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ABSTRACT

Theaimof thisstudy isto elicit responses from Early Childhood teacherson their
use of counting strategies in early childhood education as a basis for cultural
responsive teaching in mathematics. The study was carried out in Owerri
Municipal Council Area of Imo State. Based on the purpose and objectives of the
study, two research questions and one hypothesis were posited to guide the
study. The population of the study comprises all the teacher in early childhood
careeducation in Owerri municipal area of Imo Sate which is450 (four hundred
and fifty) teachers, out of which a sample of one hundred and fifty (150) early
Childhood teaches was selected for the study through simple random sampling
technique (balloting). The research instrument was questionnaire validated by
three experts; data collected were analyzed using Mean, Proportion and Chi-
square. The study reveals that higher population of the teachers uses beats or
abacus and model s more than the use of fingersin counting numbers and higher
proportion of teachers used whole fingers, many do not use the finger lines in
teaching counting of numbers. It also observesthat the use of finger counting in
teaching by teachersis significantly dependent on school location. Itistherefore
recommended that teaching of mathematics especially at the early child care
education stage should be presented in such a way that reflects the people's
culture and values.

Keywords: Finger Counting, early childhood education, cultural responsive
teaching, mathematics

INTRODUCTION
TheNationa Council of Teachersof Mathematics(NCTM, 2000) suggeststhat teachers
can make connectionsto children’sreal world of experiencesby stimulating their interest
inmathematics. Gay (2000) definesculturally responsiveteaching asusing the cultural
knowledge, prior experiences, and performance stylesof diversestudentsto makelearning
more appropriate and effectivefor them. Gay (2000) al so describesculturally responsive
teaching ashaving these characteristics (1) it acknowledgesthelegitimacy of thecultura
heritages of different ethnic groups, both aslegaciesthat affects studentsdispositions,
attitudes, and approachesto learning and asworthy content to be taught in the formal
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curriculum; (2) it usesawidevariety of instructional strategiesthat are connected to
different learning styles; (3) it buildsbridgesof meaningfulness between homeand school
experiencesaswell asbetween academic abstractionsand lived socio-cultural redlities.
According to Hartfield, Edwards, Bilter and Morrow (2000), culturally relevant teaching
inmathematics providestwo important aspects.

a arecognition that mathematics has been present in every culture since societies

have had recorded histories, and

b) Theeffect of mathematicson any cultureanditspeople.

Culturaly, relevant teaching embedsin the child the culture of thesociety whichis
reflected inthe curriculumin order to validatethat culture and to transcend the negative
effectsof thedominant culture (Ladson- Bulings, 1994). In Culturally responsive teaching,
theteacher isrequired toincorporateelement of pupil’scultureininstruction, thatismoving
beyond cursory examplesof food, festivals, and holidays (Irvineand Armenfo, 2001).
Understanding how childreninagiven culture construct conceptsof proceduresfor addition
and subtraction may require knowing how that culture usesfingersamong other objectsto
show numbers, aswe |l asknowing the structure of itsnumber —word sequence, (Bideaud,
Méljac and Fischer,1992) for proper understanding of mathematicsand to further eiminate
phobiawhich characterizesthe present day teaching and |earning of mathematicsin our
schools. Theteaching of basic operationsin mathematicsespecialy at theearly child care
educetion level sartswith smplenumber counting, then goesonto the processof addition,
establi shes subtraction method and so on though there may belimitationsto the system.
Using fingersallowstheteachersand pupilsto exploredifferent possibilitiesfor learning.
It would beinteresting to investigate the method of finger counting, and specifically how
finger counting Strategies areintroduced and subsequently, used with children. Thiswork
therefore seeksto dicit responsefrom early childhood teacherson using counting Sirategies
inearly childhood education asabasisfor culturaly responsiveteachingin kindergartens.

