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ABSTRACT

Previous research on left-handedness has mairgy talace in developed countries. This
study aimed at investigating the challenges leftdeal students faced in secondary school
laboratories and how well they coped with the @rales in Kenya. It also sought to find out
whether teachers were aware of the challenges aat velp if nay they gave the students. The
participants were five left-handed science studants their respective subject teachers from a
girls’ school in Kenya. The students were enroliedoractical subjects: Chemistry, Biology,
Physics, Computer studies and Home science. Qtixaditdata was collected through classroom
observations, individual and group discussions Deggealed that left-handed students
experienced challenges generally in school andifgpsly during practical work. These
challenges resulted mainly from having to writg-tef right (handwriting), unfavorable sitting
positions in uncomfortable desks, handling and malating of some apparatus during practical
work among others. These challenges posed mangwvdistages to the students as they reported
inability to finish timed tasks. Majority of theadehers were aware of the students challenges but
gave insufficient help. The school had nothing ilacp for the left-handed students, a
confirmation that like in many parts of the worldft-handedness has never been considered a
special learning need in our context. The conclusibthis study provide evidence that there is
need for Kenya government to rethink her initiadl am-service special education needs’ teacher
training to include a module in left-handednessoider to equip all teachers to be able to
identify and assist left-handed students to ledth lgast difficult. The researcher suggested that
left-handed learners like other mild special ndedsners be added more time during timed tasks
especially the practical papers in KCSE examinatigCE 4(3), Special Issue, May 2014]
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INTRODUCTION

In the Kenyan context like in many parts of the pthe secondary school science
curriculum involves an inclusion of hands-on a¢igs that authenticate and endorse scientific
claims through the collection of scientific dataalysis and make inferences. Students need to
verify that E=mé or determine whether photosynthesis actually tatase in the dark thereby
living through science at first hand and build &to€ personal experiences [1].

According to Tan [2] the benefits of the sciendeolatory have earned it a central and
well defined position in science education. Howewuelless the learners are able in interact with
the apparatus fluidly, what goes on in the labayatoay either contribute little to their learning
science or does not engage them in doing any mgfahiscience [3]. Consequently, laboratory
experiences can be very annoying if students fatexer reason are unable to interact with the
availed apparatus successfully as it can leadnsidas in the laboratory [2]. On the other hand,
when students struggle with apparatus and failogeove, measure and record accurately, this
experience of ‘failure’ can lower their self-esteand self confidence.

In Kenya, the teaching of science requires thahkya choose all or two of the sciences
offered and examined by the Kenya National ExanonatCouncil (KNEC) at the end of form
two. At the end of form four, all students are asse in individual undertakings in the
laboratory in the enrolled science subject. In ptddally 9 points on a 12 point scale and meet
the requirements of the Kenyan universities Joitrwssions Board (JAB), a student must have
scored at least 30% in the practical componenthefdubject. Failure to meet the minimum
requirement means that a student may not joiniogdhs and talent is lost.

Some of the reasons that may make a student nat imeeequirements may be the

presence of a learning disability which may alsespnt a barrier to learning at the same speed as
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his/her peers or worse still the inability to coetpl timed tasks. Failure to complete timed tasks
may not necessarily mean deficient in content kedgé but may include factors intrinsic to the
individual [4]. This may be the case of the lefailad learners.

Left-handed learners due to their affiliations h@eo®r motor skills and are clumsy [5].
This has been explained in part to be due to te@rof right handed instructional resources. In
effect, this use leads to reduced learner outphishnalso lead to a negative attitude towards the

subject and an eventual withdrawal from activeipigdtion in the learning.

Statement of the problem

In situations where the majority of the studentd probably the teacher are right handed,
the presence of a left-handed student may go ueejped. They are subjected to the use of
instructional resources that are not suited tortheasp. It is the use of these right handed
instructional materials that cause challenges fishlnded learners as it makes it difficult for
them to cope with these challenges especially waerying out hands-on activities.

Left-handedness has never been recognized as mlslgacning need the world over.
Therefore, initial teacher training colleges do pagpare teachers to adequately to deal with left-
handedness. Most teachers are not aware of thaierdes and therefore do not offer any help

to assist the learners cope yet this affects tamézs’ gains and attitudes against the subject.

LITERATURE REVIEW

Background to left-handedness: Studies show thHthémders are approximately

between 10% and 13% of the world population. Menraore likely to be left-handed (12.6%)
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compared to women (9.9%). Young people are mosdhiito be left handed (14% for men and
12% for women) than the elderly (nearly 6% for be¢txes) [6].

Despite their presence in our midst and a largegméage of them in our classrooms, the
left-handed are discriminated against in nearly aspects of their lives; from religion to
languages and the everyday tools. The ChristiateBthe Islamic Koran, the Jewish mystical
books (Zohar and Talmud) are all in favor of thghtihand. All blessings and just decisions are
made with the right hand while damnations and dearése from the left hand. In Christianity,
everyday preferences fortify the positive facettlod right and the right hand. The bible, in
particular indicates that Jesus sits at the riginidhof God and is in fact God’s right hand.
Christianity has had wide spread effect on milliahghe world population through history and
therefore potentially strengthens the spread ofigie¢ hand preference.

The long history of language has not spared thenhkided either. The major languages
of the world have ego deflating figures of speech fpr left-handedness. For example, in
French: ‘gauche’ awkward, clumsy; Danishikeijthandet’ cat handed; Italiansimancini’
crooked, maimed; Germandinkisch’ awkward; Russiansina levo’ sneaky; Portuguese:
‘canhoto’ weak, mischievous; Spanishurdo’ malicious and Romanian$fiongo’ crooked, evil
[8]. The Swahili refer to the left-handed‘asgshoto’,to mean abnormal.

