_su 1 educational system®. Academic is
explained as academic work or school g%le term academic work refers to the results

N
obtained by students after passin&&}bugh successive learning experiences, while school
work can be described as* arning tasks planned by the school which is usually
implemented in stages.‘@?vement can thus be described as the level attained after a series
of learning exp '@exposures or training, while performance is described as the scores
or results oﬁgﬁ,in an examination in a particular subject or a whole course*’. Also, the
term A ment can be described as success, establishment; cultivation or the result of a
career. Achievement can also be defined as the result obtained through study and academic
outcomes that reveal the extent to which a student has achieved expected learning goals and
objectives or the extent to which a student has achieved educational goals in short or long

term and this is usually measured through periodic examinations or continuous assessments

48



and can be evaluated through students’ grade point average*'. In other words, academic
achievement indicates performance outcomes that reveal the extent to which a student has
accomplished specific learning aims, goals or objectives that were the main focus of
activities in experienced in schools, college, polytechnics and university*2.,

Achievement is the feeling of getting things done as we wish or achieving things that
we expected to achieve. It can as well be described as the process of acc Q%ng or
achieving something successfully as desired, especially by means of practi¢e, determination,
exertion, skill or endurance®. It goes beyond reaching greater hei @lso succeeding in
achieving something after much efforts and struggle. Acade 'c%vement can as well be
described as the extent to which a student, teacher or sch chieved their expected short or
long-term educational goals. Meanwhile, academi a@men‘[ is determined by the level of
accomplishment of a given task evaluated b teacher through achievement tests and
assignments. in summary, academic ac %men‘[ van be described as the academic or

.
educational standing of a stude@ a particular moment which signifies individual

intellectual abilities. Achiewﬁ@g{n Mathematics can therefore be said to identifies how

good or poor students @omplished a given Mathematics task or test.

As the cw(nﬁ‘ academic achievement is very wide and encompasses a broad range
oufcom

of educatio%

the 'nd@fgs used to assess it. Among such common criteria of measuring academic

es, the definition of academic achievement can be said to depend on

achievement are reliable and tested indicators such as procedural and declarative skills and

knowledge acquired after exposure to an educational system, curricular-based methods such

as grades or performance in a periodic achievement test and certifications such as educational
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degrees, diplomas and certificates*> 43

. All these criteria reveal the intellectual ability level of
an individual.

In most advanced societies, academic achievement plays an important role in critical
decisions in people’s life. For instance, academic achievement as indicated by the GPA
(grade point average) or by assessments tests usually used for selection purpose such as the
SAT (Scholastic Assessment Test) can be used in determining whether Q%&nt is
guaranteed to secure admission into higher institutions, further his or her@ ion among
others*, Q
2.1.7  Hearing Impairment %

Hearing impairment is described as a permane Qctuating impairment of the
hearing capable of adversely affecting a chi d’pb 1 development and educational
performance®. Most practitioners consider an g loss of below 90db as an impairment.
People experiencing hearing impairment&%a so referred to as the deaf because they face

.
restriction in communication whic{&enﬁates them from other people*®. In other words,
students with hearing impJ\Q do not have a gift of smooth and direct verbal
communication shared&b?hearing people. It should however be noted that students with
hearing impai Kks%lly have either a partial or full hearing loss in one or both ears which
make degre rgélring impairment to differs. The communication traits exhibited by the
stud nt@ hearing impairment depends on certain factors such as the degree of hearing
loss, causes of the hearing loss, age at the onset of the hearing loss and the period of onset of

the hearing loss*’. Usually, the earlier the hearing loss occurs itself in a child, the more

difficulties he or she will experience in developing spoken language*®.
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Furthermore, hearing impairment or deafness involves not only the loss or
fluctuations of hearing, but also the loss or ineffectiveness in the ability to develop language
and speech naturally or spontaneously®. By implication of this impairment in speech
development, the abnormal, ineffective and impaired development of language has serious
effects on the child’s total development. While hearing impairment can be moderate, severe,
mild or profound, the characteristics of a child experiencing mild hearing loss Akingly
different from that a hearing child’s own>’. It has also been reported that thé*€xistence of
hearing impairment causes a number of other additional challen @a are linked to the

%ghts“. For the purpose

inability to acoustically receive or verbally express messages and

of this study, hearing impairment will be categorised into ital and adventitious.

Adventitous hearing impairment, also kno@(é acquired hearing impairment is the
type of hearing loss that occurs at a lat@ during a person’s life’2. In this type of
situation, the auditory system fL&\@{‘s for language development and spoken
communication until a situation %Q(?/hich alter everything. Such situations can be in form
of accident, infections, dis@mong others. One of the common causes of adventitous
hearing loss is post-n &n‘taminationﬁ. For example, diseases like measles, mumps, flu,
typhoid fever, Q:t%,\ﬁ ia — inflammation of the middle ear, red fever and meningitis are
considere mmon causes of extreme hearing misfortune in children and most of these
mos%&\rs in children under five-years.

Also capable of causing adventitious hearing impairment are environmental factors
such as loud noise, explosions, physical abuse of the cranial area and accidents®*. It has been
established that expectant mothers should be informed that repeated exposure to loud noise is

one of the major cause of hearing loss in individuals irrespective of their age>2. The common
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addiction to usage of headphones has also exposed many unsuspecting adolescents to
damaging noise levels. It is believed spreading the knowledge of the causes and effects of
hearing loss among expectant mothers and the general public, especially the female populace,
will lead to its reduction to the barest minimum?>,

Similarly, it has also been discovered that exposure to drugs and harmful chemicals
can likewise lead to hearing deficiency as certain medications can lead to ba Q&n the
hearing system and some of these drugs are ototoxic drugs like aminogly¢osid€ antibiotics,
diuretics and cisplatin®®. Apart from these, adventitious hearing @i ent can also be
caused by viral, bacterial or parasitic contaminations as ear contaminations are found to be
capable of leading to hearing deficiencies among child nce the need for mothers to
possess adequate knowledge to prevent it 37. Un e%@érious infections during childhood
are also capable of leading to adventitious hea mpairment. It has also been discovered

\S)
that other notable factors such as poor in: >13ua1 cleanliness and poverty leads to numerous
.
children in developing nations like\ﬁécria to end up being hard of hearing or almost deaf
after minor or serious sickre tracting of viral diseases like meningitis, measles, viral
encephalitis, chicken p&@g,mumps and other viral contaminations?s.

Other n: a@tors capable of leading to adventitious hearing loss are: head damage,
minor and s@tu(acoustic injury and ear tumors of any size leading to a lasting acquired
hear'ng@nrment”. Apart from the above, cases of loss of external and internal hair cells
which are harmful to the organ of Corti, cases of ischemia in the ear and expanded metabolic
action leading to exorbitant responsive oxygen species (ROS) and lipid peroxidation®.
Ototoxic prescriptions also may cause harm to the ear such as those drugs used in treating

genuine contaminations, tumor and coronary diseases®!.
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Congenital hearing impairment, on the other hand, is a kind of hearing impairment
that occurs before the birth of a child, when the baby is still in the womb®. This kind of
hearing impairment is commonly associated with genetic causes or drugs usage and due to
the infection of the mother with certain diseases such as rubella, measles, smallpox,
meningitis among others®. In other words, it is the type of hearing loss that is mostly occurs
before birth when the auditory system is not yet programmed for 6@&;} and

communication. <
While tracing the common causes of congenital hearing im @, pre-natal disease
%

or infection are also known to be capable of leading to congenita ing loss thus leading to

impairment in the hearing system®. These diseases or ir@% are known to occur before

birth or around the time of birth. A notable ex n@ German measles, also known as

Rubella which caused an outbreak and epid micfb e mid-1960s, leading to cases of serious
X

hearing loss among newly born infan%\ wadays, the evolution of efficient rubella

vaccines has helped to drastically e@te e incidence of the disease. In addition to rubella,
other common prenatal infe‘“h\i@gﬁuch as cytomegalovirus (CMV), hepatitis B virus, and
syphilis are strongly lirﬂ%&ncidences of hearing loss among unborn children®®. CMV is a
kind of viral d&’%fection that is spread through close contact with someone who is
infected an%)n raction can also take place through blood transfusion, and through an
infe tec@rgher infecting her new born child and this highly dangerous disease can be
characterized by other complications like hearing loss and jaundice®®.

Other factors such as maternal Rh-factor and ototoxic drugs used during pregnancy
can also lead to complications and negative effect on the hearing system of an unborn child®*

67 Although, the issue of Rh-factor is no longer considered a threat since the evolution of
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anti-Rh gamma globulin (RhoGAM) in the late 60s, it still remain a notable contributor to
hearing impairment in unborn and newly born children as incompatible Rh factor is still
capable of causing problems such hearing impairment and other complications in children.

It has also been confirmed that acquired hereditary imbalances are active contributors
to existence of congenital hearing impairment in children and this is responsible for about
60% of hearing loss cases among new borns®®. This further requires that exp Q%others
should be equipped with knowledge about relationship between hereditary=factors and
hearing loss as genes are more like a road map in human beings whi@esponsible for the
establishment of almost every features and aspect of the hu bady such as our eyes, hair,
skin colour, ears, nose, hearts as well our behaviours, int level among others as most
children inherit a significant percentage of their arg@ene. The existence of a defective
gene from any of the parents can thus lead to a d of health disorder such as hearing loss
and this can take place through the following four ways: autosomal overwhelming legacy;

.
autosomal latent legacy; x-connect@acy; and mitochondrial legacy®’.

In addition, new infa\t@' t be born with inherent hearing loss due to the fact that
the mother experienced%%amination during pregnancy, leading to serious viral infections
such as rubella @egalovimsm. Expectant mothers are thus expected to be aware of all
these implic@gﬁaso as to limit the likely negative consequences on their unborn babies. In
the am%rgl, medications used for treatment of neonatal infections, prevention and control
of normal sicknesses during pregnancy such as fever and other common diseases and
exposure to loud noise such as a blast and loud music during pregnancy can lead to lasting
hearing impairment.

2.1.8 Mindset
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Mindset is a set of beliefs that shape how you make sense of the world and yourself.
It influences how you think, feel, and behave in any given situation. It simply mean that what
you believe about yourself impacts your success or failure’!. Mindset can be described as the
pattern or way of thinking, a set of one’s own beliefs, behaviours, and way of thinking that
determine our opinion and response to our immediate environment’2. In other words,
mindset is a collection of thoughts and beliefs that shapes one’s thoughts and h Such
thoughts and habits affects how one thinks, feels and reacts to issues. In other wofds, mindset
impact and affects how one makes sense of the world. In the classro@n dset simply refer

to one’s belief about intelligence and talent as either fixed or @le traits’3.

The mindset of a person is defined as their p ns and beliefs about their

these are fixed mindset and growth mindset.

\Y)

what is referred to as growth mindset. A x\ed mindset simply indicate that intelligence and

capacities, intelligence and potential for success’™ T@re two main types of mindset and

@lity to developed intellectual ability is
talent are fixed traits that cannot bx@ctively adjusted by a person. In other words, a fixed
mindset is a sign that traits '}@ lligence, ability and talent are natural, inborn, fixed and
unchangeable’. They &@Qoid challenges out of fear of failing since they think their

intellectual apti@léqredetermined. In turn, this can cause pupils with fixed mindsets to
ags,

develop taledst which lowers their motivation and performance. Continuously, it can be
safe @ated that a fixed mindset is characterized by attributes such as a belief that
natural talent and intelligence are innate and can’t be developed; being risk-averse;
threatened by others” success; views feedback as an attack; and refusal to admit flaws’®.

"The concept of growth mindset can be traced to the outcomes of works carried out by

Carol Dweck which stated that people are of personal opinions about their potentials. In other
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words, some people are of the opinion that their intelligence is somehow fixed and in
Mathematics, it is either that you know it or you don’t”’. A growth mindset on the other hand
advocates strong believe in one’s ability and highly motivated learning techniques as means
of enhancing academic performance and intellectual abilities. Also, people with a growth
mindset encounter difficulties and view failure as an opportunity for development’®. Such
people believe that, these characteristics and abilities can be grown and boosted by ways of
focus and hard work. It can thus be stated that our mindset plays a crucial role in how we
cope with academic challenges such as in the classroom and understanding given school
works, where a growth mindset can lead to greater academic attainment and high
motivation”. Such a mindset have the tendency to promote high passion for learning as well
a high desire to be more committed academically and discover new things. It is thus strongly
believed that students who imbibed the spirit of growth mindset will have a greater

motivation and resilience in academic efforts®°.

2.2 Theoretical Review

There is the needsto{teyiew some theories that relates with, collaborates and supports
the main areas to be cdnsidered in this research work. These are:

1) Vygotsky’s Theory of Constructivist Learning

1) Deutch’s Theory of Social Interdependence

1) Vygotsky’s Theory of Social Learning and Development
2.2.1 Vygotsky’s Theory of Constructivist Learning

The constructivist theory of learning, a theory which emphasises observation and
scientific study as tool for learning also postulated that individuals construct their knowledge

of the world through experiences®'. In other words, new knowledge has to be related with
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previous knowledge and experiences which are capable of affecting our intellectual
development. Students must be inquisitive, exploratory and able to evaluate their knowledge
to obtain new skill and ideas, thus engaging in active creation of new knowledge themselves.
Thus, by getting exposed to modern learning strategies such as collaborative learning
strategies, students with hearing impairment will be able to develop growth mindset about
Mathematics as a subject and Algebraic word problems as a topic, and @% their
academic achievement in Mathematics. Q/

According to Vygotsky, this theory argues that informato-built and that
individuals learns from each other. The whole theory of sogial eonstructivist is premised

Q2

on the hypothesis that learning occurs with the inV

further reinforces the social part of the theory®?. y@&ring Vygotsky’s theory in teaching

t of others, and this idea

of Mathematics, there is encouragement of ¢com cation and learning between a facilitator

and a small group of students wh@\\ﬂher enhance knowledge acquisition and
[ ]

construction®’. The implication of @s\&y s theory is that facilitators/teachers should adopt

interactive methods and app s involving hands-on and group activities in teaching

crucial Mathematics @ such as Algebraic word problems among others. Again,

teachers must @amers with application questions to enhance their problem-solving
1a

abilities as &

emp as@hat the appropriate approach to accelerate learning is through exposure to

orative learning approaches are premised on this. The theory also

engaging activities and learners must be motivated to connect with themselves and their
teacher constructively through positive interdependence, a crucial feature of collaborative
learning®*. On the basis of this, Mathematics teachers are expected to fully inculcate

collaborative learning strategy in their teaching activities to enhance students understanding
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and performance of Mathematics concepts, such as Algebraic word problems among students
with hearing impairment. The above discussions showcase collaboration, cooperation and
interdependence as some notable features or tenets of the theory of as postulated by Lev
Vygotsky.

The implication of the theory for this study is that in every study group there must
be a more knowledgeable learner than others who will can impacts knowled Q&rs. In
a words problems classroom, this idea can be applied in teaching stud n@th hearing
impairment Algebraic words problems using the selected collabor@{xearning strategies
by grouping the students using various criteria that promotgs positive interdependence as
the theory tends to move learning from the teacher to tl@l ents. That way, a classroom
is never again a spot where the teacher deliver ip@lation into passive learners, who
appeared raw, crude, blank-headed and re s indoctrination and instructions to
become active. This is because the the Ximphasised that students construct knowledge

"N
better when they socially interac{ﬁ%hm groups®. Vygotsky's social constructivism can
thus be conceptualized to put b&g‘bplication, the common features of collaborative learning

\Y

strategies which invobb) motion of interactivity among learners in a Mathematics

e
classroom, thus C@Very crucial to this study.
2.2.2\@h’s Theory of Social Interdependence

This is one of the major theories upon which collaborative learning is premised.
Social interdependence in learning is a situation whereby learners share common goals, and
each individual's success is influenced by the steps taken by other members of the

group/class®. This is necessary in collaborative learning as the presence of social
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interdependence is one of the main pivots of the whole process. By jettisoning social
interdependence aspect of the collaborative learning, this might likely results in

individualistic efforts and outcomes®®.