The purpose of thisstudy isto dicit responsesfrom early childhood teacherson
their use of counting strategiesin early childhood education asabasisfor culturally
responsive teaching and to ascertain the extent finger counting techniqueisadoptedin
teaching childreninthekindergarten class. Specificaly, the study will determine;

1. Teachersapproach in teaching number counting.
2. Theproportion of kindergartenteachersthat usefinger countinginteaching numbers
intheclass.

3. Whether the use of finger counting technique by teachersissignificantly dependent
on school location.

Asaguideto the study, the hypothesisbel ow wasformul ated.

H,L:  Theuseof finger counting techniquein teaching numbersby kindergartenteachers

isnot significantly dependent on school location.

Countingand theRole of Finger

Childrenthat weretaught the use of fingersby their parentsat home beforemoving to the
forma school setting do makegood use of their fingerswhenit comesto number counting.
They start with counting the fingers on one hand with the help of the other hand and then
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the counting shiftsto fingerson the other hand and eventoesasthe case may be. However,
the counting does not end with palms of the handsfacing up; thejointsoneach finger are
also taken into account. As each finger represents anumber, likewise, each line of the
finger isassgned anumber in the counting process. Thebaseandtip of eachfingerisalso
assigned anumber in the counting process. The base and tip of each finger isalso taken
into account and representsthe bottom and top line, respectively asin-betweenthefingers
therearetwo visblelinemarks. Therefore, each finger representsfour lines, whichinvolves
the base, the two subsequent lines (joints), and thetip of thefinger, the base and thetop
being thelowest and highest of thefour numbers, respectively.

Number counting startswith thelittlefinger and thethumbisusually used asthe
pointer. The thumb ismoved (up and down) counting thelines on therest of the four
fingers. Normally, the base of thelittlefinger iscons dered asnumber one. Asthe thumb
(being used asthe pointer) movesup, it countstwo, three, and four. Next, thethumb goes
tothebase of thering finger and resumesthe counting process. Now, it sartswithfive, Six,
seven and eight. Thiscontinuesuntil thethumb comesto thetip of theindex finger, where
the count ends. At thispoint, theindex finger becomesthe pointer and countsthefour lines
of thethumb, starting from the base. When finger linesof both are used, then, atotal count
of 40 can beachieved. Thisconstitutesthefirst round of counting. Alternatively, if weare
to usewholefingersonly, then the maximum number that we can count is 10. In some
casesthisposeslimitations. For example, if wegive eight applesand four orangestoa
child and ask the child to count thetotal number of applesand orangesthechild may face
somedifficulty ashehasonly 10 fingersto count with. In thiscase number countingwith
finger linesishelpful, asthe child can do the counting using only one hand.

Sometimes, it may be necessary to go through two or three roundsto complete
therequired counting. For example, if the child needsto count 60 he may usefinger lines
on one hand and repesat threetimesto reach thetotal count of 60. Itisinteresting to note
that for over 1000 yearssome pupilsintherural communitiesstill makeuseof seashdllsin
common counting method. Infact, ashistory reved's, some specific seashel Iswereused as
currenciesduring the olden days. These shellswere considered precioussinceit wasthe
only meansof buying and selling inthe Nigerian ol den days. Although the currency has
changed, till insomevillagesthetradition of using seashellsyet continuesto beoneof the
primeeementsinnumber counting. Such activitiesarea so culturaly rdlevant for children
living near beachesand shores. If seashellsarenot avail able, then pebblescan beused as
substitute. The use of these objects makefor better retention asthe concept taught relates
toredl liferather than being abstract.