Left-handed people therefore grow up in a world ties been taught from near infancy
that being left handed is bad and this may be plassdill formal school starts. Left handedness
is part of a person’s make up and not an inclimatitan can easily be wished away or down
played. Handedness is determined by the brain ahthe hand that and the most flexible hand
is the one that helps the brain and the hand t& voegether for language and writing. Therefore,

forcing a left-handed child to perform a task witle right-hand means they are using the weaker
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and less coordinated hand which eventually makes ttlumsy, ineffective and easily wearing
out [9]. This practice has also been known to ieddgslexia, stuttering and other forms of
motor difficulties in children not to mention teste frustrations and hatred for school and school
work [10] and eventually become introverted [9] daifito make healthy relationships with their
peers as would be expected of a developmental stagfgéld growth. The experience of speech
difficulties may also hinder children from artictifg their responses in class yet a lot of
learning takes place when children are able toesgtheir thinking not only through paper and

pencil but also through speech [11].

Challenges faced by the left-handed

Handwriting: Writing left-to right is a complex activity for éhleft handed children.
They write slowly due to poor pen and paper contvbich causes them to tire easily [5, 9].
Sometimes they may need to lift up their arm mdtenoto see their work and therefore they
may need a longer time to complete timed work.

Technology: this is another area of development that has ibudisregarded the left-
handed. The majority of tools in any technologmadiety are designed for the right-handed and
therefore have inbuilt pro for the right-handed rotree left-handed [12]. When the left handed
are presented with such intrinsically prejudicedlgpthey normally have two options; either
learn to use the tool right handed (awkward antfigient at best) or learn to somehow hold the
tool backwards so that it can be manipulated viighleft hand (often clumsy).

Home science:the apparatus in the home science laboratory nedghie students to
perform tasks using right handed apparatus whictuire a left-to-right wrist turning

movements. For example, a right handed pair oberssas used in home management practical
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lessons has its cutting blades arranged suchhidine being cut along can be seen by the right
handed users. When used by the left handed usersreiy on the left hand for cutting, the
aspect of hand-eye coordination impairment intégigince they cannot see the cutting line.
Extensive use of this apparatus by the left hateigdis to varying levels of discomfort.

Handling of apparatus during practical work: multi-tasking is a common practice in
science laboratories and requires the studentsdapparatus with the right hand supported by
the left hand. Faced with these apparatus thehigfided try to get a comfortable working
position which usually entails moving the apparaiu® shifting so involved may alter the order
of arrangement and probably cause a mix up. Udiegldss coordinated hand to perform the
activities involves flexing the muscles of the weakand and this adaptation takes considerable
time for the students which may obstruct precisgpected of the task [5]. Rulers which many
mathematics and science teachers do not realizegiitehand biased are also other apparatus
that front challenges to the left-handed users.[IBg numbers on a ruler (as left-handers see it)
are on top and read from left to right. Many a sntlieey may use the wrong scale when taking
readings and measurements and this can be a stfunaEcuracy and disappointments.

Shared work stations in schoolssharing work stations and notably so during comput
lessons, a computer mouse on the right hand sidieeo€omputer is quite difficult to use and
may at best reduce them to spectators. Even whegngtt to use the mouse, the keys are made
for the comfortable use by right handers. Logitéels in recent times developed a computer
mouse convenient for the left handed user [13].

Evidently, left-handers’ lives are full of challeegand they are obliged to face more than
their share of difficulties [14]. More often tharotpn right handers do not comprehend the

accommodations the left handers have to make ieraadfit in a world made from up down by
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right handers for the right handers [8]. These atnodations include everything from tying
shoes, opening doors, using can openers, calcsjaising clocks and watches that wind and
move in the wrong direction as well as striking atch to more complex processes like writing
left to right alphabets [14]. They often face salitumiliation, prejudice and discrimination from
the predominantly right-handed society. It is thliscrimination that can sometimes make
students loose buoyancy in themselves and thedrestu

Left handedness and the left-handed seem to hawendvery little attention in the
African context. This has been explained as dueh&o in-built level of tolerance of their
condition and the assimilation with the societyt haraws such little consideration today [10].
Schools appear to have failed to understand anposufeft-handers educational needs [15]. In
so doing, they have deprived them a chance to la¢ thky can be. This anomaly can be traced
to the failure of initial teacher training collegestrain teachers on how to handle left-handed
learners.

It is rather obvious that there is much diversiythe classroom. However, the focus of
this research was to investigate the challengesettbanded children faced while engaging in
practical work in school science laboratories dreltome science room whose settings are right
hand biased and how well they coped with thoselehges. It also sought to find out whether
teachers were aware of the challenges and whattheypgave the students. The main task was
to unearth the emotional content and meaning espdes the everyday occurrences of this
special group of learners. This is a research e inspired by the need to tell the story of

learners whose voices have for a long time beeoréghand/or silenced in our schools.
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METHODOLOGY

In order to understand the challenges and the pidengs of left-handedness in
secondary school science laboratories, a desaiptid exploratory survey research design was
adopted for this study. Data was collected througs$tructured classroom observations, one-on-
one teachers and students’ interviews followeddmu$ group discussions with the left-handed
students.

Three lessons for the study were conducted eachiédwgy, chemistry and physics in
the respective laboratories and one in the homensei room. All the lessons were planned
experiments based on previous term’s examinatidve Materials for common sharing were
made available from the teacher’s bench.

An observation schedule was used to collect thea mathe students natural setting [16]
in order to take detailed summaries of events acaiénts as they occurred in the laboratory
[17]. After the left-handed students were identifley the subject teachers, the researcher carried
out a non-participant whole class observation betfocus was the left handed students. Aspects
like sitting positions, the students level of papation and interaction with the availed apparatus
compared to the right handed and any outstandisigess requiring teacher intervention were
observed.

Face-to-face interview was also carried out with l#ft handed students to ascertain and
validate the observed data. The discussions indgbvebing for elaboration and clarification of
observations [18] and therefore access more infoomaThe discussions were audio recorded,
helping the researcher to develop a free and easwecsational relationship with the
interviewees while the open-ended semi-structuregsipns helped in keeping the interview in

track [17]. Items on cultural attitudes, handwigtirand effectiveness of schools meeting the
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students’ needs, laboratory and practical expeeerand questions that sought to find out the
overall quality of life in the school were include@ihe teachers’ interview guides sought to
establish teachers’ awareness of the challengesttldents faced in the science classrooms and
the help they offered while the principal’s infornraterview sought to find out what the school
had in place for the left-handed learners.