The idea of social interdependence in learning began in the early 1900s when a
proponent of the Gestalt School of Psychology, Kurt Koffka postulated that groups can be
described as dynamic wholes which promote interdependence among members for the main
purpose of knowledge acquisition®”. This notion was further reinforced and refined by Kurt
Lewin in the 1920s and 1930s, while stating that the main rationale behind creation of a
group in the classroom for learning activities is the interdependence among members, which
lead to a dynamic whole, which further imply that the actions and contributions of each
member of the group is correlated the achievement of the desired common goal of the
group®. The process of interdependence involves at least two individuals that are capable of
influencing each other in such a way that a variation in the composition or ability of a group

member is capable of leading to change in the state of the others®.

Lewin's work was further adjusted by Morton Deutsch in the late 1940s when he
formulated a theory of cooperation and competition by postulating some specific types of
social interdependence which are: positive, negative, and none®. This classification can be
premised on the idea that the direction of interdependence as it occured in a situation is
correlated with how group members interact with each other and subsequently determines the
final outcomes®'. While positive interdependence leads to promotive interaction, it was stated

that negative interdependence among learners tends to lead to oppositional interaction and no
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interdependence lead to an absence of any form of interaction, which is a negation of what

the interdependence theory is all about.

This theory is very crucial to this study in the sense that it promotes positive
interdependence among learners and teachers/facilitators. In collaborative learning strategies,
the aim is to build knowledge through collaboration among the learners by grouping them or
pairing them. This further promotes social development and social learning. Students with
hearing impairment area socially compact group which make interaction easier and learning

more predictable. However, the process needs strict monitoring.

2.2.3 Vygotsky’s Sociocultural Theory

Lev Vygotsky’s sociocultural theory is premised on the roles of social relationship in
learning and cognitive development by emphasising on the importance of the community as
an important variable in the process of constructing meaning and knowledge®?. Vygotsky’s
theory view learning as a sociocultural process and stated that intellectual development in
individuals is strongly related and linked to social and cultural experiences °2. This simply
imply that he postulated that speech is a vital ingredient in human intellectual development as
engaging in conversations with more individuals of superior knowledge enriches level of
understanding and cognition.

One of the vital aspects of Vygotsky’s social learning theory is the Zone of Proximal
Development which highlight what a person is capable and incapable of doing as zones and
in-between these two zones is a third zone known as the zone of proximal development
which signify what a person is capable of learning but needs guidance to achieve®®. Simply

put, this zone of proximal development signifies new skills obtained in the process of
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learning and development. By having access to other more knowledgeable individuals who
are capable of impacting new knowledge on them, Mathematics students with hearing
impairment will be able to acquire the skills found in their zone of proximal development.
This idea is very crucial to the application of collaborative learning as all collaborative
learning strategies are premised on learning from each other through | positive
interdependence and sharing of knowledge. Students with hearing impairment ﬁ learn
from those more knowledgeable through group work and thus improves their Kiowledge of
crucial Mathematics topics such as Algebraic word problems.

Strongly linked to the above, as postulated by Vyg he the concept of the
More Knowledgeable Others which is very crucial to 1 @vords problems by students
with hearing impairment. In other words, the ¢ p ore knowledgeable others refers to
a person who already possess superior knowledé& experience of the topic such as parents,
teachers, older adults or just a peer®. In other ords it is through such beneficial interactions
and collaborative dialogue with s@person that a learner with hearing impairment can
have access to desired behayi (knowledge of Algebraic word problems) and receive
important information. @ance the learner with hearing impairment seeks knowledge on
Mathematics w @lems and further assimilates the information provided by the More

Knowledge er, then uses that information in their own problem solving process. The
mor K&edgeable others thus allow the learners with hearing impairment to operate
within the Zone of Proximal Development.

23 Review of Empirical Studies

2.3.1 Hearing Impairment and Academic Achievement in Algebraic Word Problems
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The existence of hearing impairment of any type or degree in a child is capable of
affecting his educational development due to the fact that communication, which is the main
vehicle for learning, has been derailed. This view can be linked to the idea that educational
challenges and obstacles related to hearing impairment stem around communication and such
students are likely facing difficulties in the aspects of arithmetic, calculation, manipulation,
English language skills, notes taking, dialogue during classroom discussion&reting

educational videos without captions, understanding oral reports among othets®>

There is a common agreement that congenitally h%@impaired students’
i

achievement in Mathematics is dwindling compared to that (@ r hearing colleagues which
can be interpreted as lagging behind in 2 to 4 school yea@?revious findings also revealed
that students with hearing impairment typically 6%1uestions related to Algebraic word
problems as the usual Mathematics numbe@ocedures identifying the crucial semantic
relations in such problems. That ways &%d of applying their acquired previous knowledge

to solve the problems, they resonééanting and other basic problem-solving skills®,

The reasons f@ difficulties faced by students with hearing impairment in
Algebraic word .p;@ins includes the nature of Mathematical language, difficulties in
interpreting%r&b{\ connectives such as if, because, more, difference, factor, product,
quotien@%&, average, square among others®®. This is highly linked to the issue of access to
Mathentatical concepts by students with hearing impairment as it can be stated that since sign
language is a visual and spatial-based language it should serve as a highly reliable medium
for teaching crucial Mathematics concepts and relationships®®. It is therefore necessary to
consider whether congenitally hearing impaired students are accessing the Mathematics
curriculum in the most appropriate way or not. In other words, it is very important to
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examine the extent to which the medium of teaching responds to individual learning abilities
as the process of solving Algebraic word problems activities requires general thinking and
reading comprehension skills”. An appropriate illustration of this is the application of story-
related problems in Mathematics to guide and develop problem-solving skills related to
learning of mathematical concepts as story problems allow Mathematics students to use their
previously acquired knowledge and experience to make relate with and ch new
information (the Mathematics problem)'®. This further implies that worbéwm solving
are not necessarily presented as a part of the problems to be resolv@ather as a way to
show what has been previously learnt.

This relationship between students with hearing i Qents’ word-problem solving
skills and instructional method was investigated a d[@tcome revealed that these students
shows lack of endurance and motivation in w. through difficult challenges on word-
problems and difficulties in linking a le % skill to another as it was revealed that the
students only responds well on on@ensmnal tasks unlike when exposed to two or more
dimensional problems!®!. Thi&(er requires that students with hearing impairment should
be sufficiently engaged@%enging word-problem situations.

Mathemati %formance can also be said to be affected by language proficiency and
understandi@evels among students as expected due to their limitations in mastering
lang@%ﬁciency and application occasioned by their hearing loss and ability'??. While
examining comprehension level and conceptual learning ability among students with hearing
impairment in Algebraic word problems through a self-report questionnaire, the outcome
revealed that hearing students performs higher than their hearing-impaired counterparts,

likely as result of deprivation of auditory processing of information and other challenges!'®2.
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It can thus be concluded that specific English language competency and reading ability level,
are correlates of performance in Mathematics Word-problems!®.

Given the linguistic challenges likely faced by students with hearing impairment,
interpreting Algebraic word problems into mathematical statements might be a bit
challenging. The way out is thus for the teacher to devise the appropriate instructional
strategy. The most debilitating aspect of hearing loss is the subsequent langua Qpa rment
occasioned by weakened auditory ability as the main rationale behind educdting children
with hearing impairment is the need to strengthen their language a@’s%ion skills because
such learners usually exhibits reading and writing skills consideted below inferior, while
compared to that of learners with normal hearing level ! d this deficiency in reading
and writing abilities among them can be attribut%}b% difficulties they face in language
acquisition'%, fb

In comparison with their hearing peers; while language is the base for acquiring most
of the needed Mathematics skills, s@h‘ts with hearing impairment are likely to miss out on
various concepts and Vocabwl.\&lat hearing children pick up incidentally. For learning
Mathematics, there is \@ ed for mastering of crucial problem-solving, communication,
logical thinkin, @oning skills, all of which can be hampered by loss in hearing. The
challenges @ students with hearing impairment encounter when learning Mathematics
Wor -p&s are likely to be many and needed to be addressed as word problem-solving is
particularly knotty for students with hearing impairment due to the pre-requisite behaviour to
convert observations into mathematical expressions and apply necessary tools. The absence

of these language skills is capable of making students with hearing impairment become
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isolated in a Mathematics learning environment and unable to fully participate in
mathematical group discussions.

It has also been established that students with adventitious hearing impairment are
academically inferior to students with normal hearing in Mathematics achievement as they
lags behind by roughly three years in attainment and ability level'%’. This point is noteworthy
as it reveals that students with hearing impairment need to be exposed to crucia Q%natics
skills and knowledge and Mathematics word-problems skills, just like tHeir hearing
counterparts and they need all it requires to succeed in it as @ uture intellectual
development depends on it. This can be achieved by exposi t@o skill on numbers and

number operations like addition, subtraction, multiplicat@ division which are parts of

our everyday life activities. (bQ
While hearing impairment can be §ustzﬁé§

language, these abilities can be develo \Jd later lost due to various causative factors

prior to the acquisition of speech and

ranging from genetic, accidental a ical to environmental'%, With regard to the time of
occurrence, hearing impaim@% a condition can be dichotomized into congenital and
adventitious. Thus, suo@rs have different dispositions, potential and opportunities to

learn and react io@s For instance, it was stated that learners with adventitious hearing
e

impairment have better opportunities to excel in science subjects compared to those with
conge\nij%%aring impairment as a great deal of academic instruction is done orally rather
than manually through sign language'®”. However, adventitiously hearing impairment can be
challenging as an individual who was previously hearing and able to respond to verbal

stimuli will be faced with the challenge of adjusting to the new reality of losing such

opportunity and being tagged as being adventitiously hearing impaired. At this point, unlike
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the case with congenital hearing impairment, such individuals may express challenging
psychological and social adjustment stages and greater level of isolation.

In the same vein, it can be deduced from the above that that the stage of onset of the
hearing loss, either congenital or adventitious, is a powerful predictor of academic
performance and an important determinant of learning outcomes among students with
hearing impairment in the classroom. In addition, research has shown that Qae with
adventitious hearing impairment lag behind in Mathematics achievement Compdred to their
peers with normal hearing within the same grade levels as it @a eady been well-
established that students with adventitious hearing impairment, specifically cochlear implant
users and those with severe hearing loss, have dec evel of ability to perform
academically in Mathematics and other subjects!!?. %Qame scenario occurred in cases of
reading and communication skills among stude%%h hearing impairment where decreased

\®
level and ability in auditory communicaﬁ&kn significantly influence Mathematics learning
.

skills. Indeed, studies have revealq{ﬁ%& even infinitesimal level of hearing loss in children
can result in decreased com gfon ability, low self-esteem, weak social support and poor
academic performance Q&s also revealed that in the last few decades, new approaches in
education of st @th hearing impairment such as inclusion and cochlear implantation
have signif@t ¥ resulted in significant changes in the educational achievement and
subseql@’Q the Mathematics achievement of students with adventitious hearing
impairment'!!,
2.3.2 Jigsaw I and Academic Achievement in Algebraic Word Problems

As the world is changing from teacher-centred learning to student-centred learning

methods, there is the need to further promotes learning techniques that inculcates self-

learning and collaborative learning through teamwork. This further implies the need to focus

66



on collaborative learning strategies such as jigsaw learning as learning management is one
factor in learners’ academic success'!'?. The learners are thus expected to study in an almost-
independent atmosphere, assist each other interdependently and interact in class to solve a
given problem, thus further opening opportunities for self-discovery and constructive
learning. This can be achieved through continuous practice until they achieve the gxpected
outcome and grasp the main contents of the lesson. In addition, jigsaw is capab Q&)osing
them to sustained retention of acquired knowledge, development of social and efffotional skill

for successful living in the society!!3. Q

Jigsaw is one of the collaborative learning modelsof increasing students'
sense of responsibility towards their learning and othersghey will depend on each other
and need to cooperatively collaborate to achieve 6%&ming objectives!!'. It is also one of
the strategies of collaborative learning as\\\@otes the ability to work in teams by the
students thus ensuring they reach a favﬁle outcome'. Thus, learning through a jigsaw can
improve learning achievement a@t dents’ understanding as students who learn with the

jigsaw admit that more coo@n and information are shared between students.

Studies t]‘m&ﬁ'%mined the effects of jigsaw strategy of collaborative learning on

students” M thgualics achievement found that the strategy boosts students’ performance and
;1

leaming@n

using avpretest and posttest design, results from the research revealed that students in the

on in Mathematics''?2. In an investigation on the effects of jigsaw strategy

jigsaw strategy group performed higher in the achievement test and also exhibits greater
long-term achievement compared to those in the traditional lecture-based learning group'!'?.
This further affirms the idea that jigsaw-based collaborative learning approach improves

learning outcomes for strategic learning, while applying experimental research design as the
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results showed that the jigsaw strategy of collaborative Learning is capable of improving

students’ learning performance in Mathematics and improved the efficiency of learning.

Furthermore, the application of the jigsaw strategy is capable of resulting in improved
performance in Mathematics as the jigsaw strategy provides avenues for the students to
express themselves confidently and process crucial information, which can u% their
learning abilities and outcomes'! as Algebraic word problems are not m@Qtegral to
Mathematics education but also play a crucial role in developing@gﬁy, retention,
problem-solving abilities, critical thinking ability and solvin @-life mathematical
problems by applying acquired problem-solving skills@s conventional teaching
strategy sometimes become tedious exercises in 6®ng numbers into formulas,
leaving students disenchanted and disconnect%%m the beauty of Mathematics, the
way out is for students to work in gro*@@ng collaborative learning strategy like
jigsaw to solve Algebraic word pr(\\' s together. This will allow them to discuss
their ideas and work collabo%'éfay, which can help them better understand the

problem and come up wi@tive solutions.

Jigsaw strateg Qoves cognitive and psychic achievement and also inculcates self-
learning skills @ts are boosted by teachers guidance and availability of learning
materials %b&so get constructive and supportive help from fellow group members'!®. This
is an\g&priate approach for learning of Mathematics by students with hearing impairment
as they are most situated for self-learning approach given their deficiency in access to
information through auditory channel. In addition, it has been discovered that the utilisation

of the jigsaw teaching strategy is capable of leading to an enhanced performance in

Mathematics'!® as it provide students with opportunities to confidently express themselves
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and process critical information, which can lead to an improvement in both their academic
abilities and achievement. This is considered an important ingredient in the education of
students with learning difficulties such as those with hearing impairment. The ability to

express themselves and showcase their abilities will guide the teachers in identifying their

3

As jigsaw Technique bring together students with different abilities@ roup by

learning needs and further enhance their access to knowledge.

successfully working together to gain knowledge gained from diS&SiO from experts
among them, groups members are likely to be motivated to go hi demically, develop
an improved learning attitude and develops social skills tha@pare them for challenges in
the real world!'3. This approach will surely influence thgchievement of students as the
success of each group member and the entire@(bp depends on interdependence and
collaboration, so each member must help mbers for mutual benefit thus resulting in
greater efforts to achieve higher learni\&hievementm. In addition, it has been discovered
that jigsaw strategy also contribu%{(a\he psychological, social and intellectual development
of learners as it has the abi@*oprovide learners with cognitive, affective, and psychomotor
skills and knowledge Qhey have access to opportunity to collaborate with others in their
group to achie@

approach @hievement in Mathematics was further established by findings that stated that

etermined common goals''8

. The strong relationship between jigsaw
colla\&re learning model has various benefits such as improved academic achievement,

high self-esteem, and a more positive perception of self!!”,

Research findings have also shown that students exposed to jigsaw instructional
strategy exhibits some positive traits such as increased level of self-esteem, high achievement

in school, high level of motivation in school, punctuality and cooperation with students of the
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same class and group, compared to students in the same class exposed to conventional
teaching strategies as revealed by the outcome of a study carried out on the likely impacts of
jigsaw strategy and traditional strategy on laboratory material recognition and usage skills of
students in science subjects such as Mathematics'?’. This further reinforced the strong belief

that jigsaw is considered a strong correlate in learning science subjects such as Math&atics.