Finger Counting Strategiesand theL ear ning of Mathemetics

Over theyears, experienceindicatesthat counting strategiesadopted by childrenarea so
born out of necessity, for example, itisimportant for peopleintherural areatoteach
mathematicstother children at an early age, astheir children assist them in cooking they
havetolearnthevolume or quantity of water and other ingredientsinvolved, the children
accompany their parentsto the market to sell goodsand later get involved with record
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keeping and other issues. Parentsal so give mathematical responsbilitieswhichinvolved
counting to theseyoung childrento handle, especialy in monetary matters (likegetting the
balance of money, and running to the next shop to changethe paper money into different
denominations). Therefore, learning mathematicsat an early ageisessential for children.
After becoming familiar with number counting, children are exposed to the next step of
samplemathematica operations. Thisstep-by-steplearning prepareschildrento do counting
mentally. These children do not depend upon external tools or any kind of mathematics
apparatuslike (ca culators) becausefinger counting makescounting real and practical for
them. Children brought up in thisenvironment would usefamiliar objectslikebottletops,
pebbles, dried orange seeds or broom sticksto learn basic counting for their own survival,
whereas children brought up in urban areas would use toys or pictures and blend the
traditiona method of finger counting with Abacusor other manipul ative objectsinlearning
counting of numbers(Saxe, 1991).

In some cases, in order to get the child involved in learning mathematics, two
objectsare used to keep the child occupied, onebeing thefinger linesand the other being
an appropriate manipulative; such asAbacus, and models. Asindicated earlier, other
constructivewaysof adding numbersinclude using marblesor the clovesof an orange. It
isto benoted that these objectsare relevant to the children, and therefore can be used by
teachersastheir mathematicsteaching tools. However, generaly, edibleobjectsareavoided
asteaching/learning tools. To teach subtraction, teacherswould usethe same object andin
general, the processisreversed, meaning that once children have added two thingsthey
arethen taught theinverse function of subtracting them by doing the opposite action.
Teachers and parents should use the finger counting method and other manipulative
interchangeably so asto reaffirm mathematicslearning.

Whilethesetechniquesare culturally relevant to children, it can beviewed as
aternative mathematicslearning strategiesthat could be explored for possible adaptation
inany primary classroomteaching. Bideaud, Mdjac and Fischer (1992) citing Saxe (1991),
statethat counting isclearly asocially transmitted activity and that children count invery
different waysin different cultures. Furthermore, Box and Scott (2004) agreethat theidea
of counting on fingerswas extended by some culturesto reach higher numbersthan 10and
thiswasan effectivemethod of counting thet isgtill used worldwidetoday. Wright, Martland,
Strafford and Stanger (2002) note that children use of finger patternsin early number
contextsisextremely widespread through fingersare used in arange of waysand with
varying levelsof sophistication. Gelman (1982) arguesthat counting contributesto later
mathemati cal -cognitive devel opments. Once counting has gained acardinal meaning,
children can useit to explore the numerical effects of conservation, transformationsto
learn addition and subtractionin mathematics (Siegler and Shrager, 1984) also to support
basic operationsin problemssolving (Bideaud, Meljac and Fischer, 1992).

METHOD

Theresearchersadopted analytical survey research designin determining the responses
from Early Childhood teacherson using finger counting strategies. The population of the
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study consisted of al theteachersin Early Childhood Care Education in Owerri municipal
council area of Imo State. The researchers used simple random sampling technique
(bdloting) insdectingonly 150 (one hundred andfifty) teachersfrom atotal population of
450 (four hundred andfifty) early childhood teachersin theareacouncil. Theseincluded
75 (seven-five) teachersfrom early childhood carerural schoolsand 75 (seven -five)
teachersfrom early childhood care urban schools. Theinstrument for datacollectionwas
aresearchers structured questionnaire entitled: Effective Strategiesfor Early Childhood
Teachersin Counting of Numbers(ESETCN). Theinstrument wasafour point likert type
guestionnaire, and served asachecklist to determine the approaches used by teachers.
Thevdidity of theingtrument wasensured by threeexpertsin Measurement and Eva uation
for content and facevalidity.

Theitemswere subjected to further scrutiny for internal consistency using the
Cronbach a phamethod to obtain anindex of 0.83. Theteachers responseswereused to
determinetheapproachesand proportion of teachersthat usefinger counting. Theanaysis
was done based on amean response of 2.5 on afour point likert scale, whereby mean
responses above 2.5 were accepted and mean responses below 2.5 wereregjected. The
null hypothes swastested using chi-square Sati sticsto ascertain any significant difference
inthe use of finger counting by urban and rura teachersat an error level of 0.05.