The focus group discussions were done last andhekped the students to stimulate each
others’ thinking [19] and bringing to the fore issuthey may have overlooked during the face to
face interviews, or did not feel comfortable tatikiabout them during the face-to-face interview.

The researcher was keen on looking out for domiaamd conflicts within the group.

Question Data Collection Data Collection
Method Tool
What challenges dp Observations Observation
left-handed students(observation schedule, fieldschedule
experience as they carry guhotes)
practical work in the

laboratories?

records, field notes)

Interviews (audio

Semi-structured
interview guides

Are teachers awar

e

Observations

Observation

of the problems faced b dschedule
left-handed  students |

carrying out practical wor

y(observation schedule, fie
nnotes)
K

and how do they help them Interviews (audig Semi-structured
cope? records, field notes) interview guides
What does the Observations (fileg Unstructured
school have in place to helmotes) observation
meet the unique needs pf
left-handed students? Informal teache Unstructured
interview (field notes interview

Sample and sampling procedures
The school was convenience sampled due to its lpaggrilation, accessibility and

endowment in terms of infrastructure and studentsteachers drawn from across the country.
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A large student body meant a relatively large nunabéeft-handed students from several ethnic
communities. The students were all left-handed giritheir last year of high school and enrolled
in Chemistry, Physics, Biology, Home Science or @atar Studies. The students and their

teachers were purposively sampled.

Approaches to data analysis

Data transcription and analysis commenced righthat start of the study. Emerging
themes from the data were coded to avoid being p&dni20] by the data. All the data was
separated into files; student interviews, teach&rviews and classroom observations to provide
building blocks for further reflection [19]. Thesearcher initial thoughts were inserted against
each ‘interesting’ aspect in different fonts. Teacchwareness and how they helped left-handed

students cope with the challenges were combinedesmbnded to as “teacher awareness”.

FINDINGS

Under this section, the researcher presented tiinfis on challenges left-handed
student participants (coded S1, S2, S3, S4 andf&®d as gathered from the classroom
observations L.Obs (coded L1, L2, L3, L4 and L5}l éime face-to-face interviews (S.Int) with
the participants. Teacher interviews (T.Int) fortmgpant teachers T1, T2 and T3 and teacher

talk (T.talk) for participating teachers T4 and are also discussed.

Classroom observations and student interviews
These views are presented under; cultural attifudasdwriting, sitting arrangements,

shared work stations and multitasking in scienberatories including the home science room.
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Cultural attitudes

The following is a response by S5 on whether shieldeen discouraged from using her

left hand:

Yes... | was discouraged from using my left hand. &@mple when | was a
small child, | was beaten up quite many times tthey [parents] tried to beat me
up to stop me from writing using my left hand ..ngsi for other things and even
when writing with it ... my mother, it's my mum ehl think according to them
they think it's ... the ...what’s the norm ... accordihgn, they thought what is
normal is to use the right hand. They took me tloetor, they even thought | had
eh ... | had a problem but the doctor told them isw&ay for me to keep using
my left hand. ... 1 don’t know, | take it they wegadrant then. ... my relatives,
they, they find it weird [to be left handed]. | doknow if it is positive or
negative. It's like they flinch at the thought adifg left-handed themselves. |
think ... 1 think they think being left handed isadlomen. | don’t know why.
(S.Int)

Form this response, the parents and relatives afi®bot hide the fact that they thought
their daughter was not normal. For this reasory gwaight the services of a doctor in order to
cure their daughter. Forcing her to use the haedwss not comfortable with may have caused
her mild stutter as she tended to repeat theviiostls of her statements. According to T3, S5 was
not very enthusiastic about verbalizing her respsris class.

S2 also gave her opinion on the ability of left theah sStudents to perform physical duties.
She said,

.. especially cutting something even at home yourgieg to cook something

[pause] when am at home they [parents] will thirduywill pour it, [pause]

cutting something .... They tell me to be more chmfthey come and do it for

me. | feel kinda [kind of] low coz [because] maythey will say that if you go

and do this [pause] may be you will be told you’tdp it so you are never sure

whether you are supposed to do or you just leavBdmetimes | do it, yeah, to

see if it will work out, yeah, | do it to provetteem that | can do it... (S.Int)

The two opinions highlight parental and communiggative cultural attitudes towards

left handedness.
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Handwriting

All five participants wrote with their left hand1SS3 and S4 wrote quite fast, had large
handwriting that was both legible and neat. S2 8hdwrote slowly, S2 in order to make the
handwriting legible even to herself and S5 becdasewriting made her smudge her work. S1
and S2 smudged their work too. S5 tended to rubcandel her work a lot because she felt her
letters were not curved the right way. This madevherk both untidy and messy. S2 said that
“when teacher is dictating notes sometimes my deste can help me with her book and write
down or read out ... where have not heard” (S.Intjs™epicts relying on peers for help when

trying to cope with the teachers speed and morkigag note taking in class.

Sitting arrangements/positions

All five students said they preferred sitting oe thft hand side of the classroom, next to
the wall or the left hand side hedge of the lalmgatThis was to avoid the ‘irritating habit’ (S1)
of knocking elbows with those seated on the paicis’ left hand side. In instances when the
preferred sitting position was not available, tlatigipants had to move so as to create ample
space for themselves and others otherwise theytberdiscomfort thereof. According to S5,

.. in class | make sure I'd sit next to the wall vehey left hand will be away

from my desk mate... [on] the left side. ... In clags,... my desk mate we

exchange sides with her. She, she allowed me to ¢fte other side to sit in a

place where | will be comfortable ... but in the dopihall | do not like sitting

with my friends in the table because eh, ... eatiitlg my left and they are using

their right so | tend to be uncomfortable so | stanost of the time, most of the

times | move away ... | feel like am compelled tthbeone to move ... [and] that

way | do not get to be on the wrong side with aey@8.int)

While S1 said that she felt ‘irritated’ that sheultbnot do what others were doing so

effortlessly, S2 said “ sometimes it is like yownpat sit where everybody is, yeah, ... and it
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makes one uncomfortable and you cannot stay ... ddikeahe rest ...” (S.Int). This statement
from S2 came as a result of having been made tcerfrovn her desk by her primary school

teacher with no reasons given for the action.