Another study that examined the effect of jigsaw strategy o@hematics
achievement revealed a significant difference between the control an@ imental groups
which tilted in favour of the experimental group thus further rein @the idea that jigsaw
influences students’ achievement in Algebraic word proble@%his finding is similar to
that of another study which analysed the influence o@saw collaborative learning on
academic performance on female students by te%ﬁé them an education course applying
jigsaw strategy, while the control group\@’gposed to the same course through the
traditional lecture strategy and the .r%ﬂ\ revealed that the jigsaw strategy had a better
understanding of the content co@qr d to the students who were taught using traditional
lecture strategy'??. This is@ar to the study on the effect of jigsaw strategy on the
academic achieveme@iddle school students in Bandar Abbas city exposed to students’

academic achi@

variance % VA) and finally revealed that the jigsaw learning strategy has significant

st in Mathematics and their result analysed using Analysis of Co-

effe&% udents’ achievement in Mathematics'%.

The veracity of jigsaw method as a reliable students-centred Mathematics learning
approach has been examined in previous studies and confirmed as being effective in assisting
students in obtaining practical Mathematics learning skills, effective communication skills

and proficiency in conceptual understanding knowledge as it promotes Mathematics students
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critical thinking skills '?%. As a teaching strategy that inculcates various activities in students
to improve their understanding of core subjects like Mathematics through a well-structured
approach involving a series of steps requiring learners to create, analyze and apply concepts,
jigsaw can be viewed as a radical tool for increasing motivation and passion in learning and

doing Mathematics'?*

. The innovation of jigsaw strategy goes beyond a mere teaching
strategy as it is viewed as a method capable of providing and promoting access_temew skills
and knowledge, encouraging sharing of tasks among team members with g@ch member

assigned their individual duties, with individual successes detefmiming the success or

otherwise of the group!'?.

2.3.3 Peer-tutoring and Academic Achievement in Algebraic Word Problems

Peer tutoring as an instructional strategy is capable of minimizing stresses
experienced by teachers who are expected to cover large groups of ability-diverse
Mathematics learners!?6 and there are several strategies that can be employed in setting
up a peer-tutoring program in a classroom with a varied student population, age and ability
level so as to meet the learning needs of such diverse groups. One of such strategies is peer-
tutoring, which is a teaching strategy involving organizing a class into pairs of two or more
students that are of different abilities to act as tutor and tutee in learning a particular skill or
solving a problem through benefitting sharing of knowledge among each other!?6. A crucial
and important aspect of peer tutoring is the absence of student-instructor power dynamic as
tutors relates with students at a level that make the teaching and learning experience more
comfortable thus facilitating smooth among students'?’.

Additionally, peer teaching is a process by which a student learns from a more

knowledgeable and experienced student or peer'?®. It can also be viewed as communication
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between a more brilliant student who is doing far better or who recently achieved the
learning objectives successfully and another student who is unable to achieved the expected
learning objectives in the same subject, topic or concept!?®. On the basis of this, peer teaching
should be considered as an effective strategy in the teaching and learning of Mathematics as
it combines both the social and academic aspect of learning by creating a interdependence,

S

Researches revealed that peer tutoring is a useful approach apQ eneficial for

cooperative, collaborative and social environment for learning.

students with hearing impairment and teachers. It has been re @tat peer teaching is
helpful to both fast and slow learners as it assists fast learne® master the concepts related
to the subject and confidently express their ideas, while slowdearners learns at their own pace
to relieve them of pressure to learn at the same r@% the more knowledgeable ones'*. In
addition, slow learners are more likely{&rade their level of understanding and
performance and get a better understam\K' of the terms of the lessons. It thus suffice to state
that peer tutoring helps both fa%gaers and slow learners in acquiring important values
such as knowledge-shari@osting of self-esteem and self-discipline. Other studies
revealed that studenw%gearing impairment working in peers exhibits better performance

°
in examinati0n< q&o s involving reasoning and critical thinking skills'3!.

@ are several key advantages in adopting peer tutoring for teaching and learning
of Math€matics and these include: encouragement of student-to-student interaction as when
students acts as Mathematics tutors to their peers, they are likely to break down abstract ideas
into simpler terms, constructing their own knowledge in the process as interaction promotes a
deeper understanding of mathematical knowledge through engagement in beneficial

discussions, asking of questions, and clarification of doubts, creation of a dynamic learning
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environment, creation of a free environment where freedom of expression is encouraged and

Mathematics anxiety significantly reduce!*?. Continuously, apart from the above, peer

tutoring boosts the confidence level of both the tutor and the tutee to confidently and

successfully convey mathematical knowledge to their peers, nurtures participants language

and communication skills, expose students to clarity in expression of their thoughts, creates

beneficial avenues for tutors and tutees through relatable expressions whic Qo en be
O

more penetrating and knowledgeable than conventional teaching strategy 3% !

There are other benefits accruing from adoption of pee ing in Mathematics
learning and teaching such as: enabling students to becor@%creators of knowledge'®,
collaborative exploration and solving of mathematical&@ems thus exposing students to
alternative approaches to solutions and improx@tudents’ level of understanding of
Mathematics and instilling a sense of sati@fbin their learning achievement!*® 137, Peer
tutoring also have the capacity to shar&ﬁ'i\nterpersonal skills and behaviours of participants
such as empathy for others and %fe?ce with slow learners as tutors learn to identify and
flows with the limitations @éir peers, adjusting their explanations to covers different
learning abilities'3®. This‘ertables tutees to develop patience as they work through challenges,
understanding @ teaching and learning are gradual processes that takes time and can

be challe 'é{or those involved. These are characteristics required to navigate difficult life

terrak&#olving both academics and social development.

It has been previously discussed that peer tutoring is very beneficial to Mathematics
students, especially the slow learners'®. Thus, peer tutoring can be said to be capable of
helping all categories of learners, the hearing impaired ones inclusive, in developing

important social values such as knowledge-sharing, strong and positive self-esteem, and self-
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discipline!3!. It was also reported that students working in peer tutoring groups perform better
in aspects of Algebraic word problems that involve reasoning and critical thinking skills as
peer teaching is a reliable strategy capable of helping learners achieve the educational
goals'¥’, This further indicated that peer tutoring strategy not only boosts students’ level of
comprehension of Mathematics topic, but also improves various other developmenta skills in
students. Overall, it can be assumed that the strategy of peer tutoring when @ y the
tutor is capable of bringing positive behavioural, social, cognitive, and aca acts and
being a beneficial strategy to use when teaching Mathematics'!. I@ rther agreed that
peer tutoring is an effective strategy to adopt when teaching Mathematics but can be even
more effective when combined with other suitable meth 6

rategies as it is highly likely

that students would have prefer asking their colleg@r help rather than approaching the

\

Thus, by being exposed to peeh&&rlng, students can positively interacts with peers

teacher!42.

to get assistance which improve@w' 1 development and their mathematical skills as peer
tutoring creates an highly @tlve environment that guarantees active participation and
immediate feedback further improves student’s achievement in Mathematics. This
have the tende cy Kher promotes positive social, behavioural, cognitive, and academic
impacts f%Qents. It has also been found that when peer tutoring is combined with other
sult%@éthods such as explicit teaching strategies, students engage in purposeful learning
which further improves their achievement in Mathematics because it is generally believed

that when peer tutoring is paired with an additional and appropriate teaching strategy, its’

effectiveness improves'®
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As peer tutoring is a type of collaborative learning that often happens spontaneously
among students, including those with hearing impairment, it have been discovered through
teaching experience and research that this innovation is an effective approach in assisting all
categories of learners toward achieving expected educational goals as the process is seen as a
very appropriate strategy that can be adopted in attempts to enhance academic achievement
of all categories of students in Mathematics as it is considered gender friendl *S.It was
therefore suggested that peer tutoring strategy should be used in the teaching afid learning of
crucial Mathematics topics to students with hearing impairment for XSultS. This can be
premised on the idea that limitations in language abilities a 10n of low abstraction
abilities among students with hearing impairment often @s own their ability to absorbs
information and this leads to challenges in lea 1% nd communicating difficulties and
subsequently a causative factor in social an. en‘f@ al problems? %, Thus, such challenges

.

as arising from lack of self-esteem amo§t ents with hearing impairment and will likely

influence their academic achieve@ and self-actualisation'*’. This challenge can be

addressed by exposing them’t&'ming strategy such as peer tutoring!#®,

234 Thmk-palr-s Q]d Academic Achievement in Algebraic Word Problems

Problem- solvmg ability is one of the skills that students with hearing impairment
need to have and is the main focus in learning Mathematics. This calls for adoption of a
suitable learning strategy such as think-pair-share strategy. As the think-pair-share -Share
model is a model that has the character to solve problems being a model developed
from constructivism theory which involves students in the learning process, it can be said to
be a very suitable strategy for learning various topics by mathematically challenged students

such as those with hearing impairment!4. That way, the students can be more active in the
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learning process by studying in groups, and having the opportunity to convey the
results of their discussions to other students. In other words and based on the above, the
think-pair-share model can also train students with hearing impairment to think about

solving problems.

Also, it is a learning strategy that is suitable for training students to improve their
communication and thinking skills during teaching and learning processes'*® which can be
said to be a useful tool in learning Mathematics, especially Algebraic word problems solving
skills by students with hearing impairment. The whole process involves pairing a student
with another group partner to be able to convey ideas to other think-pair-share pairs in the
class, thus aiding in developing students' mathematical communication skills. Accordingly, it
can be stated that the adoption of think-pair-share strategy has a positive influence on the
achievement of students in Mathematics'>!. For instance, usage of think-pair-share r-Share
naturally will increased the wait time after learners are given a query or work, this
approves extra time for school learners to think, and has been shown to get extra
learners worried in the dialogue and improve the level of learner replies'3?. Think-Pair-
Share is also very beneficial to Mathematics educators due to the fact that it can be used
as structure of formative assessment. In order for meaningful learning to occur,
school students must understand, relate, and include new information with learners'
existing information and experience. Learners must actively manner records in order to
inspect preparation and teachers to learners' interactions do no longer continually
enable school learners these opportunities.

In a study that investigated the likely effect of think-pair-share strategy on student

achievement in secondary school Mathematics, it was discovered that there is a main and
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significant effect of think-pair-share strategy on the student’s achievement in Mathematics.
This finding further reinforces the need for the adoption of the think-pair-share model in
teaching Mathematics to secondary school students by incorporating it into the Mathematics
learning and teaching processes in Senior Secondary Schools nationwide!*2. Continuously,
think-pair-share strategy has been found to be capable of influencing academic performance
in Mathematics as think-pair-share integration of problem solving learning model can boosts
students' mathematical ability, communication and problem-solving skills!*’. This further
reveals the extent to which think-pair-share is capable of improving students’ academic
achievement in Mathematics, especially in interpretation-related topics like Algebraic word
problems. If is highly believed that students with hearing impairment are capable of
benefiting from such teaching and learning strategies if properly implemented.

Furthermore, the above depicts think-pair-share strategy as one effort that can be used
to improve student learning outcomes is to use a collaborative learning model type Think
Pair Share as all collaborative models using Think Pair Share has been found to be capable of
improving students with hearing impairments' mathematical problem solving and
mathematical communication skills!>* 154 There are many good learning techniques that can
be adopted in collaborative manner to maximize the benefits of think-pair-share. One of such
is Class Action Research (CAR) which involves the use of interactive media such as Mouse
Mischief, a tool to foster communication between students and teachers, thus promoting
access by students to prompt feedback!>. Thus, the process of think-pair-share collaborative
learning strategy requires students to interact with their partners by sharing personal ideas
and opinions in solutions after a specific period of individual thinking time, with the aim to

differentiate and personalize instructions through adequate thinking time to ruminates on a
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given assignment!®, thus giving rooms for reviews of individual ideas and sharing of such

ideas with their partners.

Additionally, think-pair-share is a three-dimensional process. The first step involve
the thinking stage in which the teacher asks questions or identify problems related to learning
and prompts the students to measure or determine possible solutions. The next stage is
pairing up in which teachers guides students to pair up with their partner to share their
thoughts about the first stage and activities at this stage involves exchange of ideas on
decisions made. The third and final stage requires the teacher to guide the participants in

sharing their decisions and findings with the whole class by taking turns'’.

As earlier observed, think-pair-share is a model of collaborative learning involving
pairings and enable students to have access to enough time to think, discuss, respond and
help each other. In other words, think-pair-share strategy is a useful technique with great
benefits as it can boost students' retention and recall abilities and also enable students to learn
from each other interdependently by exchanging and conveying crucial ideas to each other
for discussion before submission!?. The strategy involves encouraging students to help each

other in resolving given problems using individual capabilities.

In a previous research, it was concluded that think-pair-share enhance the problem
solving abilities and Mathematics achievements of students with hearing impairment
promoting active engagement, collaborative learning, and deeper understanding of concepts
and it was stated that an increase in student achievement is achieved by implementing

158

collaborative learning model think-pair-share'~®. This teaching and learning model creates an

active learning environment for Mathematics students and provides access to beneficial
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learning in the classroom, thus serving as a fantastic model that is capable of arousing student

interest in Mathematics and promotes active participation of students through socialisation'>’.

One of the positive parts of think-pair-share is that it gives understudies time to
consider the problem or the question, which is critical for Mathematics and of an
extraordinary impact!®”. That way, learners feel progressively great if they are given
sufficient opportunity to think and plan their thoughts and ideas before they begin the
problem. The additional time they consider it, the less error they make since they already
concocts thoughts and share them at that point concede to one answer after they talked about
it. It doesn't just help the students just yet it likewise offers the educator the chance to check
learners' understanding and perception. Thus, there is the need to explore how common
Mathematics problems and Mathematics problem-solving skills can be improved using think-
pair-share and other collaborative strategies. Thus, using think-pair-share as learning strategy
it is important since all learners participate in the learning. The learners learn from each other
by sharing ideas and make some connections, it is important since the level of learners'
understanding of the subject will increase. Think-pair-share help learners develop ownership

of the subject matter and they also develop communication and skills.

Also, learners are additionally skilled to have accountability for the group’s success
and extreme studying results. Through team learning, it can motivate every participant to be
active in teaching and learning practice!®'. It was also stated that each student in the think-
pair-share pairings is given the opportunity to consider the problems individually with the
aim of finding answers to these questions or issues, then exchange about the effects of
their thoughts with their pair to get one reply that can characterize the answers to the

two team members'®?. After that, the teacher request for each pair to explain or describe the
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outcomes of the answers they have agreed to their classmates. It can thus be concluded that
team learning encourages all learners to participate in the learning thus further reinforcing the
benefits and importance inherent in using think-pair-share strategy, as learners are given an

opportunity to share ideas and conclude from their ideas.
2.3.5 Mindset and Academic Achievement in Algebraic Word Problems *

Mindset is simply described as our views of what we are and a cle(}@on of what
our views about our abilities, capabilities, potentials and strengths argl® N[here are two main
ways in which we usually view ourselves and our abilities. l%are fixed mindset and
growth mindset. Fixed mindset is sometimes refers to ity theory of ability and it
simply refers to a situation whereby individuals considQ{heir unique characteristics features
to be natural and not liable to change!'®. Growt set on the other hand is also commonly
refers to as the incremental theory of abilh)\&ich depicts a situation whereby individuals
are of the opinion that their individué@cteristics features and traits can boosted through
consisted efforts and dints of @rkl“. Furthermore, it can be stated that growth mindset
promotes intrinsic mot%’@y focusing on construction of knowledge, strengthening their
abilities and boogtijﬁgﬁtelligence. This is considered the main characteristics features of an
academicall s&uﬁ\/lathematics student capable of churning out great performances through
dints ot@ works, motivation and positive self-determination. The above is contrary to
indi\%ﬁls with fixed mindset who mainly focus on getting a grade, reaching cut-off mark,

prevent ridicule, being extrinsically motivated and getting rewards.

Although, biologically, it is strongly believed that individuals possess a unique

genetic makeup inherited from our parents'®®, this is not the main factor shaping our
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attainment and progress. Rather, there is the need for constant efforts to determine how far
we can go through a consistent process of give and take as previous works has revealed that

167 and

reinforcement can influence students’ mindset and motivation, self-efficacy
subsequently, academic achievement as those praised for their efforts are likely to be

motivated to take on more difficult challenges with the aim of achieving mastery?.