Shared work stations

Seemingly, the participants were comfortable slgawiork stations as long as there was
enough space for everybody. It however emergedttiegt had to squeeze, turn and position
themselves in order to fit in the provided spacasto participate in class activities comfortably.
Since individual laboratory practical arrangemearts done facing the front of the room and are
mainly placed on the right hand side of the indinall participants said they preferred working
across facing the back of the room. That conseuem¢ant shifting the apparatus to that
location, or moving the apparatus from the rightchaide to the left hand side when the most
preferred option was unattainable. According to ‘S4going to the other side would be easier
but ... | prefer staying where | am so that theydtesis and other students] don’t say that | cheat

[in examinations]. That makes me feel like it igair{ (S.Int).

Handling of apparatus during practical work
Participants claimed that the arrangement of appsaiosed challenges because they had
to shift the provided apparatus or adjust themuibtleir sitting and manipulation preferences.

The challenges faced in the individual subjectsdiseussed in the following sub-section.
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Home science

S1, the only participant enrolled in home sciena& she found using of a pair of
scissors, the tracing wheel, kitchen knives, caaneps and a match box particularly challenging
for her. Activities such as ironing, cutting, hasewing and machine stitching were equally
challenging to her. This was because she was ut@ailéch a long straight lines however much
she tried.

I have this problem of straight lines, | really ¢an. | always draw crooked so

also when | trace down with the tracing wheel Ways comes out crooked. |

don’'t know why. But it just happens. ... and thedsstialways turning ... the

whole body, ... uh, it's tiring! If am stitching Ieflethat it will not be straight. It

just does not come out straight even when am dksgiachine sometimes | have

to redo and redo .... | actually manage to finishwayk but the teacher is always

complaining, straight lines, straight lines! (S)int

Ironing also took a lot of the participant’s tinhis was because she had to first put the
iron down to straighten the garment with the lefbth as well as position herself in a way as to

comfortably iron the garment. She tended to aldd tiee garment very close to her face during

stitching. She reported that this was to allowtbesee the stitching line clearly.

Chemistry

All five participants were enrolled in Chemistry.olever, only S1 and S2 were
observed. During lesson observation L2 taught by 9B took the reagents provided for her
group (the students were put into groups of foarransfer to another container, she poured out
some of it. After collecting more reagents from th&tribution table she failed to stop the watch
on time. Left with no more reagents for the groapcérry out further investigations the group

members redistributed themselves among other groegsuse the teacher had made it clear that
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all groups had only one chance to change reager@$) during the interview, S1 had this to
say;

... titration could be a challenge for me becauserigiyt hand is weak and not

able to control the tap [on the right hand sidetloé burette] with my left hand

and stop a watch with my right hand at the same tim| pressed my finger [to

stop the stop-watch] and it slipped so | did it agand time had elapsed since the

end of the reaction. | don’'t know whether they jgsgomembers] were annoyed

but [sighs] what could | have done, | did not dorit purpose! (S.Int)

S4 said that during titration “I swirl the flasktWwimy right hand and stop the watch with
my left hand. The burette tap is usually on thétrigand side so | have to position myself to
work on it” (S.Int).

Although S2 was able to coordinate her hands, gherted that;

In titration | have to use this hand [shows thehtifpand] to shake the ... may be

contents and you feel as if you are not doinggihtiand you keep on shaking .... |

feel like one hand is heavier than the other andetagmes swirl too hard and end

up pouring the flask contents (S.Int)

In the overall, it appeared that the failure to mesgjuirements of the task made the

students frustrated and the lose confidence in skeéras.

Biology

All students were enrolled in Biology but only Saswbserved in this study. During the
lesson [L5] the students were required to drawbaas drawn by the teacher [T3] on the
chalkboard. In the case of the curve of the rib feathg the student’s right hand side. S5 was
observed doing two diagrams, one facing the rigldat the other facing the left. The one facing
left was later rubbed. For the other facing théatiighe direction of the motion of strokes was

opposite that of the teacher and the rest of thssc{L.Obs). During the interview, S5 said, “I
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tend to change the directions in my drawings ... ys@u can say that | rub a lot too”. S2
rubbed a lot too as she said during the interview.

The two participants said they rubbed because ey compared their work with that
of their peers, it appeared different and thereftivey wanted to change it. S1 said that
“sometimes it is difficult to do things the way thare supposed to be done and you wonder

why” (S.Int).

Physics

When required to swing a pendulum and a stop wadtthe same time, S5 said,

Am not in control because | have to swing it [pdady with my right hand and

stop the watch with my left hand and am not ablmdwe [flex] finger in time so |

usually stop the watch much later (S.Int).

S4 said that she experienced problems doing hamdasks involving the stopwatch
because when she pressed it with her right haneéxinfthger, the finger slipped, thus
compromising the accuracy of her findings and wtiety her final results. S1 on the other hand
said she did not have much of a choice when reduore&lo hands-on activities because, “... if |
don't do it, who will do it for me?” she wonderes5 said she tended to confuse the scale when
using rulers especially in physics laboratory aftdroused the wrong scale.

In the Fleming's left-hand (motdrand right hand (dynamdjules, “I have problems coz
[because] | have to first think, this is my lefindlaand this is my right hand” (S.Int) S4 said while

S5 on whether being left-handed contributed to @b in physics said, “it ... it ... it does

* If the first finger, the central finger and theithb of the right hand are stretched in mutuallypadicular
directions such that the first finger points aldhg direction of the field and the thumb is alohg direction of the
motion of the conductor, then the central fingeuldayive the direction of the induced current (Atib&984,
p.429)

> If the thumb, the first finger and the second éngf the left hand are held pointing at right @sght each other
and the first finger is pointing along a magneiitd and the second finger points in the directibrurrent flow,
then the thumb points in the direction which thadwrctor will tend to move (Abbott, 1984, 449)
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contribute sometimes in my exam coz [because] ..efample when you are told to indicate the
direction of a magnetic field | make the mistakecohfusing my hands” (S.Int)

In summary, handling apparatus and performing hamdsactivities in science
laboratories was challenging to left-handed stusiefis was despite having been introduced to
practical work and handling of apparatus earlyighbtschool. The freedom to consult with the

laboratory technician any time they needed helmdichelp either.

Teacher interviews

In this subsection, teacher interviews are preseateler T1, T2, T3, T4 and T5. The
focus was to detect the teacher’'s awareness efdeiied student’'s challenges during practical
work and what they were doing to help the studardsnd the challenges.

T1: taught both physics and chemistry and was awsat left-handed students faced
challenges. In physics, the challenges were motedmanipulation of some apparatus during
hands-on activities and concepts that required use of a specific hand, for example the
Fleming’s right hand rules. In a bid to make thelwescomfortable during practicals, T1 said,

... left-handed students stand in a particular wag anmetimes they disarrange

apparatus. They also do things in the oppositeatioba from the rest of us, for

example, in instances like drawings which causesblpms to them ... if the
direction of a current in my diagram is from thdt|e¢he student’s would flow

from the right and this would affect hare resufls Ifit).

He further said that “lefties are good in the topit lateral inversion and they have an
advantage over the others” (T.Int). he went on dg that he had realized that left-handed

students experienced difficulties associating theming’s rules with the ‘right’ hand as the

students tended to confuse the hands, “... for timeeyts requiring the use of the right hand,
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they] left-handers] cram because they cannot wserilght hand well yet they have to pass [their
examination] anyway (T. Int).

Writing some of the Greek symbols as is commonhysjrs was also a challenge to the
left-handed students, for example the symbol lan{bdevhich T1 said the students were unable
to write it the right way. He further said thattteinded students also had problems coping with
instructions during examinations because they tmfi@tely confused their right hand side with
the left hand side.

T1 who also taught chemistry said, though in apgareference L2,

In chemistry when they [left-handed students] apeng a practical where they

have to add a substance, stir and time, and theg k@ use two hands, they find it

difficult because they add the substance with ¢ftehland also want to use their

left hand for stopping and starting the stopwat€his takes their time ... in an

examination when we realize that they have prohl@mgeachers, we just leave

them alone because there is nothing we can da(I. |

T1 did not think that left-handed students needeokttreated as special students because
they adjusted on their own and “were doing quitd"vw&. Int).

T2: taught home science and although she was aatr&1 the only participant enrolled
in the subject faced challenges with some apparatiube home science room, she had not
offered any help. T2 did not think S1 needed eattantion in class because the student never
asked for help and she eventually finished herstaskis was despite the possibility that the
students often received help from peers (S. Intxesponse to whether T2 thought being left-
handed hindered S1’s learning in any way she said,

May be when it comes to practical work coz [bechaseetimes even our setting

of exam we only think of the right-handed peoplewen the stitching when we

are saying they do [work] to the left, you know faar, [pause] her left is the

right so | think it may give her some trouble befghe orientates on that. | think

that might take time, [pause] can consume timereesbe puts things together (T.
Int)
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Despite this awareness, there was still nothingasha teacher did because she awaited
the student to come forward and ‘ask’ for help.

T3: taught both biology and chemistry and becamaravhat left-handed students faced
challenges in the laboratory from their drawingsohiteither faced the opposite direction or did
not conform to the norfn In response to what may have triggered the iz that S5 was
left-handed, T3 said,

... am interested in the way they [my students] bwddpencil and how sharp and
the style of starting the diagram. | expect thenstaot from left to right even if

it's a circle but for them [lefties] they start ting from the right towards the left

and that affects the final diagram .... In chemistrgxpect the tap to be opened
by the right hand [pause] and when you find a stiding vice versa then you
want to find out why [long pause] may be its anuaggtion we make that things
should be done in a certain way (T. Int)

T3, a perfectionist of some sort said he had offéoehelp by training the student on how
to draw from left to right since he had realized that left-handed studermtgralins were not
conforming to the norm and this was perhaps “beybed [students] capabilities” (T. Int).

On whether he thought being left-handed hindered I8&rning in any way, he said,

| would not say directly but indirectly [pause] paularly when it comes to
drawing, it does affect their final product ... shaynmave the concept excellently
mastered but presentation on the paper [pause]tipaarly there’s a level of
tolerance | have to give for their [lefties] diagrs ... | mark as per the set
standard marking scheme ... tolerance in terms ofeine of perfection | expect.
This is so as not to stretch her [S1] to a levet glannot attain, | expect her
diagram to this level [shows]. ... | appreciate thésea level of perfection they
[lefties] cannot reach (T.Int).

® The researcher observed this in the biology laboyaluring L5 when S5 drew multiple diagrams facopposite
directions. The one different form the teacher's \\er rubbed (L.Obs).

" This was however not observed during the classroloservation as the participant drew both diagrixora right
to left with the drawings facing opposite directdi..Obs)
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In chemistry, T3 said that the manipulation of appas during hands-on activities was a
major challenge because left-handed students soieethad to first rearrange the apparatus for
comfort. They also preferred working with some app#s over others.

While handling apparatus, T3 said he had takenlitdting’ to left-handed students on
how to arrange and organize apparatus. This, lehsal helped a lot in the left-handed student’s
practical work outcomes. The help offered by T3 wast of his own initiative; he took a keen
interest in each individual student in his classes.

T4: the boarding mistress was in charge of strestun the school said there was no
provision for left-handed students’ needs becatiseré’s nothing wrong with them. They have
learned to cope with what there is” (T.talk). Thgnion was shared by the deputy principal, T5.