It has been revealed that deaf and hard of hearing students with growth mindset are

168 while others believe

more likely to secure higher scores in Mathematics achievement tests
that growth mindset has no association with grades as it was discovered that academic
achievement is not directly related to growth mindset and there is almost no correlation
between achievement and student mindset'®®. Furthermore, reports of a survey involving
selected teachers who expressed their views on mindset revealed that nearly all the
participants reported that adoption of growth mindset strategies in the classroom give them

the expectations that there will be an improvement in student performance in the classroom

and the quality of classroom instruction!”’,

Growth mindset is capable of influencing a students’ motivation, which in turn can
affect academic capability, performance, achievement, motivation, total intellectual
development and subjective wellbeing of the student, thus reducing the level of

psychopathology in students!”!

. Additionally, previous researches has revealed that the
existence of growth mindset i.e the belief that one’s ability and expertise can be developed,
rather than being unchangeable, is capable of stimulating lifelong learning!’?. In terms of
behavioural outcomes, growth mindset activates persistence behaviours in the face of

challenges and problems-seeking behaviours and thus positively influencing academic

performance of students'’3. Specifically, it can be safely deduced that the presence of growth
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mindset in Mathematics students is positively related to academic performance in

Mathematics and triggers higher achievement compared to fixed mindset.

Furthermore, a positive correlation exists between the mindset of students with hearing
impairment and the appraisal of students who demonstrate high achievement in Mathematics
as students who are exhibits a growth mindset are much more successful in conquering the
negative effects of low self-esteem on their academic achievement than those who

t!74. As mindset can influence student academic achievement,

demonstrated a fixed mindse
there is a very high probability that it specifically influences science and Mathematics
achievement. The outcome of a study which examined students with hearing impairment’s
mindsets and their mathematics grades recorded in the seventh and eighth grade showed that
the results of the students with fixed and growth mindset varies, with students exhibiting
growth mindset demonstrating higher scores more whereas those with fixed mindset students

remained stagnant!’>. Thus, it can be concluded that students exhibiting a growth mindset are

likely to outshine their peers with fixed mindset.

It has also beer\shown that existence of growth mindset in students can boosts the
academic achievemenf vf lower-achieving students with hearing impairment and increase
overall intergst and passion in mathematics topics among secondary schools students!”®. This
further shiopWs the extent to which growth mindset can influence the academic achievement of
students in general and that of secondary school students in particular.

Students with the fixed mindset believed that making effort is only necessary for
those who lacked ability and are more likely to be ineffective in Mathematics'”’. This is in

contrast to those with growth mindset who usually show more expertise-oriented responses to
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shortcomings, likely to be sure of their ability and likely to employ positive strategies, such
as being motivated to put in more efforts and new methods, instead of involving in negative
ideas such as giving up and cheating. Thus, it can be stated that students’ opinions about their

178 and other subjects because

abilities is a key factor in how they performs in Mathematics
when students are of the opinion that their knowledge and performance can be improved
through persistence efforts, they inclines toward achieving same by laying muc Qﬁsis on
knowledge searching and acquisition and being persistence in the face of challeriges.

Another noteworthy point is that students with a fixed mlnd ’\)f the opinion that
brilliance and individual attributes are unchangeable and h C 1evement comes from
individual characteristic features, whereas people with a'r mindset believe these traits
are negotiable and can improve through hard w &%iag‘commltments179 180 Furthermore,

mindsets can be termed as adjustable and ca rove or retrogress with age and how
students react to challenges in the classr: S S chlldren are not naturally endowed with the
belief that they are good or bad at ﬁS\ma ics and their mindsets can be influenced by other

variables in their lives in thet %@
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2.5 Summary of Gapsﬁ@&ewed Literature
The literat@ed in this study was based on conceptual, theoretical and empirical

review. V)%éthe conceptual review examined and discussed the meanings of all the
depe\{& independent and intervening variables used in the study, the theoretical review
was based on theories that relates to the study. The independent variables examined are
jigsaw, peer tutoring, think-pair-share and the conventional strategy of problem-based
learning. The intervening variables are mindset (growth and fixed) and type of hearing loss

(congenital and adventitious. In addition, the empirical studies reviewed in this study so far
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based their findings on the effects of selected collaborative learning strategies of jigsaw, peer
tutoring and think-pair-share on the academic achievement of students with hearing
impairment in Algebraic word problems. A lot of researches have been done in relation to the
effectiveness of using collaborative strategies such as jigsaw, peer tutoring and think-pair-
share in teaching Mathematics topics such as Algebraic word problems. The  findings
revealed that this strategy boosts students’ academic performance. The r@y f the
findings are specific in their emphasis on the influences of these selected  Strategies on
students’ academic achievement in Mathematics irrespective of ar@’%ﬁrences. However,
there is the need to confirm the authenticity and validity of @ndings as relates to its
effects on academic achievement of students with h mpairment in Mathematics,
specifically, Algebraic word problems. As stu n%%h hearing impairment are unique
given the varied educational background that di rom other students without hearing loss,
coupled with their declining academic &%emem in Mathematics, there is the need to
.
examine the possible effects of\@se selected collaborative strategies on academic
achievement of students wj{k&%aring impairment in Algebraic word problems. The

researcher is of the opinio %ﬁ exposing students with hearing impairment to treatments of

jigsaw, peer t @d think-pair-share will influence their academic achievement in

Algebraic w@p oblems.
\,Q:Z>
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Cha@ee
thodology

This section deals with the @okgy employed in carrying out the research work.

This included the research design,spopulation, sample, sample technique, validity of research
instrument, reliability @Qﬂch instruments, procedure for data collection and analysis
method. . @
3.1 Research™Design

@search adopted the pretest-posttest control group quasi-experimental design as
it aik(at determining possible effects of collaborative learning strategies on academic
achievement of students with hearing impairment in Algebraic word problems. The study
made use of three experimental groups and one control group. The experimental groups were
exposed to the treatment in jigsaw 1, peer-tutoring and think-pair-share strategies, while the

control group were exposed to the conventional strategy.
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The research design was schematically illustrated as:
Py X1 Qq (Pretest, Treatment and Posttest for experimental group on jigsaw I)
P, X, Qo (Pretest, Treatment and Posttest for experimental group on peer-tutoring)

P53 X3 Qs (Pretest, Treatment and Posttest for experimental group on think-pair-share)

X

P, P,, P3, P, are prestests for jigsaw I, peer-tutoring, think—pair—share@)nventional

P4 X4 Q4 (Pretest, Treatment and Posttest for control group)

Key:

trategy respectively, Q
X1, X5, X3, X4 are treatment groups for jigsaw I, pee@toﬁ, think-pair-share and
conventional strategy respectively and Q

Q1 Qz, Q3, Q4 are posttests for jigsaw I, peer—t%t(t@% think-pair-share and conventional

strategy respectively \Q’b
Factorial Matrix of the Design 5\%\

The design employed the 4x2x2 fa Sr;f matrix as structurally presented in Table 3.1

Table 3.1 4x2x2 Fac@%\/]atrlx of the Design

Treatment \) Mindset Type of Hearing Impairment

A (Jigsaw ) , 5\% Growth Congenital Adventitious
Fixed

B (Pe@ring) Growth Congenital Adventitious
\/Q Fixed

C (Think-pair-share) Growth Congenital Adventitious
Fixed

D (Control) Growth Congenital Adventitious
Fixed

Figure 2: Factorial matrix design for the study
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Source: Researcher’s Fieldwork, 2025

3.2  Population of the study

The population for this study consisted of 295 Senior Secondary School students with
hearing impairment in [jokodo High School, Ibadan; Methodist Grammar School Bodija,
Ogbomoso Grammar School, Paku and Durbar Grammar School, Oyo. These ar%udents

with Hearing Impairment attending public secondary schools selected from a;@ e.

Table 3.2 Distribution of Population of the StudQ

R
Name of School @% Population

(Y

Methodist Grammar School, Bodij a,\ @ 95

Ijokodo High School, Ijoko@dan 79

Ogbomoso Gram.rrs&hool, Paku, Ogbomoso 70

Durbar Grammar School, Oyo 51

O
Tota}\/% 295

Table 3.2 Population distribution of the respondents

Source: Researcher’s Fieldwork, 2025

33 Sample and Sampling Technique
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The sample for this research was made up of all the students with hearing impairment
in SS2 in the selected schools. The sampling technique used intact sampling technique which
is a pre-formed sampling technique whereby participants were selected from an already
existing group rather than being randomly selected. Thus, all the SS2 students with hearing
impairment in the selected schools were used for the research. A total of 102 students with
hearing impairment in these schools formed the sample for this study. 32 fr. &ehodist
Grammar School Bodija, 28 from Ijokodo High School, Ijokodo, 22 @Ogbomoso

Grammar School,Paku, Ogbomoso and 20 are from Durbar Gramma@no 1.

While Methodist Grammar School, Bodija was u@or Experimental group A,
Ijokodo High School for Experimental group B, Ogbon@rammar School, Paku was used

for Experimental group C and Durbar Grammar@ol, Oyo was used for control group

(Group D). The total sample comprised of @n‘ts with hearing impairment.

3.4 Research Instruments . 5\\'\
Three instruments were used fo@\(i? research work. These are Algebraic word problems

N

Lesson Plan, Algebraic w@problems Lesson Notes and Student Achievement Test on

Algebraic Word pr;)b%@
1) Alg‘bra\c ord Problems Lesson Plan: The instrument was designed by the

,bgrcher to guide in the teaching and learning of Algebraic Word Problems
\/Qduring the study. The lesson plan comprised all the sub-topics under MWP which
the researcher covered during the study. These are: (a) Algebraic word problems
involving Brackets (b) Algebraic word problems involving fractions; and (c)
Algebraic word problems involving both brackets and fractions. These topics

were taught on a weekly basis during the course of the study.
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iii)

Algebraic Word Problems Lesson Notes: This was adapted from the Algebraic
word problems lesson plan. This was separated from Algebraic word problems
lesson notes for each of the topics selected under Algebraic word problems lesson
plan. This served as a guide during the course of the teaching. There were three
lesson notes with each addressing each of the sub-topics under Algebraic word
problems lesson plan. Q&

Student Achievement Test on Algebraic Word Problems: Thi\@ test items
were drawn from the three sub-topics under MWP wit@ items selected in
conjunction with the General Mathematics Curgicu for Senior Secondary
Schools. There were four options in the stud Qievement test on Algebraic
word problems which are A, B, C an D@e questions were prepared on the
basis of the three levels of knowled ich are knowledge, comprehension and
application. In other words, th hltems on each of the three topics under MWP
tested the students w@earmg impairment’s knowledge on MWP, their
comprehension of %g{owledge and application of the acquired knowledge. 20%
of the items‘@% topic were based on knowledge, 30% on comprehension and
50% b@ication. The instrument were graded manually with each question

carrying two marks, making a total of sixty (60) marks.

v) éQeasure of Mindset scale developed by psychologists Jack A. Naglieri and

Kathleen M. Kryza. It is a 20-item scale to measure how students feel and think
about themselves. Each item was answered using Never, Sometimes, Often and

Always.
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N}
(O

Table 3.3: Table of Specification for Student Achievement Algebraic Word

Problems

O

Level of Co@{

S/N Word Problems  Knowledge COan Application Total

20% 40% 100%
Algebraic word 2(1,8) ’Q 9,13) 4 (4,15,19,28) 10
problems involving &
brackets \

Algebraic word . \7) 4(18,24,26,29) 410,11, 14, 23) 10
problems 1n\%%

fractions

Algeb 2(6,20) 4(12,21,25,27) 4(16,17,22,30) 10

P obéw mnvolving

ets and fractions

\gJ Total 6 12 12 30

Figure 3.2: Table of Specification for Student Achievement Test on Algebraic Word

Source: Researcher’s Fieldwork, 2025.

Validity of Research Instrument
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To ensure the content, construct and face validity of each of the instruments, they were
adopted by giving them to experts in the field, including the researcher’s supervisor.
Specifically, the instruments were given to lecturers and experts in measurement and
evaluation in the Department of Science Education and the Department of Guidance and
Counselling, Lead City University, Ibadan, for their observation, contribution and approval.
This is necessary to ensure the content, construct and face validity of the i Q%" The
Measure of Mindset scale was given to psychologists in the Department{of Gliidance and
Counselling, Lead City University, Ibadan for their observations ar@p’xts. The Algebraic
word problems lesson plan was checked for its’ conformity w thematics curriculum and
syllabus of senior secondary schools, while Algebrai Qproblems lesson plan was
checked to confirm that it aligns with the Algebraic w&%mblems lesson plan. The students
achievement test on Algebraic word problems \ﬂb ecked for its’ conformity with both the
SSS Mathematics curriculum and Algeb rd problems lesson plan.

3.6  Reliability of Research In e§

Reliability of the survey 1nst®g‘f students achievement test on Algebraic word problems
was determined using K@{lchardson Formular 20 (KR-20). This was done by giving the
instrument to a \% group of 20 students with hearing impairment from Andrew Foster
Memorial C QOmreke, Ibadan which did form part of the study’s sample. A value of
0.82 wa&med thus confirming the instrument for high reliability.

3.7  Data Collection

Data was collected using the following procedural steps:

1) Selection and training of research assistants (RAs).

i) Administration of the pretest
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1i1) Treatment

iv) Administration of the posttest

Selection and training of Research Assistants 1 week
Administration of the pretest 2 weeks
Treatment 3 weeks

Administration of the posttest 2 weeks Q*
Total 8 weeks(/0
Selection and Training of Research Assistants 6\

The researcher visited the selected schools to meet the sch uthorities and teachers
to explain his mission. After that, capable hands were as research assistants. The
Algebraic word problems lesson plan and Algebr ic% problems lesson notes were given
to the research assistants to study. After this, th archer trained the research assistants for
two weeks, initiating them into duties e %ﬁed of them. During this period, the research

.

assistants were briefed on how @ch Algebraic word problems using the selected
collaborative learning strateg@ jigsaw, peer-tutoring and think-pair-share. The training
also involved pairing sk@ with hearing impairment for jigsaw, selecting peers and tutors
for peer-tutorin '@g and arranging students with hearing impairment on think-pair-share,
introducing@ xplaining other aspects of the research to the research assistants. The
rese%@tants were also trained on how to conduct pretest on each of the selected topics,
carry out treatment on the experimental groups and evaluate the students through posttest.

After the training, the researcher then prepared the Algebraic word problems lesson

notes from the already prepared Algebraic word problems lesson plan. This was followed by

pretest stage which involved teaching of the students on the selected topics. This was done on
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the basis of one topic per week, making a total of three weeks. During the process, the
research assistants were at hand assisting in organising the classes and make the whole
process successful. Students were allowed to ask questions and express their feelings and
opinions.

The students were then exposed to an evaluation to ascertain their achievement in
Algebraic word problems. This was carried out with the assistance of the rese Q%stants
and graded using an evaluation sheet already prepared by the researcher. T@ s mark was
fixed at 50% and those that got 50% and above were adjudged to had achievement in
the research proper.

Administration of the pretest QO
The administration of pretest of students achieve epb% on Algebraic word problems was

conducted on both the experimental and cont oup within two weeks in the selected

SCNOOlS. \
hool .@

Treatment \

The treatment proced %olved the experimental group who were taught using the
three selected strategie&@%aw, peer-tutoring and think-pair-share strategies. The control
group on the ot @were exposed to the conventional teaching strategy. A double period
of 80 minutgs was allocated to each of the topics. The research assistants carried out this
process@e the researcher visited these schools on a regular basis to monitor and ascertain
that things were done properly. The whole process covered eight weeks. The treatment was
carried out using the prepared Algebraic word problems lesson notes. The detailed processes

involved in carrying out the treatment for each group is as follow:
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Procedure for Jigsaw I Strategy

Step 1: the teacher organised the class by dividing the class into home groups of 6 students
with each group being diverse in terms of ability, gender, and background if possible.

Step 2: the teacher divided the lesson/topic by breaking the lesson or material into subtopics
with one subtopic for each member of the home group. The three main subtopics, covered

%tions,

olving both

under Algebraic word problems were Algebraic word problems involvi

Algebraic word problems involving brackets and Algebraic word problems i
brackets and fractions. Thus, each member of the home group was @aterials on one of
the three subtopics.