T5: the school deputy said that she was aware tivere left-handed students in the
school but she did not know how many they were. Bhened about their presence through
observation as they carried out their duties. Sbefiened that there were no structures
especially meant for left-handed students becausg appeared normal to her. In her opinion,
there was nothing special about left handednessusec‘none of the students had expressed the
need to be treated as such and they were able ge with their condition in the given
circumstances” (T.talk)

Notably, the nature of challenges left-handed sitgléace in the learning institutions
could determine their future career choices. Ia #tudy, S2 opted to do physics instead of home
science because the challenges she experiencennia $cience frustrated her efforts while S1,
despite the challenges, still went ahead with thigext but felt that she did not perform her best
due to the difficulties with the apparatus provid&d also blamed her low performance on the

lack of help from her teacher.
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DISCUSSION AND SUMMARY OF FINDINGS

The study purpose was to investigate the challelefiebanded students face generally in
school and specifically in the school science latmies. It also sought to find out whether
teachers were aware of these challenges and thehesl lend to the students. The findings have
been synthesized from both teacher and studentviewes and classroom observations in
relation to the research questions. The synthesedone under the subheadings; cultural
attitudes, handwriting, sitting preferences, malapon and handling of apparatus and lastly

teacher awareness and preparedness.

Cultural attitudes

Despite a commonly accepted view that prejudicéenag#he left-handed is a thing of the
past [9], left-handers still face a lot of humiiaat from the modern society. In this study, S5’s
parents had to take her to a doctor hoping to detur@’ for her good hand. In the process of
trying to convert her handedness, S1 may have dgedlstuttering, a condition resulting from
being forced to perform tasks with the less coattid hand [9]. As a result, S1's academic
performance may have suffered because as explaynbdr teacher T3, she was not enthusiastic
about verbal responses in class, yet children lbatter when they are able to verbalize their
thinking [11]. S2 implied that her father thoughteswas inefficient in carrying out some
activities in the home as he often offered to adwms (see exact words in the findings section).
The constant reminder by her parents that she dogbé careful when carrying out activities

may have eroded S2’s self esteem to a point shedlidiant to take initiatives for fear of failure.
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Handwriting

Writing left-to-right is a challenge the left-hartlencounter in school. This is because
most of their teachers are right-handed and they mah have any idea on how to train a left-
hander to hold the pencil and tilt the paper/bodkemv writing. The aches reported by the
participant students may have been due to twishieg bodies because of sitting on the ‘wrong
desks’ [12], unfavorable sitting positions [5] asdo having the wrong writing habits. However,
all participants but S2 had very clear handwriti8d. and S5 pressed the pen very hard causing
cramps to their arms and fingers and ultimatelingireasily during note taking [9]. This
eventually made them to sometimes fall behind dlaehier and the rest of the class a reason that
may explain their failure to finish timed tasks

Being left behind and having to copy notes fromeathmay lead to labeling by the same
peers and accusations of being a burden, leadingvémtual withdrawal from active class
participation and therefore limited associatiorisislthis fear of stigmatization that probably
made the participants to say that they had to we&tka hard to catch up with their peers and they
felt obliged to prove their worth. Falling behindet teacher in note taking could also have
affected their class performance since studentsdsp®st of their free time catching up instead
of preparing for their examinations and routinesslassignments and class work. For this reason,
left-handed students may need extra support dtreetdifficulties encountered during writing or

undertaking other tasks within the school.

Sitting preferences
Participants in the study preferred sitting on l#fehand side of the room or at the edge

to avoid knocking elbows with their right-handedtesa Often, they felt obliged to create a
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conducive working environment for themselves arieerst by readily moving more so when the
preferred sitting positions were unavailable or witbeir peers failed to understand their
concerns which resulted in frustrations.

The readiness of left-handed students to creatdarbfor everybody else as depicted by
the participants in the study could have been assalt of pressure and stress of being left
handed. It can have its toll on their self esteenrtiqularly if not recognized, understood and
supported [5]. The provision of a relaxed learnémyironment could be a boost to better results
as opposed to situations where students havegtat“fior space and comfort.

All the participants were interested in class atiéig particularly teacher demonstrations,
both group and individual work. However, individudifferences and preferences came in the
way for them. S1, S2 and S5 preferred positioningntselves on the same side of the
demonstration table as the teacher. S5 said tleawsis able to ‘see things better’ from the
teacher’s side (S.Int).

Left-handedness and left-handed students therefeed not be seen as a single entity.
From the discussion, there were those studentspsdferred seeing things the way they were
(S1, S2, S5) and those who preferred the mirrogen(®3, S4). Standing on the same side as the
demonstrator helped them visualize things as tholeg were seeing the mirror image [12].

In the laboratory, the participants preferred wogkfacing the rest of the class because
“there is more space” (S3). But since they are kmdowvprefer mirror imaging and as T3 said
they are good in the topic on “lateral inversioh’wias possible to be accused of cheating in
examinations. Rather than this accusation or be ageéboasting” (S2), left-handers in this study

said it was better to work uncomfortably than htner grades cancelled by the teacher.
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Manipulation and handling of apparatus

Apparatus in use in the laboratories either reqaiteft-to-right wrist turning or have a
right hand in-built advantage [12] and therefolefehanded student will experience difficulties
working with them. Activities that require the usietwo hands concurrently for example starting
and stopping a stopwatch with one hand while swmigga pendulum with the other, using a
pipette for measuring exact volumes which requlexifig the right hand index finger in
controlling fluid flow, mixing/stirring, swirling ad shaking with the right hand were reported to
be challenging. Since the right hand ‘feels wea#t somehow ineffective” (S2), this results in
clumsiness; a confirmation that left-handed stusleare both clumsy and have poor motor
abilities [5].

Clumsiness and poor motor abilities as observedhguesson observation L2 in the
chemistry laboratory is a ‘costly affair’ for thefi-handed. As evidenced during the lesson, the
group members were forced to redistribute themsahte other groups after their contents were
messed up and stopped the stopwatch at the wnmieg ti

Apparatus such as sewing machines made specificallpanipulation by the right hand
supported by the left hand posed challenges toF8id this participant, she also had problems
using the tracing wheel and making straight lined her stitching and stitching lines came out
crooked “no matter how much I try” (S.Int). Thetcties have to be done in a uni-directional
way, for example, if it is required that stitchirggdone from left-to-right, a student who does it
in the opposite direction is penalized by the examiSadly, left-handed learners will probably
and effortlessly take this direction when doingittséitching. Further, there is a certain tension
that is expected for the stitches. Since the learmdl be using the less coordinated hand, the

stitches are likely to come out loose leading &elof more marks.
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What S1 and her teacher T2 did not realize washéiastitches and stitching lines came
out crooked because of impaired hand-eye coordimaifihe stitching line was obscured by her
left hand since the apparatus was meant for tte hignded user.