Step 3: teacher formed expert groups. All students assig Qame subtopic from different
home groups come together to form an expe % . Those assigned Algebraic word
problems involving fractions came together to ss it. The process was carried out with
other expert groups. These expert groups& , discuss, and master their subtopic thoroughly.
Step 4: each expert group discuss@ mastered their given subtopics. This was done by
reading the assigned materia@%ussing important points, clarifying doubts and preparing
how to teach their subt&@ others later.

Step 5: each m @f the expert groups then returned to their original home group and
teaches theigsubtdpic to the others in their home group using what was learnt and mastered
in th%@‘group.

Step 6: the next step was integration and discussion in which each home group discuss all the

subtopics together, members ask questions and help each other understand the full topic.

115



Step 7: the final stage involved assessment and evaluation in which the teacher assessed the

students understanding through quizzes or short tests, group presentations, observation of

participation, provision of feedback and clarification of any misconceptions.

Procedure for Peer-tutoring Strategy

Step 1: teacher identified the learning objectives. The learning objectives are to solve word

prblems involving fractions, brackets and those involving both fractions and br. Qs

Step 2: The teacher selected and paired students based on ability, intere@ ersonality.

This was done on the basis of cross-ability pairing in which an chieving student

tutors a lower-achieving one, same-ability pairing in which u@ of similar ability help

each other. Thus, after pairing and grouping, each pair @ utor and a tutee (or rotating

roles). (bQ

Step 3: the teacher then trained the tutors %Q)w to explain concepts clearly, give

encouragement and feedback, ask guidin%kstions rather than giving answers, manage time
.

and stay focused. This was done th@short practice sessions and role plays.

Step 4: The teacher then pr@ study materials, worksheets, or guides for use during

tutoring, set clear mlesﬁ@%ulations guiding the sessions.

Step 5: the stud !‘& met in pairs or small groups during class or designated study time.

During thesghsessions, the tutor explained, demonstrated helped solve problems, while the

tute h@rQ, asked questions and practiced. During these sessions, the teacher supervised,

moved around and provided support when needed.

Step 6: the teacher observed interactions to ensure accuracy, fairness, and cooperation among

the pairs and also offered assistance or correction when necessary. The teacher encouraged

rotation so that all students experienced both tutor and tutee roles.
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Step 7: finally, evaluation and giving of feedback was attained by assessing both academic
progress and interpersonal skills through short quizzes, observation checklists, peer and self-
evaluation forms among others.

Procedure for Standard Think-pair-share Strategy

Step1: The teacher posed a prepared question on Algebraic word problems to the whole class
and students were given a short time (1-3 minutes) to think independently abo Q§
answers, ideas, or solutions. This was to allow each participant to reflect and organize their
thoughts before discussion.

Step 2 (Pair): Pairing stage was carried out by ensuring that s e%air up with a classmate.
Each student then shared their thoughts and listened to th s@‘ er’s ideas, compared
answers, discussed differences and refined their u d@ing together. This phase lasted 3—
5 minutes. ’lbb

Step 3 (Share): Each pair (or selected pair \smred their conclusions or best ideas with the
whole class. The teacher implemen@s by inviting volunteers or randomly selected pairs

to present. The class discusse&gﬁared ideas collectively, allowing for feedback and

clarification. QQ
Administratio b@osttest

The admini%ﬁo of posttest of students achievement test on Algebraic word problems was
con uct%rg both the experimental and control group after two weeks of treatment/exposure
to the selected collaborative strategies of jigsaw, peer-tutoring and think-pair-share and the
conventional strategies in the selected schools.

3.8  Data Analysis

117



The gathered data was analysed using inferential statistics of Analysis of Co-variance
(ANCOVA). This is based on the nature of the hypotheses tested at 0.05 level of significance.
3.9  Ethical Approval

In ensuring that this study follows accepted moral, professional and ethical standards,
official permission and approval was sought and obtained from the approved authorities of
the Department of Science Education, Faculty of Education and the Postgra Q%ﬂllege,
Lead City University, Ibadan before proceeding to carry out this research.{Thi$™s necessary
to ensure that the rights, safety and privacy of the participants is mai@e :

This was done by submitting details of the study such,as methodology to be adopted,
the purpose and objectives of the study, how data tained, used and analysed,
procedure for convincing the participants and rese rc)@stants to participate in the study by
orientating them about their roles and wh were getting involved in the study,
guaranteeing their confidentiality and tre%%&hem fairly.

Also carried out was dexﬂ%ment and submission of ethical documents like
participants information she&%earch instruments which consisted of Algebraic word
problems lesson plan, 1@%0 word problems lesson notes, students’ achievement test on
Algebraic word r@\ﬂ’%s and measure of mindset scales and data protection plan detailing
how the res gﬁ

only\/zrb

kept the researcher’s information confidential and limited to the study

All these were submitted to the approving authorities in Department of Science

Education, Faculty of Education and the Postgraduate College, Lead City University, Ibadan.

They made some adjustments to the request before it was finally approved.
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Chapter Four %

»

Results and Discussion of
This chapter presents the results of the study. T Its were presented in the order of the
null hypotheses generated for the study. \
4.1 Presentation of Demographic @ysis of Respondents

Table 4.1 Distribution of th@ipants by Treatment, Mindset and type of Hearing
Impairment N

Variables g\ Frequency Percentage

A
Treatment Gro @
Jigsaw | Str&é’

Peer Tué@ Strategy 28 27

32 31

Thin&ir—Share Strategy 22 22

Conventional Strategy 20 20

Total 102 100
Mindset

Growth 39 38
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Fixed 63 62
Total 102 100

Type of Hearing Impairment

Congenital 47 46
Adventitious 65 64
Total 102 100

Source: Researcher’s Fieldwork, 2025.

4.2: Testing of Hypotheses

Hol: There will be no significant main effect of treatmept-on ‘academic achievement of
senior secondary school students with hearing impairmentan Algebraic word problems.

Table 4.2: Analysis of Covariance (ANCOVA){\Post-Achievement by Treatment,
Mindset and Type of Hearing Impairment

Source Type III Sum Df Mean F Sig. Partial Eta
of Squares Squares Squared
Corrected Model 3.301a 16 0.206 0.808 0.673 0.132
Intercept 50.976 1 50.976 199.506 0.000 0.701
Pretest 0.041 1 0.041 0.161 0.690 0.002
Treatment 1.429 3 0.476 1.865 0.142 0.062
Hearing Impairment 0.547 1 0.547 2.141 0.147 0.025
Mindset 0.881 1 0.881 3.446 0.067 0.039
Treatment * HI 0.237 3 0.079 0.309 0.818 0.011
Treatment * Mindset 0.213 3 0.071 0.277 0.842 0.010
HI * Mindset 0.001 1 0.001 0.002 0.963 0.000
Treatment *HI %Mindset 0.367 3 0.122 0.478 0.698 0.017
Error 21.718 85 0.256
Total 628.000 102
CorrectedA otal 25.020 101

R Squared = 0.132 (Adjusted R Squared =-0.031) p > 0.05

Source: Researcher’s Fieldwork, 2025.

Table 4.2 revealed that there was no significant main effect of treatment on students with

hearing impairment’s academic achievement in Algebraic word problems ( (3 g9y= 1.885;
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p > 0.05; partial 2 =0.063). Table 4.2 indicated the effect size of 6%. Therefore, null
hypothesis 1 was not rejected. In order to explore the magnitude of the insignificant main
effect across treatment groups, the estimated marginal means of the treatment group was

carried out and the result was presented in Table 3.

Table 4.3: Estimated Marginal Means for the Post-Achia@Qby Treatment and

Control Group o~

% Lonfidence Interval
Treatment Mean Std. Error \Lower Bound  Upper Bound
Jigsaw I Strategy 2.53 0.091 Q 2.35 2.71

Peer-Tutoring Strategy 2.44 @rb 2.41 2.64
Think-Pair-Share Strategy 2.20 @.1 12 1.98 2.42

Conventional Strategy 2.é§\\o 0.128 2.10 2.61
X

Source: Researcher’s Fieldw,orQW%.

Table 4.3 revealed th@ts in the jigsaw I strategy treatment group had the highest
adjusted mean sw@heir post-achievement in Algebraic word problems (2.53), followed
by peer-tutosin \tegy group (2.44) and the conventional strategy group (2.36), while the

think-pai -‘@re treatment group had the least mean score of 2.20. This order is represented

as jigé%l strategy > peer tutoring strategy > control group > think-pair-share strategy.
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Ho2: There will be no significant main effect of type of hearing impairmen Qﬁdemic
achievement of senior secondary school students with hearing impairment in Algebraic word
problems.

Table 4.2 showed that there was no significant main effect o earing impairment on
students with hearing impairment’s academic achievefs % Algebraic word problems
( (1,10n= 2.141; p > 0.05; partial 2=0.025). B is finding, hypothesis 2 is hereby
not rejected and it can be concluded that t %hearmg impairment had no effect on

academic achievement of students With g h impairment in Algebraic word problems.

Table 4.4: Estimated MargmaK@n for Post-Achievement by Type of Hearing

Impairment Q
‘N
QQ\ 95% Confidence Interval

Type of Hearing I }(ment Mean Std. Error Lower Bound  Upper Bound
Congenital ( \ 2.30 0.082 2.138 2.465
Adventltoush 2.46 0.071 2.319 2.603

Soum\@Jsearcher’s Fieldwork, 2025.
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Ho3: There will be no significant main effect of Mindset on academic achievemerﬁ.&senior
secondary school students with hearing impairment in Algebraic word prob@
N

Table 4.2 showed that there was no significant main effect et on students with
hearing impairment’s academic achievement in Algebraic Vs@)roblems ( @ 101)= 3.446;
p > 0.05; partial 2 = 0.039). Based on this finding, hypethe¥is 3 was hereby not rejected and
it can be concluded that mindset had no effect @’Qdemic achievement of students with
hearing impairment in Algebraic word prob@

Table 4.5: Estimated Marginal Mea@ost-Achlevement by Mindset

@\ 95% Confidence Interval

Mindset MqQ Std. Error Lower Bound  Upper Bound
Growth 0.087 2.108 2.453

Fixed C \ﬁ& 0.066 2352 2.614

Source: R@her s Fieldwork, 2025.
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Ho4: There will be no significant interaction effect of treatment and ty inﬂ’earing
Impairment on academic achievement of senior secondary school studénts With hearing
impairment in Algebraic word problems. 6\

Table 4.2 revealed that there was no significant interaction 6% treatment and type of

hearing impairment on students with hearing impai@t academic achievement in

Algebraic word problems ( (3 99)= 0.309; p > 8%%rtial 2 = 0.011). Therefore, null
hypothesis 4 was not rejected and it ¢ %oncluded that there was no significant
interaction effect of treatment and E}K}eaﬁng impairment on students with hearing
impairment’s academic achieveme{ lgebraic word problems.

Ho5: There will be no signl@ interaction effect of treatment and mindset on academic
achievement of senior @%w school students with hearing impairment in Algebraic word
problems. '@

Table 4.2 r@le that there was no significant interaction effect of mindset and type of
hear'%&irment on students with hearing impairment’s academic achievement in

Algebraic word problems ( (3 99)= 0.277; p > 0.05; partial 2 = 0.010). Therefore, null

hypothesis 5 was not rejected.
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Ho6: There will be no significant interaction effect of hearing impairment and mindset on
academic achievement of senior secondary school students with hearing impairment in
Algebraic word problems.

Table 4.2 revealed that there was no significant interaction effect of mindset and type of
hearing impairment on students with hearing impairment’s academic achievement in
Algebraic word problems ( (1,101)= 0.002; p > 0.05; partial 2 = 0.000). @, null
hypothesis 6 was not rejected. Q/

Ho7: There will be no significant interaction effect of treatment, t Xaring impairment
and mindset on academic achievement of senior seconda (% students with hearing

impairment in Algebraic word problems. Q
Table 4.2 revealed that there was no significant in&vﬂ@l effect of mindset, type of hearing
impairment and mindset on students with @ impairment’s academic achievement in
Algebraic word problems ( (3 99)=_ gé\'& > 0.05; partial 2 = 0.017). Therefore, null
hypothesis 7 was not rejected. \(')\
4.3 Discussion of Findings '$

The findings of\@ udy revealed that there is no significant effect of treatment on
students with .n"{& pairment’s academic achievement in Algebraic word problems. The
result also @ealed that jigsaw strategy treatment group was the most effective in
contx{/L@)g to the academic achievement of students with hearing impairment, while think-
pair-share strategy was the least which was in agreement with the findings that stated that
students exposed to jigsaw mathematical learning strategy performs better than those taught
with traditional and conventional strategy of learning' > 3. Jigsaw promotes ability to reduce

racial or discriminatory profile by bringing students from different background together to
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achieve a common learning goal, granting students opportunities to listen to perspectives of
other students, increasing students sense of belonging and encouraging students to take
responsibility for their own work.

The findings also further solidified the idea that jigsaw is one of the collaborative
learning models capable of increasing students' sense of responsibility towards their, learning
and others as students scored higher while exposed to jigsaw compared to o Q%egies.
This implies they needed to depend on each other and need to cooperatively ¢ollaborate to
achieve the learning objectives. This aspect of collaborative leamin@ gy is very crucial
as it promotes teamwork and subsequently reaching a favoura e%me“.

The outcome of the study however contradicted Q&a that collaborative learning
strategies and models are capable of increasing st d@nse of responsibility towards their
learning and others as they will depend on eac r and need to cooperatively collaborate

\®

to achieve the learning objectives, it&\lso considered as one of the strategies of
.

collaborative learning as it prom@\he ability to work in teams by the students thus

ensuring they reach a favoum@%‘fcome? Thus, the idea that learning through collaborative

strategies can improve@g achievement and students’ understanding as students who

learn with such s admit that more cooperation and information are shared between

students wa%rt er contradicted.

\gﬁrbﬁnding was also in disagreement with studies that examined the effects of
collaborative learning strategies on students’ Mathematics achievement which found that the
strategy boosts students’ performance and learning retention in Mathematics® 7. Among such
was a previous investigation on the effects of jigsaw strategy using a pretest and posttest

design, results from the research revealed that students in the jigsaw strategy group
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performed higher in the achievement test and also exhibits greater long-term achievement
compared to those in the traditional lecture-based learning group®. This further affirms the
idea that collaborative learning approach alone is not capable of improving learning
outcomes in Algebraic word problems, while applying experimental research design as the
results showed that the jigsaw strategy of collaborative learning is capable of improving
students’ learning performance in Mathematics and improved the efficiency 6@%}; was

contradicted by the findings of this study. <

N

Furthermore, the findings of the study failed to corrobora @inding which stated
that application of the collaborative strategies such as jigsa@eer-tutoring and think-pair-
share is capable of improving performance in Mathematicssas the jigsaw strategy provides
avenues for the students to express themselves C(@’Iﬂy and process crucial information,
which can uplifts their learning abilities a mes” !0 as Algebraic word problems are
not only integral to Mathematics e(h\& ion but also play a crucial role in developing
creativity, retention, problem%ﬁ?g abilities, critical thinking ability and solving
real-life mathematical p@%ﬁs by applying acquired problem-solving skills'!. As
conventional teachi ggrategy sometimes become tedious exercises in plugging
numbers intoé%&ﬂ s, leaving students disenchanted and disconnected from the
beauty o%@thematics, the way out is for students to work in groups, using
coll?lwgﬂve learning strategy like jigsaw, peer-tutoring and think-pair-share to solve
Algebraic word problems together need to be considered. This will allow them to
discuss their ideas and work collaboratively, which can help them better understand

the problem and come up with creative solutions.
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As collaborative learning strategy bring together students with different abilities in a
group by successfully working together to gain knowledge gained from discussions from
experts among them and groups members are likely to be motivated to go higher
academically by developing an improved learning attitude and develops social skills that
prepare them for challenges in the real world!?, the findings of this study did not align with
this opinion. Thus, this approach cannot be said to influenced the achievement udents as

the success of each group member and the entire group depends on inteérdep€ndence and

collaboration, so each member must help other members for mutua@t thus resulting in

O

The research findings also contradicted the idea th@.ldents exposed to collaborative

greater efforts to achieve higher learning achievement!'.

instructional strategy exhibits some positive traits %%s increased level of self-esteem, high
achievement in school, high level of moti@% school, punctuality and cooperation with
students of the same class and grou.ps@pared to students in the same class exposed to
conventional teaching strategies Q&E@ealed by the outcome of a study carried out on the
effects of various collabora@chniques and traditional strategy on mathematics laboratory
material recognition Qathematics usage skills of students in science subjects such as
Mathematics”.éﬁ}gﬁ

her discarded the strong belief that collaborative strategies such as

jigsaw, pe;b@aring and think-pair-share are considered strong correlates in learning science

subj &&ch as Mathematics.