Left-handed students will do things in the way tlestis most natural for them until they
‘remember’ to change as was observed with S5 durgShe first drew the rib facing the left
hand side until she remembered the requirementseofask. These accommodations are time
consuming and especially so in examination sitaatiwwhen they fail to follow instructions.

The tendency to compare their work with the righhded peers is a signal that they
probably feel inadequate and may use the rightd@naork as ‘yard sticks’ for excellence and

when they fail to measure up, they may lack sdkera and self-confidence.

Teacher awareness

While the teachers were aware of the challenge=dfay the left-handed students in the
classes, majority of the teachers left the studentéeal with the challenges on their own. The
students on the other hand preferred talking to fesers about their challenges in the hope of
solving their problems “without much fuss” (S.InfJhis consciousness saturation and the
intrinsic acceptance of their condition (left-haddess), the students may have failed to see the
need to ask for help from their teachers, for e reason the teachers did not offer the help.

T1 was aware that left-handed students faced ciggke But although he understood that
in the laboratory the left-handed students hadstarid in a particular way” (T.Int), he did not
offer any help and left the student to deal with thallenge on their own. In Physics too, he also

knew that they had problems associating the Flemsinges with the ‘right’ hand as well as
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following directions and instructions. His assaridherefore depicted an awareness that did not
match the help offered.

T2 was equally aware that S1 had problems in tiense room and especially while
using a pair of scissors and stitching along sttaliges. Since the student did not ask for help
and that “she eventually finishes her work” (T.Jribje teacher, T2 did not think S1 needed extra
help. For that reason, she left the student tow#hlthe challenge the best way she knew how.

T3 had taken an initiative to train his left-hand&gdlogy students on how to draw (refer
to previous section). While this evidenced his amass of the challenges encountered by S5
while drawing, he had no record of previous tragnin special education. Evidently therefore,
teachers’ intuitive practices and training (or laxfkit) could shape their classroom practices a
great deal. T3 was guided by his interaction wiih $tudents and his interest in their work.
Though the relationship between training and pecastimay be distorted, there is a high chance
of inclusion if teachers enlarged their perspesti@ed gave each student a chance to be.

Contrary to the science subjects’ teachers, theatgiggincipal and the boarding mistress
had similar assertions that revealed their unavem®rof the challenges left-handed students
faced during learning. The deputy principal, whosvis@rself a teacher of Biology in the school
said that “left-handedness is not a special legrneed and none of the students has expressed
the need to be treated as such, they [left-handgespble to cope with their condition in the
given circumstances” (T.talk). The boarding misires the other hand said that “there is nothing
wrong with them [left-handers] because they haaenled to cope with what there is” (T.talk).
Such views by the school administration could tfoeee explain the absence of structures to
support left-handed students. The particular emiphthat there was nothing wrong with being

left-handed was a confirmation that left-handedimes®t seen as a special learning need.
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In summary, the findings in this study seem to ewm@e that handwriting; school
structures, handling and manipulation of laboratmyipment and time taken by students as they
struggle with apparatus pose the main challengihdmded students have to deal with in
school. Also, negative cultural attitudes towarelt-handedness and the left-handed have their
subtle way of affecting learning outcomes.

In this section, | have presented a summary offikedings with particularly mention of
the challenges left-handers experience in carrguigpractical work and the teacher awareness
of the said challenges and what help they givéhénmnext section, | have concluded the study by
giving an overview of what findings signify as fas the way forward on how teachers, schools

and educators can be involved in making the lefided students learn with least discomfort.

CONCLUSIONS

In this section, the researcher looks at what theelaisions imply for policy. It is hoped
that the suggested way forward would help shapeadis way of handling children with
special learning needs generally and specificéléyleft-handed for a fully inclusive classroom
and in tandem with EFA goals.

The findings from this study point to the fact tHeft-handed students experience
numerous challenges in school generally and spatlifi in the science laboratories. The
findings also confirm that teachers are aware efdfallenges faced by the left-handed learners
in school and in the classrooms. However, theyreffansufficient help. Since the participant
teachers got their training in Kenya, these findisgrve to confirm that initial teacher training

colleges do not train teachers on handling leftdeaimess in the classroom.
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The findings in this study, conducted in a develgpcountry, correspond to similar
findings in developed countries in previous stud@&1-23). It therefore seems that left-handed
children experience challenges the world over. Pphaeticipants in this study were from a
national school (high academic achievers). Thelehgés they experienced like their inability to
complete timed tasks and handling and manipulatiolaboratory apparatus adequately due to
their special learning need can only mean thatrdéfiehanded students in less endowed schools
and with lower academic ability could be facingi®es problems. The findings in the study
therefore make it possible to make certain suggestio ease the challenges the left-handed

students face in classrooms and laboratories.

Learning hands-on

Left-handed students need to be given more timerder to compensate for time spent
making the necessary adjustments and accommodalibrssway they will be able to complete
the timed tasks therefore building their self-cdefice and self-esteem. This way their gifting in
the sciences, arts and mathematics due to theireséigl nature of processing information [24]

could easily be tapped if placed in non-threatet@&agning environments.

Handwriting

Training a left-handed learner how to write frorft k® right by a right-handed teacher
who had never been trained on how to do it coulchmdlenging to both the teacher and the
learner. The learner ought to be advised to hatdodm slightly higher up the shaft than a right-
handed learner as this helps them to see whatattegewriting and do not have to bend over their

work, thereby avoiding a possible back, neck, siterubnd hand aches. The book can also be
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tilted approximately 9to the right so as to allow strokes to be made botlihe flat and the

sloping desk. Teachers should be made aware ofebe to encourage such students to sit with
their bodies turned slightly to the right so aslow greater freedom for movement to avoid the
aches and fatigue coursed by using the wrong fumnitStudents can also be introduced to word
processing which is less demanding on their writiegds. This approach would however work

in schools which have computers or parents camdaféptops for their children.