The findings of the study refuted the veracity of collaborative strategy as a reliable
students-centred Mathematics learning approach which had earlier been confirmed as being
effective in assisting students in obtaining practical Mathematics learning skills, effective

communication skills and proficiency in conceptual understanding knowledge as it promotes
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Mathematics students critical thinking skills'> 6. As a teaching strategy that inculcates
various activities in students to improve their understanding of core subjects like
Mathematics through a well-structured approach involving a series of steps requiring learners
to create, analyze and apply concepts, collaborative strategy should be viewed as a radical
tool for increasing motivation and passion in learning and doing Mathematics'”> '® but the

S

The finding of this study revealed that there is no significant Kingﬂect of type of

findings of the study refuted this.

Hearing Impairment on academic achievement of senior secon hool students with
hearing impairment in Algebraic Word problems. This si cans that type of hearing
impairment had no effect on academic achievement of s@uts with hearing impairment in
Algebraic word problems. This was in contrastB’ée idea that the existence of hearing
impairment of any type or degree in @s capable of affecting his educational
development due to the fact that comm\Q%tion, which is the main vehicle for learning, has
been derailed which was linked @{adea that educational challenges and obstacles related
to hearing impairment steé\%und communication and such students are likely facing
difficulties in the as@f arithmetic, calculation, manipulation, English language skills,

notes taking, d@

ring classroom discussion, interpreting educational videos without

19,20

captions, @tanding oral reports among others

\I{Qowever, the findings was in tandem with the common agreement that hearing-
impaired students’ achievement in Mathematics is dwindling compared to that of their
hearing colleagues which can be interpreted as lagging behind in 2 to 4 school years?! 2, It
also aligned with previous findings which revealed that students with hearing impairment

typically sees questions related to Algebraic word problems as the usual Mathematics
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numbers and procedures identifying the crucial semantic relations in such problems. That
way, instead of applying their acquired previous knowledge to solve the problems, they

resort to counting and other basic problem-solving skills®>.

The outcome of the study was also in tune with the idea that the reasons for likely
difficulties faced by students with hearing impairment in Algebraic word problewcludes
the nature of Mathematical language, difficulties in interpreting crucial conne @Q such as if,
because, more, difference, factor, product, quotient, sum, average, j%r mong others,
which further pointed to low achievement in Mathematics amo dents with hearing
impairment?!. This was highly linked to the issue of acce athematical concepts by
students with hearing impairment as it can be stated t%@e sign language is a visual and
spatial-based language it should serve as a hig@%liable medium for teaching crucial
Mathematics concepts and relationships?* 2®%

The finding was in sync with&\ous findings which investigated the relationship
between students with hearing i%w(%wnts’ word-problem solving skills and instructional
method and the outcome r@ low achievement by stating that these students shows lack
of endurance and mc&va t6n in working through difficult challenges on word-problems and
difficulties in @%s\'ga learned skill to another as it was revealed that the students only
responds @n one-dimensional tasks unlike when exposed to two or more dimensional
probk& 27, This further requires that students with hearing impairment should be
sufficiently engaged in challenging word-problem situations.

The findings aligned with the idea that Mathematics performance can be affected by

language proficiency and understanding levels among students as expected due to their

limitations in mastering language proficiency and application occasioned by their hearing
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loss and ability?® 2°. It was in harmony with finding which stated that while examining
comprehension level and conceptual learning ability among students with hearing
impairment in Algebraic word problems through a self-report questionnaire, the outcome
revealed that hearing students performs higher than their hearing-impaired counterparts,
likely as result of deprivation of auditory processing of information and other challenges*°. It

%level,

can thus be concluded that specific English language competency and readinf Q

are correlates of performance in Mathematics Word-problems among stu@t} ith hearing

impairment®'. Q
In comparison with their hearing peers, the low a ie%nt in Algebraic word

problems among students with hearing impairment can ‘Qw cfended on the premises that,

while language is the base for acquiring most of the @ Mathematics skills, students with

hearing impairment are likely to miss out on varigds concepts and vocabulary that hearing
\

children pick up incidentally. Thus, in @ or them to excel in learning Algebraic word

N

problems, there is the need for {a}tering of problem-solving, communication, logical

g&%’which can be hampered by loss in hearing. Furthermore,

N\

the challenges which sk@ with hearing impairment encounters when learning Algebraic

thinking and reasoning skills

word problems C;\*{% to be many and needed to be addressed as Algebraic word problem-
cu

solving is p rly difficult for students with hearing impairment due to the pre-requisite
beh Vio@ convert observations into mathematical expressions and apply necessary tools.
The absence of these language skills is capable of making students with hearing impairment

become isolated in a Mathematics learning environment and unable to fully participate in

mathematical group discussions.
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The findings of the study was in harmony with previous findings which established
that students with hearing impairment are academically inferior to students with normal
hearing in Mathematics achievement as they lags behind by roughly three years in attainment
and ability level*” 33, This point is noteworthy as it reveals that students with hearing
impairment need to be exposed to crucial Mathematics skills and knowledge and
Mathematics word-problems skills, just like their hearing counterparts and t & all it
requires to succeed in it as their future intellectual development depends on 1tThis can be
achieved by exposing them to skill on numbers and number ns like addition,
subtraction, multiplication, division among others which 6 of our everyday life
activities™. Q

In the same vein, it can be deduced from e,@é that that the stage of onset of the
hearing loss, either congenital or adventitious, i tent predictor of academic performance
as well as an important determinant of\leatning outcomes among students with hearing

.
impairment in the classroom. In a({ﬁij\, research has shown that learners with adventitious
hearing impairment lag behi@%athematics achievement compared to their peers with
normal hearing within\@ me grade levels as it has already been well-established that
students with a V%ﬁys hearing impairment, specifically cochlear implant users and those
with severe&a ng loss, have decreased level of ability to perform academically in
Mat er@ and other subjects®> 3¢, The same scenario occurred in cases of reading and
communication skills among students with hearing impairment where decreased level and
ability in auditory communication can significantly influence mathematics learning skills.
Indeed, studies have revealed that even infinitesimal level of hearing loss in children can

result in decreased communication ability, low self-esteem, weak social support and poor
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academic performance’”- 38, It was also revealed that in the last few decades, new approaches
in education of students with hearing impairment such as inclusion and cochlear implantation
have significantly resulted in significant changes in the educational achievement and
subsequently, the Mathematics achievement of students with adventitious hearing
impairment3® 40,

Table 4.2 showed that there was no significant main effect of Minds Qﬁs‘dents
with hearing impairment’s academic achievement in Algebraic word problems. Tt°can thus be
stated that mindset had no effect on academic achievement 0@%&@ with hearing

impairment in Algebraic word problems. This is thus contga e belief that mindset

promotes intrinsic motivation by focusing on constructio Q Kflowledge, strengthening their

abilities and boosting intelligence and thu @cing academic achievement in

Mathematics*!> 2. This is considered the mai acteristics features of an academically

sound Mathematics student capable of ch Xg out great performances through dints of hard
.

works, motivation and positive sel&@nﬂination. The above is contrary to individuals with

fixed mindset who mainly fo g{getting a grade, reaching cut-off mark, prevent ridicule,

being extrinsically mot@nd getting rewards.

Althouﬁ,}@ ically, it is strongly believed that individuals possess a unique

genetic ma herited from our parents* 44, this is not the main factor shaping our
attai@%d progress. Rather, there is the need for constant efforts to determine how far
we can go through a consistent process of give and take as previous works has revealed that
reinforcement can influence students’ mindset and motivation, self-efficacy*> * and

subsequently, academic achievement as those praised for their efforts are likely to be

motivated to take on more difficult challenges with the aim of achieving mastery?. The
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finding also contradicted previous findings which revealed that deaf and hard of hearing
students with growth mindset are more likely to secure higher scores in Mathematics

achievement tests*’.

The finding however, was in agreement with the idea that, growth mindset has no
association with grades as it was discovered that academic achievement is not directly related
to growth mindset and there is almost no correlation between achievement“and student
mindset*!. Furthermore, the finding contradicted the reports of a survey invelving selected
teachers who expressed their views on mindset revealed that fieacly) all the participants
reported that adoption of growth mindset strategies in (th&, classroom give them the
expectations that there will be an improvement in student pefformance in the classroom and

the quality of classroom instruction*®: 4,

There was also a contrast between the findings and that which stated that growth
mindset is capable of influencing a students’ motivation, which in turn can affect academic
capability, performance, achievement, motivation, total intellectual development and
subjective wellbeing of the student, thus reducing the level of psychopathology in students*
31, Additionally, the results contradicted that which stated that previous researches has
revealed that the existence of growth mindset i.e the belief that one’s ability and expertise
can be developed, rather than being unchangeable, is capable of stimulating lifelong
learning2. In terms of behavioural outcomes, growth mindset cannot thus be said to be
capable of activating persistence behaviours in the face of challenges and problems-seeking
behaviours and thus positively influencing academic performance of students3® 34,

Specifically, it can be safely deduced that the presence of growth mindset in Mathematics
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students is not positively related to academic performance in Mathematics and triggers higher
achievement compared to fixed mindset.

Furthermore, the finding did not aligns with that which stated that a positive
correlation exists between the mindset of students with hearing impairment and the appraisal
of students who demonstrate high achievement in Mathematics as students who are exhibits a
growth mindset are much more successful in conquering the negative effects of low self-
esteem on their academic achievement than those who demonstrated a fixed mindset>> 3¢, The
findings also failed to reinforces the outcome of a study which examined students with
hearing impairment’s mindsets and their Mathematics grades recorded in the seventh and
eighth grade and discovered that the results of the students with fixed and growth mindset
varies, with students exhibiting growth mindset demonstrating higher scores more whereas
those with fixed mindset students remained stagnant’’. Thus, it can be concluded that
students exhibiting a growth mindset are not likely to outshine their peers with fixed mindset.

It has also been shown that gxistence of growth mindset in students cannot boost the
academic achievement of leywet-achieving students with hearing impairment and increase
overall interest and passjon,in mathematics topics among secondary schools students*. This
further shows the® ektent to which growth mindset can influence the academic achievement of
students in general and that of secondary school students in particular.Thus, it can be stated
that the(@dea’that students’ opinions about their abilities is a key factor in how they performs
in Mathematics®® is not in tandem with the findings of this work and other subjects because
when students are of the opinion that their knowledge and performance can be improved
through persistence efforts, they inclines toward achieving same by laying much emphasis on

knowledge searching and acquisition and being persistence in the face of challenges®.
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The findings of the study revealed that there is no significant interaction effect of
treatment and hearing impairment on achievement of senior secondary school students with
hearing impairment in Algebraic word problems which is not in tandem with the general
belief that the existence of hearing impairment of any type or degree in a child is capable of
affecting his academic achievement and that collaborative learning strategies are capable of
leading to high achievement in Mathematics among students with hearing im Qen . This
finding contradicted that which investigated relationship between stud tgth hearing
impairments’ word-problem solving skills and instructional methoc@’\evealed that these
students shows lack of endurance and motivation in workin roﬁ difficult challenges on

r as it was revealed that the

word-problems and difficulties in linking a learned skill Q

dimensional problems®® 6! 62, This further e d the fact that students with hearing

\Y)

students only responds well on one-dimensioniﬁk&%ﬂ(e when exposed to two or more

impairment should are not only influence %hearing impairment and instructional strategies
.

but there is the need to investig&@ﬁrther, what are the main factors determining the

achievement of these student&'g@éebraic word problems. The reasons for this can be linked

to the idea that while ‘L@?ge is the base for acquiring most of the needed Mathematics

skills, students Q@ing impairment are likely to miss out on this due to their inability to

acquires mr@ concepts and vocabulary that hearing children pick up incidentally.

\gﬁrg4.2 further showed that there was no significant interaction effect of Treatment
and Mindset on students with hearing impairment’s academic achievement in Algebraic word
problems. In other words, it can thus be stated that treatment and mindset had no effect on
academic achievement of students with hearing impairment in Algebraic word problems.

This finding is in contradiction with the one that stated that academic achievement can be
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influenced by mindset, achievement and motivation of students as those rewarded for their
effort, which points to a growth mindset approach, tend to be willing to attempts more
difficult challenges and leans toward attaining mastery, whereas those students praised for
their intelligence, indicating a fixed mindset approach, are more likely to be more fixated on
grades obtained and the alluring prospect of being smart instead of acquiring knowledge,
skills and learning® ¢ %6 This is especially true for most brilliant students, % more
likely to be hesitant in attempting more difficult activities due to fear of failure dfd losing the
brillant tag. This fact is very critical for parents, teachers, studen@\counselors others
tasked with guiding students in improving their academic Qh@lent As there are two

main ways in which we usually view ourselves and our and these are fixed mindset
and growth mindset. While fixed mindset is some 'J%Qfers to as an theory of ability and it
simply refers to a situation whereby individual ider their unique characteristics features
to be natural and not liable to change, % mindset on the other hand is also commonly

[ ]
refers to as the incremental theory@bllity which depicts a situation whereby individuals

are of the opinion that their i.@%ﬁal characteristics features and traits can boosted through

consisted efforts and d@lrdwork“ 68,

This is @ntrast to the idea that growth mindset promotes intrinsic motivation
by focusi%ézonstruction of knowledge, strengthening their abilities and boosting
intem&egé and thus enhancing academic achievement in Mathematics which is considered
the main characteristics features of an academically sound Mathematics student capable of
churning out great performances through dints of hard works, motivation and positive self-

determination. The above is contrary to individuals with fixed mindset who mainly focus on

138



getting a grade, reaching cut-off mark, prevent ridicule, being extrinsically motivated and
getting rewards® 70,

The finding also contradicted that which revealed that deaf and hard of hearing
students with growth mindset are more likely to secure higher scores in Mathematics
achievement tests’ 72, while it aligns with that which stated that growth mindset has no
association with grades as it was discovered that academic achievement is not directly related
to growth mindset and there is almost no correlation between achievement and student
mindset’?.

Table 4.2 showed that there was no significant i te@?on effect of Hearing
Impairment and Mindset on students with hearing imp s academic achievement in
Algebraic word problems. It can thus be stated t t)ﬁ%g impairment and mindset had no
effect on academic achievement of students earing impairment in Algebraic word
problems. The result of this work co hﬁcts the idea that the existence of hearing

RN
impairment of any type or degree a&@ssession of growth or fixed mindset in a student with
hearing impairment is capab e&fecting his educational development due to the fact that
communication, which@?main vehicle for learning, has been derailed and mindset is a
strong correlate vement in Mathematics’ 7> 76,

The findinigs also tallied with that which stated that the dwindling performance of
stud nt@(ﬁ hearing impairment in Mathematics is likely to be caused by a myriad of
factors which can be student-related, government-related, home/family-related and
environment/society-related, implying others factors apart from mindset and hearing
impairment are strongly linked to poor achievement in Mathematics among students with

hearing impairment’” 7% 7. Specifically, the result of the study was in tandem with many
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studies and authorities which presented many causes of poor performance in Mathematics
among students and cited several factors such as shortage of well-trained Mathematics
teachers, inadequate Mathematics teaching facilities, lack of fund to purchase necessary
teaching and learning equipment, poor quality of Mathematics textbooks, large Mathematics
classes, poorly motivated Mathematics teachers, lack of science and Mathematics
laboratories and libraries, poorly coordinated supervisory activities, interferenc Qh&echool
system by the civil service, incessant transfers of Mathematics teachefS, automatic
promotions of pupils who did not pass Mathematics and inequalit@l&aecess to education
opportunities, all of which hamper the smooth acquisition matics knowledge and
further contributes to the dwindling state of Mathematics §ment8°’ 81,82

Table 4.2 showed that there was no si n@ interaction effect of Treatment,
Hearing impairment and Mindset on stud%awith hearing impairment’s academic
achievement in Algebraic word proble \ can thus be stated that the combination of

.

treatment, hearing impairment an{(%indset had no effect on academic achievement of
students with hearing imp@g(t in Algebraic word problems. This finding is in
contradiction with pre%@%orks which highlighted that collaborative strategies, mindset
and type of h @npairment are capable of influencing academic achievement in
Algebraic w@p oblems among students with hearing impairment®® 34 85,

@ndings also contradicted that which stated that Mathematics performance can be
said to be affected by hearing impairment through lack of language proficiency and
understanding levels among students, type of mindset displayed and exposure to
collaborative learning strategy due to their limitations in mastering language proficiency and

application occasioned by their hearing loss and ability®®. While examining comprehension
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level and conceptual learning ability among students with hearing impairment in Algebraic
word problems through a self-report questionnaire, the outcome revealed that hearing
students performs higher than their hearing-impaired counterparts, likely as result of
deprivation of auditory processing of information and other challenges®” 8. It can thus be
concluded that specific English language competency and reading ability level, are correlates
of performance in Mathematics Word-problems?® %% %1,

The result further contrasted that which revealed that deaf and hard of hearing students
exposed to jigsaw, peer-tutoring and think-pair-share, and those with growth mindset are
more likely to secure higher scores in Mathematics achievement tests®> 3. Furthermore,
reports of a survey involving selected teachers who expressed their views on mindset,
adoption of collaborative strategies and effect of hearing impairment on Mathematics
achievement revealed that nearly all the participants failed to prove that their knowledge of
collaborative strategies, possession of growth mindset and type of hearing impairment give
them the expectations that there will be an improvement in student performance in the

classroom and the quality of classroom instruction®* %3
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Chapter Five Q :

Conclusi n(bQ

This chapter presents the summary of ﬁndin{sQ nclusion and recommendations.
5.1 Summary of Findings \
.

The findings of the study re{fa?i the following:

There was no signiﬁc&nn effect of treatment on academic achievement of senior
secondary school stud@l hearing impairment in Algebraic word problems. However,
the mean scor S@that jigsaw | and peer-tutoring strategies were more effective in
teaching Alﬁra word problems to senior secondary school students compared to think-
pair-sh@i conventional strategy.

N/

There was no significant main effect of type of hearing impairment on academic

achievement of senior secondary school students with hearing impairment in Algebraic word

problems. This simply mean that hearing impairment did not have any effect on academic
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achievement of senior secondary school students with hearing impairment on Algebraic word
problems.

There was no significant main effect of mindset on academic achievement of senior
secondary school students with hearing impairment in Algebraic word problems. This simply
mean that mindset did not have any effect on academic achievement of senior &)ndary
school students with hearing impairment on Algebraic word problems. Q

There was no significant interaction effect of treatment and Q&)f Hearing
Impairment on academic achievement of senior secondary scho@%ents with hearing
impairment in Algebraic word problems. In other words, treatthent and types of hearing
impairment cannot influence academic achievement of Q

with hearing impairment in

Algebraic word problems. &Q

There was no significant interaction

&

on students with hearing impairment’s academic achievement in Algebraic word problems.

mindset and type of hearing impairment

.
This signifies that treatment and @of hearing impairment cannot influence academic
achievement of students with gfg impairment in Algebraic word problems.

There was no S@%t interaction effect of treatment, mindset and type of hearing
impairment on with hearing impairment’s academic achievement in Algebraic word

problems. signifies that treatment and types of hearing impairment cannot influence
aca em@rgievement of students with hearing impairment in Algebraic word problems.
5.2 Conclusion

This study determined the effects of selected collaborative learning strategies of

jigsaw, peer-tutoring and think-pair-share on academic achievement of senior secondary

school students with hearing impairment in Algebraic word problems. It was discovered that
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none of the strategies had significant effects on the academic achievement of students with
hearing impairment in Algebraic word problems. However, it was deducted from the findings
that adoption of jigsaw and peer-tutoring enhanced the academic achievement of students
with hearing impairment in Algebraic word problems compared to think-pair-share and
conventional strategies. In other words, if senior secondary school students with hearing
impairment are exposed to jigsaw and peer-tutoring strategies, it will improve @%demlc
achievement in Algebraic word problems.
5.3  Recommendations ’\
The following recommendations are hereby made based on t
1. In order to boost the academic achievement in @alc word problems, teachers
should adopt appropriate instructional stra grb
2. There is the need for training of aﬂ@ ics teachers on usage of constructivist
approaches in teaching and learnin \Mathematics
3. Mathematics teachers shoKﬁ)\lways explores other collaborative strategies not
covered by this study, Q%to determine the best approaches to teaching Algebraic
word problems Q%r secondary school students with hearing impairment.

4. Mathemi@hers should always provide practical and revision sessions to aid

seni ec ndary school students with hearing impairments’ academic achievement in
@ralc word problems.

5.4 \éontributions to Knowledge

This study contributed to knowledge in the following ways:

The study has established the fact that there are certainly other cultural factors peculiar to

Nigeria that are determining academic achievement of senior secondary school students with
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hearing impairments’ academic achievement in Algebraic word problems apart from
collaborative strategies, mindset and type of hearing impairment which need to be
investigated. Although these factors were found not to have significant effect on the
academic achievement of senior secondary school students with hearing impairments’
academic achievement in Algebraic word problems, they should be considered as, possible
influences and further researchers should be conducted on them. Q

The study has further revealed that the academic achievement of secondaty sctidol students
in general and those with hearing impairment in particular with refe@l%m Algebraic word
problems is dwindling and this need to be addressed.

There are certainly other factors and instructional strat% aving significant effects on
academic achievement of senior secondary sc oka%ents with hearing impairment in
Algebraic word problems apart from collaborati rning strategies.

O

From the findings of the study\€%~ the limitations identified therein, the following

5.5 Suggestions for Further Studies

suggestions are hereby made: \A%

1. There is the ne&@?the study to be further delineated on the basis of school types

such as 'C;%%fl and inclusive special schools, rural and urban special school, public
a

and prv

&P

2. Other types of collaborative learning strategies such as small group discussion,

special schools among others so as to further deepen the findings of the

fishbowl debate, roundrobin and guided design, should be identified and their effects
and influence on academic achievement of senior secondary school students with

hearing impairment in Algebraic word problems.
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3. The study should also be repeated on a longitudinal scale to cover the more special
schools in Oyo State.

4. Other social, economical, psychological, home-related, school-related and
government-related variables capable of influencing academic achievement of senior
secondary school students in Algebraic word problems should be investigated.

%ics in

5. The study should also be extended to cover other core concepts ?Q

Mathematics. 6\@
Q
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Appendix I Q\

Lead City University, Ibadan :
Department of Science Education (Mathematics Educativg{m
Student Achievement Test on Algebraic Word Prc®1
Instruction: the instrument aims at measuring the achievement of\Senior Secondary School
students with hearing impairment in Algebraic Word pro@s n Oyo State. Kindly respond
to each item by circling the desired option amogt&%tematives provided therein. Your
response will be kept confidential. Thanks fb

Section A &
Name of School: C;\\'
X

Gender: Male () Femabe\(Q%

Studeﬂ(%%evement Test on Algebraic Word Problems

Instruction: An&@following questions by picking the correct answer from the available
options b
L&’@xoduct of two and the sum of x and twelve is sixty-four. Find the value of x.
(a) 32
(b) 64
(c) 41

(d) 20
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2) x represents a certain number. When the number is multiplied by 3, the result is the
same as adding 34 to the number. Find x
(a) 32
(b) 16
(c) 34
(d) 17 Q\

3) A rectangle is 3 times as long as it is wide. If its perimeter is 56cm,@9\e width of

0$0
(b) 21 Q

(c) 356

Q
é’b
(d) 28 o)

4) A woman is three times as old as Xgaughter. Six years ago, the sum of their age

the rectangle.

(@ 7

was 36. Find the current ag&@e daughter.
(a) 36 . Q
&

CERERNS
) 6(-:\\%

(d)MS
%’Qﬂ of m matches are needed to fill 30 matchboxes with the same number of
matches in each box. How many matches are in each box?

(a) 30m

(b) m/30

(c) 30 + m

174



(d) 30/m
6) Anna has 300 naira and Ojo has 1860 naira. If Anna saves 50 naira a day and Ojo
spends 70 naira a day, after how many days will they have equal amounts?.
(a) 10 days
(b) 25 days
() 13 days Q\
(d) 72 days Q/Q
7) Divide 59ml into two parts so that one part is 7ml less than ﬁ@nl\s the other part.
A\
(b) 11, 48ml QQ
(c) 22, 37ml Q
Qo
O

(a) 7, 52ml

(d) 24, 35ml
8) I think of a number. I add 22. I&eksubtract 35. My answer is 45. What was the
original number? KC;\\'
(a) 68 \QQJ
(b)y 72 Q
() 58 @
d 4('/
9 '%fbesult of taking 3 from x and multiplying the answer by 4 is the same as taking 3
from five times x. find the value of x.
(a)-15

(b) 15

©9
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(d)-9
10) The sum of 6 and one-third of # is one more than twice n. find the value of n.
(a)3
(b)2
(c)5
@7 Q\
11) A boy is 10 years old and his mother is 37 years old. In how mz@me will the

mother be twice as old as her son?

O
(@17 0%

(b) 12 Q
() 15 ,b’Q
(d) 10 b’

12) A school girl spends a quarter o®ocket money on books and one-third on dress.

What fraction remains?A éc)\
(a) 1/5 .
N\
\

(b) 3/5

Y
NS

3) @um of four times a certain number and nine is equal to the sum of the number

and 12. What is the number?

(@)1
(b) 2

(©)3
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(d)4
14) Dauda and Alice shared a certain amount of money in the ratio 5:3. If Dauda
collected ®¥175, how much was the total money shared?
(a) N280
(b) ¥ 105
(c) N295 Q\
(d) N315 Q/Q
15) The sum of eight and a certain number is equal to the prod@he number and 3.
AN
(a) 6 QQ

What is the number?.

(b) 4 ng
©)3 \be
d)8 N

16) When two is added to two-@ a number, the result is six. Find the number.
(a) 12 . \A@

(b) 8 *QQ
) g.:\\,

(

7) @rg three is divided by the sum of a certain number and eight, the result is the same
as dividing 2 by the sum of that nu8mber and 3. Find the number.
(a) 12
(b) 10

(©)7
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(d) 15
18) I think of a number. I add 15. I then divide my answer by 11. My answer is 5. What
was the original number?
(a) 40
(b) 72
() 58 Q\
(d) 64 Q/Q
19) The sum of 2 times a number and 3 times another numbe@The first number

minus the second is -3. What are the numbers? s :

) 1,2 QQ

(b)-1,-5 b.’b’Q
©)1,-3 >
d)-1,2 ®

20) Twice the sum of forty-eig@d a certain number is equal to a third of 96. What is

the number? . \AQ

(a) 15 QQ
(b) 1@3\\\
(3
P
21\)6ivide 36 by the positive difference between the product of 3 and 6 and the square
root of 36.
(a) -7
(b) 4
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(©3
(d)-5
22) If the product of four and the sum of six and a certain number is equal to half of a
dozen, what is the number?
(a) 14
(b) -10 Q\
(c) -3 Q/Q
(d) 10 6\
23) The mean age of five girls is 16 years. If three of them are,eight, twelve and sixteen
years old, how old is one of the other two girls if Q

of the same age?

(a) 16

N\
(b) 44 fbb”b
N

(c)24
o <©

24) Two-thirds of a cem'\Qgﬂber is equal to the sum of three-seventh and one-third.

Find the numbeQQ
(2) 8@
"

\/Q’Qc) 32
(d) 8/5
25) The difference between two numbers is 4. The result of adding twice the first to the
second is 20. Find the numbers

(a) 2,-4
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(b) 3,-5
(c)8,4
(d)-4,3

26) The product of three numbers is 180. If two of the numbers are -3 and -4, what is the

(a) 10 \
(b) 12 QJOQ
(c) 15 6\

(d)-15 0%

27) Adding 42 to a certain given positive number@s the same positive result as

third number?

squaring the number. Find the number. &Q

b) 7. -6 \
(), .ﬁ

(c)6,-7 &C)\
(d) -6, -7 \QQJ

28) Sunny 1is twice@as Wale. Four years ago, he was four times as old as wale.

When w&% of their age be 66?
2

(

\/® 12

(c) 15

(a) 6,7

(d) 18
29) The sum of six and one-third of x is one more than twice x. find x.

(a)15
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(b) 10
()5
(d)3

30) When three is divided by the sum of a certain number and eight, the result is the same

(a) 7 \
(b) -5 Q/OQ
(c) 10 6\

() -3 %

as dividing 2 by the sum of that number and 3. Find the number.
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Algebraic Word Problems Lesson Plan for Experimental Gr@

Appendix 11

X

Wee | Topic Sub-Topic | Behavioural Objectives 0\
k 0%
I Algebraic | Algebraic | Students should be able
Word Word i.translate Algeb&w@d problems into mathematical
problems | problems express10
involving 1nco brackets into the Algebraic expression
brackets \G%Ve Algebraic word problems involving brackets.
{Q,
2nd Algebraic Algebra Mdents should be able to:
Word Wo}bQ i.translate Algebraic word problems into mathematical

expressions.

b Involvmg ii. incorporate fractions into the Algebraic expression
’b Fractions iii. solve Algebraic word problems involving fractions.
\ g g
N/
3 Algebraic | Algebraic | Students should be able to:
Word Word i.translate more Algebraic word problems into
problems | problems mathematical expressions.
Involving | ii. incorporate both brackets and fractions into the

182




Brackets

and

Fractions

Algebraic expression
iii. solve Algebraic word problems involving both

brackets and fractions.

Algebraic Word Problems Lesson Plan for Control Grou&/:

Appendix 11T

X

We | Topic Sub-Topic | Behavioural Objectives Q »
ek %
It | Algebraic | Algebraic | Students should be able@
Word Word i.translate Alge l&d problems into mathematical
problems | problems expressio%'b
Involving | ii. i.nco ﬁe brackets into the Algebraic expression
Brackets ii{@e Algebraic word problems involving brackets.
20| Algebraic Algebral’cQ\ :Jdents should be able to:
Word Wo\bQ i.translate Algebraic word problems into mathematical
problemss” «@ems expressions.

b Involving | ii. incorporate fractions into the Algebraic expression
%’b Fractions iii. solve Algebraic word problems involving fractions.
3rd Xgebraic Algebraic | Students should be able to:
Word Word i.translates more Algebraic word problems into
problems | problems mathematical expressions.
Involving | ii. incorporate both brackets and fractions into the
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Brackets Algebraic expression
and iii. solve Algebraic word problems involving both

Fractions brackets and fractions.

Appendix IV

X

Algebraic Word Problems Lesson Notes I for SS II Experimental

O

Class: Senior Secondary School 11 0

Subject: Mathematics be

Topic: Algebraic Word Probleébb

Sub-topic: Algebraic word ms involving brackets

&
Period: First Reri @
S

Duration: @nutes
Instructionfg(‘l @ial:

Referelééook: New General Mathematics for Senior Secondary Schools Book 1 & 2.

Algebraic Word Problems Lesson Notes: First Week

2017 Edition.

Learners Entry Behaviour: Students can carry out mathematical operations involving

figures and translate simple operational words into mathematical symbols.