Sitting positions

Left-handed students need to be discouraged fratmgsiwith their bodies twisted or
from bending over their work. The lighting in theoms should also be in such a way that does
not cast shadows over their work as they writdeftfthanded students were allowed to sit or
stand where they preferred to during class or tialskg would ease their discomfort a great deal.

It would also help to safe some time taken durimffing.

The role of teacher education and in-service progrmas in teacher awareness

Participant teachers, although they were all tdhimed qualified did not seem to
understand the needs of left-handed studentsthergfore imperative that all teachers are made
aware of the special needs of the left-handed vwaaremess that ought to cut across all teacher
training institutions from early childhood to theiversities so that as the left-handed children
exit from pre-primary to primary and later secorydschool, they are psychologically aware of
their unique needs and they can learn to adapt beéter. There is therefore the need of a
paradigm shift in the training of teachers becaesehers in this study were not unique to the

school. The government through the ministry of edioo, science and technology could review
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the teachers’ training curriculum and include a oledon recognizing and handling special
needs cases in class. This empowers teacher itifydeg left-handed children and mediating
using effective measures with corrective technigueish may help improve performance.

First and foremost, left-handedness ought to begmized as a special learning need at
least based on this study findings. Although KIS ktarted school based in-service courses for
special needs education trainees, left-handednassat recognized as a special learning need.
The ministry could supplement KISE’s efforts by amgzing courses at both local and national
levels for all teachers with a specific target ahdling children with special learning needs and
tapping in to the experience of regular teacherugh reflective practice.

Awareness programs aimed at changing the attitaigarents and peers are also very
necessary. This would help at educating the comiyiwomn the unique needs of left-handed
children and the challenges they face in schoalk Thn successfully be done through the help
of resource persons, symposia, teach yourselfeksafind persuasive appeals involving mass

media.

Resources

As evidenced in this study, resources need to ¢ateghe needs of all children through
the provision of the minimum requirements

This research was carried out in a girls’ only ibngibn with a sample of only five girls
and only looked at the challenges they faced. Euntsearch with older participants and across
gender would be appropriate to determine whethersdime or similar challenges are faced by

the students.

179




AICE, 2014, 4(3), Special Issue (Part 1) ISSN 2227-5835

REFERENCES

1. Harlen, W. (1999)Effective teaching science: A Review of Resedstdisgow: The Scottish
Council for Research in Education

2. Tan, A-L. (2000). Tensions in the biology laborgtdfVhat are theymternational journal of
science education.

3. Hodson, D. (1998). Seeking a more authentic sei@mand around the school laboratory. In
W. Jerry (Ed.)Practical work in school science: Which way no{(gp. 93-108). London:
Routeledge.

4. Lerner, J. W., & Kliner, F. (2006).Learning disabilites and related disorders:
Characteristics and teaching strategi®&oston: Houghton Mifflin Company.

5. Brookman, H. (n.d.). The left-handed dyslexic —adigantaged twice? A policy for the
teaching of left-handed pupils. Retrieved April 800 from
www.anorldschool.com/uploads/nlefthanded policy batal.pdf

6. Marlene, H. (2000)Left-handedness: Does it mean anythiigtrieved March 2008 from
http://www.psychologistworld.com/influence_persatydthandedness.php

7. Brody, J. E. (1983, April 19). Some disorders appede linked to being left handed. New
York Times. Retrieved February 2008 frdnttp://query.nytimes/gst/fullpage.htmi

8. Rights for the left-handed? (n.d.). Retrieved April 2008 from
http://www.csun.edu/~djo41504/left.htm

9. Milson, L. (2006). Left-handed children failed Hyetr teachers. Retrieved September 2007
from http://lefthandedchildren.org/school_survey

10.Cortese, J. (n.d.). Growing up left handed. Retrieved March 2008 from
http://www.i0.com/~cortese/sinistriality/index.html

11.Mason, J., Burton, L., & Stacey, K. (1993hinking mathematicallyAvon: The Bath Press

12.Holder, M. K. (2005)Left-handers in society: Parents and educat&strieved March 2008
from http://www.indiana.edu/~primate/lspeak2.html

13.Wambugu, S. (2008, April 6). Being left-handed need be a painThe Sunday Nation,
p.32.

14.Wenze G. T., & Wenze, N. (2004Helping left-handed children adapt to school
expectations. Childhood education, 8Journal abstract retrieved March 2008 from
http://www.questia.com/googleScholar.qst?doc1d=580742

15.Gross, J. (2000)Special educational needs in the primary sch@f ed.) Buckingham:
Open University Press

16.Cohen, L., Manion, L. & Morrison, L. (2006). Resefarmethods in education "{5ed.).
London: RouteledgeFalmer.

17.Robson, C. (2002)Real world research: A resource for social scignéiad practitioner-
researcherg2" ed.). Malden: Blackwell Publishing.

18.Wiersman, W. & Jurs, S. G. (2009Research methods in education: An introduction
London: Pearson

19.Litchman, M. (2006).Qualitative research in education: A users guidendon: SAGE
Publications

20.Bryman, A. (2004). Social research method¥ &1.). New York Times: Oxford University
Press

21.Rueckert, L & Brinkman, D. (2001). Bimanual cooraliion deficits in left-handers. A paper
presented at the annual meeting of the Cognitivardseience Society, New York, NY,
March 2001. Accessed March 2008

180




AICE, 2014, 4(3), Special Issue (Part 1) ISSN 2227-5835

22.Banham, K. M. (1983). Left-handed pre-school cleifdrwith orthopaedic disabilities.
Rehabilitation literature, 4423-26

23.Coren, S. (1992). The Left-Hander Syndronféie Causes and Consequences of Left-
HandednessThe Free Press, New York.

24.Hibbard, G. (n.d.)Beta, Phi, Mu- Chi chapter: Students award for datghip 1996/1997
co-winnet Retrieved june 2008 from http://bpm.slis.indi&uay/scholarship/hibbard.shtml

181