Behavioural Objectives: at the end of the lesson, students will be able to
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(1) translate simple statements and Algebraic word problems into mathematical

expressions
(i) solve Algebraic word problems involving brackets

Teaching Procedures:

Introduction: ( 0
Algebraic word problem is a Mathematics problem where significant &round
information on the problem is presented in ordinary language rat%n in Mathematics
notation. In this case, one is expected to apply mathemati pts to real-life situations,

mostly involving applying algebraic applications and flb ities.
Examplel: A certain number is multiplied by }bé‘result is the same as adding 34 to the
number. Find the number. @

Solution ’\\%

Let the number be x | é
3\

Multiply by 3:

The result ig\. same as adding 34 to the number: 3x =x + 34

xS
S

X=17
Example 2: A rectangle is 3 times as long as it is wide. If its perimeter is 56cm, find the
width of the rectangle.
Solution
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Let the length of the rectangle be Xcm and the width be Yem.
Length = 3 width
L=3W
Perimeter of a rectangle = 2(L + B)
2(B3W+W) =
2 (4W) =356 Q\
R (O
W  =7cm 6\
The width of the rectangle is 7cm. %

Exercise

1) The result of taking 3 from x and multlplyg@‘nswer by 4 is the same as taking 3

from five times x. find the value of x

mother be twice as old as h@

Assignment AQ

2) A boy is 10 years old and his mo@ §7 years old. In how many years time will the

1) If the product d@ the sum of 12 and a certain number is equal to 8, what is the

number?,® @

2) The ® 2 times a number and 3 times another number is 4. The first number

é@ the second is -3. What are the numbers?

3) Sunny is twice as old as Wale. 4 years ago, he was 4 times as old as wale. When will

the sum of their age be 66
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Appendix V
Algebraic Word Problems Lesson Notes 11 for SS II Experimenta! Q\

Algebraic Word Problems Lesson Notes: Second Week ’\<
Class: Senior Secondary School 11 EQ

Subject: Mathematics Q
Topic: Algebraic Word Problems b’bQ
Sub-topic: Algebraic word probi@ olving fractions
Period: First Period &S
Duration: 40 m%’\&%
Instructional Mz:tge&

N\

Reference (&‘I\Iew General Mathematics for Senior Secondary Schools Book 1 & 2.
2017{;@?

Learners Entry Behaviour: Students can carry solve Algebraic word problems involving

fractions.

Behavioural Objectives: at the end of the lesson, students will be able to
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(j) translate simple statements and Algebraic word problems into mathematical

expressions
(i) solve Algebraic word problems involving fractions

Teaching Procedures:

S\
R
Introduction: (JQ
Algebraic word problem is a Mathematics problem where significant &round
information on the problem is presented in ordinary language rat%n in Mathematics
notation. In this case, one is expected to apply mathemati pts to real-life situations,
mostly involving applying algebraic applications and i@(ities.

Examplel: The mean age of five girls is 16 }f@’gthree of them are eight, twelve and
sixteen years old, how old is one of the otha& girls if they are of the same age?.
Solution é‘;\\o

The last two girls arqo@me age

It mean the ﬁve@ aged 8, 12, 16, x, x respectively

The mean, a&tbe five girls is 16 years.

8+12+16+K_+

=16
\/%rb’m
36 +2x = 80
2x =80 - 36
2x = 44
X =22
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The remaining two girls are 22 years old each
Example 2: Two-thirds of a certain number is equal to the sum of three-seventh and one-
third. Find the number
Solution

Let the number be x

Two-thirds of a certain number: 3 Q\

Equal to three-seventh and one-third: % + é ,\Q/
2 3,1 30
3 7 3

s "m ng
2 . .16 o)

216 )=21(3) ®

14x =16 \%

wlN

I
N|
=

X-12 (.:\\%
Exercise 6
&\/290 ool girl spends a quarter of her pocket money on books and one-third on dress.
What fraction remains?

2) Divide 36 by the positive difference between the product of 3 and 6 and the square

root of 36.

Assignment
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1) When three is divided by the sum of a certain number and eight, the result is the same

as dividing 2 by the sum of that number and 3. Find the number.

X

Appendix VI
Algebraic Word Problems Lesson Note III for Experimental Group < 0
Algebraic Word Problems Lesson Notes: Third Week EQ

Class: Senior Secondary School 11 QQ

Subject: Mathematics &Q
Topic: Algebraic Word Prols@fb

Sub-topic: Algebraic wo:é%‘ ms involving brackets and fractions

Period: First I’e@

Qnutes

Duration: *
Instructmn%&*@rlal

Refé&e/%Book New General Mathematics for Senior Secondary Schools Book 1 & 2.

2017 Edition.

Behavioural Objectives: at the end of the lesson, students will be able to
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(1) Identify Algebraic word problems involving a combination of both brackets and
fractions
(1)  Solve Algebraic word problems involving a combination of both brackets and

fractions
Learners Entry Behaviour: Students can solve Algebraic word problems %olving

(O

Behavioural Objectives: at the end of the lesson, students will be abéS\

fractions and those involving brackets..

(1) translate simple statements and Algebraic w@ ems into mathematical

expressions Q

(i)  solve Algebraic word problems inv&w&)th fractions and brackets

Teaching Procedures: @
Introduction: . &
N

Algebraic word problem is a Maf@ga ics problem where significant background
information on the probl ; Aesented in ordinary language rather than in Mathematics
notation. In this case, Qexpected to apply mathematical concepts to real-life situations,
mostly involvi@i g algebraic applications and identities.

Example }bﬁzn three is divided by the sum of a certain number and eight, the result is the
same\q%{iding 2 by the sum of that number and 3. Find the number.

Solution

Let the number be x

The sum of a certain number and eight: x + 8

The result is same as dividing 2 by the sum of that number and 3: (x + 8) = %3
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x+8)(x+3)=2
24+3x+8x+24=2
24+ 11x+24=2
2+11x+22=0
Example 2: Divide 36 by the positive difference between the product of 3 and &nd the

square root of 36. QQ

Solution

The product of 3and 6:3x 6 =18 6\
The square root of 36: /36 = 6 0 E

The positive difference between the product of 3 .@» and the square root of 36 can
therefore be expressed as: &Q
18— 6=12 @

Divide 36 by the positive diﬁf@ between the product of 3 and 6 and the square

root of 36 é")\

=3 \
12 Q
Therefore, b@ng 36 by the positive difference between the product of 3 and 6
and the <qu§§' root of 36, the answer is 6,

Example @o—thirds of a certain number is equal to the sum of three-seventh and one-

third.\&' the number

Solution

Let the number be x

) ) 2
Two-thirds of a certain number: 3

. .31
Equal to three-seventh and one-third: -t 3
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2 3 1
Z =24 =
3 7 3
2 o
3 21

2 _16

3 21

21E )=21(32)
14x =16 QQ\
16
X=0 ’\Q/
O

XZl% QQ

Q
. (o)
Exercise @

1) A school girl spends a quarter of h&gket money on books and one-third on dress.
What fraction remains? \

2) Divide 36 by the pom@ference between the product of 3 and 6 and the square

root of 36. QQ
Assignment (@

1) The @ of six and one-third of x is one more than twice x. find x.
3&% three is divided by the sum of a certain number and eight, the result is the same

as dividing 2 by the sum of that number and 3. Find the number.
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Appendix VII < Q
Algebraic Word Problems Lesson Notes I for SS 11 Coups

O

Class: Senior Secondary School 11 Q

Subject: Mathematics b’b
Topic: Algebraic Word @

Sub-topic: Algebralc @‘d roblems involving brackets

Algebraic Word Problems Lesson Plan: First Week

Period: @od
Duration: (. \ minutes

Instructim@laterial:

Reference Book: New General Mathematics for Senior Secondary Schools Book 1 & 2.

2017 Edition.

Learners Entry Behaviour: Students can carry out mathematical operations involving

figures and translate simple operational words into mathematical symbols.
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Behavioural Objectives: at the end of the lesson, students will be able to

(k) translate simple statements and Algebraic word problems into mathematical

expressions

(i) solve Algebraic word problems involving brackets

Teaching Procedures: Q\
Introduction: ‘ D

Algebraic word problem is a Mathematics problem where s1gn1ﬁca ound
information on the problem is presented in ordinary language han in Mathematics

notation. In this case, one is expected to apply mathemati@ncepts to real-life situations,

mostly involving applying algebraic applications &@ﬁties.

Examplel: A certain number is multiplied ¢ result is the same as adding 34 to the
number. Find the number. Q
Solution \Co\

Let the number be x * @
Multiply by 3: QQ
The res@ame as adding 34 to the number: 3x=x+ 34

x@“

2x/2 =34/2
X=17
Example 2: A rectangle is 3 times as long as it is wide. If its perimeter is 56cm, find the

width of the rectangle.
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Solution
Let the length of the rectangle be Xcm and the width be Ycem.
Length = 3 width
L=3W
Perimeter of a rectangle = 2(L + B)
2BW+W) = 56 Q\
2(4W) =56 Q/Q
8W =56 6\

W  =7cm : s ’
The width of the rectangle is 7cm. Q

Exercise be
3) The result of taking 3 from x and multiplyigg the answer by 4 is the same as taking 3

from five times x. find the value o \

4) A boy is 10 years old and h@er is 37 years old. In how many years time will the

mother be twice as 0}\ son?

Assignment QQ

4) If the prf@4 and the sum of 12 and a certain number is equal to 8, what is the
{7

number?
'@um of 2 times a number and 3 times another number is 4. The first number
minus the second is -3. What are the numbers?

6) Sunny is twice as old as Wale. 4 years ago, he was 4 times as old as wale. When will

the sum of their age be 667
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Appendix VIII < Q

Algebraic Word Problems Lesson Notes II for SS 11 Co@oups

N

Algebraic Word Problems Lesson Plan: Second Week

Class: Senior Secondary School 11 Q
Subject: Mathematics b’b

Topic: Algebraic Word §

Sub-topic: Algebralc @‘d roblems involving fractions

Period: @Od
Duration: (. \ minutes

Instructiv@laterial:

Reference Book: New General Mathematics for Senior Secondary Schools Book 1 & 2.

2017 Edition.

Learners Entry Behaviour: Students can carry solve Algebraic word problems involving

fractions.
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Behavioural Objectives: at the end of the lesson, students will be able to

() translate simple statements and Algebraic word problems into mathematical

expressions
(i1) solve Algebraic word problems involving fractions

Teaching Procedures: Q\
(O
Introduction: 6\
Algebraic word problem is a Mathematics problem where sigpificant background
information on the problem is presented in ordinary languat er than in Mathematics
notation. In this case, one is expected to apply ma e@l concepts to real-life situations,
mostly involving applying algebraic applicati identities.
Examplel: The mean age of five girls i }years. If three of them are eight, twelve and
sixteen years old, how old is one o®ther two girls if they are of the same age?.
Solution '\AQ

The last two gir@ f the same age

It mean gh ’&%irls are aged 8, 12, 16, x, x respectively

The @n age of the five girls is 16 years.

\/%rgseim

36;2 - 16
36 +2x = 80
2x = 8036
2x =44
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X=22

The remaining two girls are 22 years old each
Example 2: Two-thirds of a certain number is equal to the sum of three-seventh and one-
third. Find the number

Solution

Let the number be x Q\
Equal to three-seventh and one-third: % + é EQ

Two-thirds of a certain number:

2
2 3,
3 7

2 9+7 Q
3 21 (b

2 _16
3

216G )=21(3) \%
14x = 16 Q
D

_1 QQ
X=2 (.:\\%

ExercisVQ’b

3) A school girl spends a quarter of her pocket money on books and one-third on dress.
What fraction remains?
4) Divide 36 by the positive difference between the product of 3 and 6 and the square

root of 36.
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Assignment
When three is divided by the sum of a certain number and eight, the result is the same

as dividing 2 by the sum of that number and 3. Find the number.

>\
Appendix IX (JQQ

Algebraic Word Problems Lesson Note III for Control Group: Third @

Class: Senior Secondary School 11 Q

Subject: Mathematics be

Topic: Algebraic Word Prob@ébb

Sub-topic: Algebraic word ptoblems involving brackets and fractions

&
Period: First ReQ@
N\

Duration: ﬁmb?utes

Instructional @ial:

Referelééook: New General Mathematics for Senior Secondary Schools Book 1 & 2.

201 7Eyition.

Behavioural Objectives: at the end of the lesson, students will be able to

(iii)  Identify Algebraic word problems involving a combination of both brackets and

fractions
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(iv)  Solve Algebraic word problems involving a combination of both brackets and

fractions

Learners Entry Behaviour: Students can solve Algebraic word problems involving

fractions and those involving brackets..

Behavioural Objectives: at the end of the lesson, students will be able to Q\

O

(iii))  translate simple statements and Algebraic word proble& to ,mathematical

expressions Q
ctiens

(iv)  solve Algebraic word problems involving bot

Teaching Procedures: QQ
Introduction: bfb

Algebraic word problem is a Mathematics &@ where significant background

and brackets

information on the problem is presen&:{k’ dinary language rather than in Mathematics

notation. In this case, one is expe@sg apply mathematical concepts to real-life situations,

mostly involving apply%@ﬁc applications and identities.
1

Example 1:When thr ivided by the sum of a certain number and eight, the result is the

N

same as dividing 2 by the sum of that number and 3. Find the number.

Solution ,bb

Let t}\%nber be x

The sum of a certain number and eight: x + 8

2

The result is same as dividing 2 by the sum of that number and 3: (x + 8) = 3

(x+8)(x+3)=2
2+3x+8x+24=2
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2+11x+24=2

2+11x+22=0
Example 2: Divide 36 by the positive difference between the product of 3 and 6 and the
square root of 36.

Solution

The product of 3 and 6:3x6=18 :Q\
The square root of 36: /36 = 6 Q/

The positive difference between the product of 3 and 6 ang ‘uare root of 36 can

therefore be expressed as:
18—6=12

Divide 36 by the positive difference betw&@ product of 3 and 6 and the square

. °
23 @

Therefore, by dividing 3 e positive difference between the product of 3 and 6

and the square root @\he answer is 6,

Example 2: Two-thir a certain number is equal to the sum of three-seventh and one-

third. Find the ‘um{%

Solution b
N]g(the number be x

root of 36

) ) 2
Two-thirds of a certain number: 3

.3, 1
Equal to three-seventh and one-third: -t 3

I
~N|w
.|.
W[k

2
3
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2 _ow
3 21
2 _16
3 21

21¢ )=21(3)

14x =16

S\
S
i O
X=12 %
O
Exercise Q

3) A school girl spends a quarter of her pock@ney on books and one-third on dress.
What fraction remains? @

4) Divide 36 by the positive diffefence between the product of 3 and 6 and the square

root of 36. %KCJ
Assignment QQ
3) The sur@{\d one-third of x is one more than twice x. find x.
hr

4) Whe%

\/@@@qding 2 by the sum of that number and 3. Find the number.

is divided by the sum of a certain number and eight, the result is the same
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Appendix X

Measure of Mindset (Child & Adolescent)

Jack A. Naglieri & Kathleen M. Kryza - Copyright © 2015

Name
Date

Instructions: These 10 questions ask about how you think and feel. The answers you give
can help us know your thoughts about how you learn. Please read every question
carefully and circle the number under the word that tells what you do.

% e, o\
IR IS
S & & %

1 |don't give up easily. 0 i | 2 3
2 When things get hard | say, "l can do it!" 0 1 2 3
3  When I fail | try harder until | get it done. 0 1 2 3
4 | believe that | can learn from my mistakes. 0 1 2 3
5 Ithink | can do almost anything if | try hard enough. 0 1 2 3
6 When I don't understand something | give up. 0 1 2 3
7 | do not like to be challenged. 0 1 2 3
8 When work is hard | think, "l can not do it." 0 1 2 3
9 When things get hard | do something else. 0 i 2 3
10 When | fail | do something else that is more fun. 0 1 2 3
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>\
S
Bio-data 6\
'o$eslim BALOGUN

A
2. Date and Place of Birth: Q ovember 1978, Oyo

Appendix XI

1 Name:

3. Nationality: be Nigerian
4. State of Origin and Local Govermgen&: Oyo state, Oyo West Local Govt
5. Marital Status: Q Married

6. Present Postal Address: &C)\ P.O Box 56, Oyo,
\AQ Oyo State
7. Permanent Ho@ dress: Block 7, Plot 7, Abojupa

° @ Housing Scheme, Opposite
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