RESULTSAND DISCUSSION

Tablel indicatesthat the mean response of teacherswho use beads/Abacusand models/
objectsin teaching counting are 3.43 and 3.70 respectively. Theresponse showsahigh
positive skew above the mean response of 2.50.The teachers’ response to the use of
broom stick and whol efingersrespectively indicates an acceptable value of 2.57 each,
indicating adight positive skew above the mean response of 2.50. However, the use of
finger linesindicated amean response of 1.94 by the teacherswhichisfar below the
acceptable mean of 2.50. Thetable 1 further showsthat 80 teachers agreed to the use of
wholefingersin teaching, representing aproportion of 0.53while 70 teachersdisagreed to
the use of wholefingers, representing aproportion of 0.46. Further, for the use of finger
lines, only 22 teachersagreed the usein teaching, representing aproportion of 1.46 while
128 teachersdid not usefinger linesrepresenting aproportion of 0.85.

The calculated Chi squarevalueis 38.84 whilethetable value at one degree of
freedom at 0.05is3.841.Sincethe calculated valueis greater than the tablevalue, we
reject thenull hypothes sthat the use of finger counting techniquesin teaching numbersby
kindergarten teachersisnot sgnificantly dependent on school location. Theresultindicates
that most teachers use beads and Abacus, wholefingersand finger lines, broom sticks,
model sand objectsinteaching counting. Theanaysisrevea sthat ahigher population of
theteachersuses beads or abacus, and model smore than the use of fingersin counting. It
isobserved that though ahigher proportion used wholefingers, many do not usethefinger
linesin teaching counting. Box and Scott (2004) insist that finger counting isembeddedin
the culture and shoul d be considered whileinfusing mathematics skillsto young minds, the
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researchersare of theview that teachersnon-use of fingersand finger linesmay beasa
result of amind set that use of fingersare outdated and old fashioned. Wright Martland,
Stafford and Stanger (2002) assert the use of fingersisvery reasonableto ensure that
childrenlearnusing aculturdly relevant and easily manipulaive gpproach. Thisthey suggest
would aid thechildreninlearning process, thisview issupported by theresearchers. The
findings also show that the use of finger counting in teaching by the sampled teachers
dependent on school [ocation. Thesignificance dependence may not be unconnected with
Saxe (1991) observationthat children brought up intherura environmentsarelikely to
make use of familiar objectslikefingers, broom sticks, or orange seedsfor their own
survival inlearning counting whilechildrenin urban environment would usetoys, pictures
and modern objectsto blend thetraditional method. Thisexplainswhy teachersintherural
areas still prefer the use of fingersand broom sticks. This, according to the research,
providesculturally responsive teaching whereby theteachersused what the childrenare
aready familiar with; thiswill engagethe children meaningfully and sustaintheir interest.

Table 1: Teachers approachesto teaching counting of numbers
Approaches SA(4) A(3) D(2) SD(1) Total Mean Response Decision

Use of beads/Abacus 100 25 15 10 515 3.43 Accepted
Use of broom sticks 45 35 30 40 385 2.57 Accepted
Use of whole fingers 45 35 30 40 385 2.54 Accepted
Use of finger lines 10 12 87 41 291 1.94 Rejected
Use of models/objects 120 20 5 5 555 3.70 Accepted

Source: Andytical Survey, 2013

Table 2: Chi-squaretable

o) E O-E (O —E)? (O—E)/E
22 M -19 361 8.80
53 34 19 361 10.62
60 41 19 361 8.80
15 34 -19 361 10.62
0 38.84

Source: Andytical Survey, 2013

CONCLUSIONAND RECOMMENDATIONS
Culturally, relevant teaching isvery important especialy at thistimewhen theyoung ones
seemto havelost trend with cultural valuesand ethicsfollowing theimportation of foreign
vauesand habits. Thisforeign habit whichiseasily imbibed by youngstershas hampered
effectivelearning of variousconceptsin schools. Theuseof fingersand finger linesaswell
asother strategiesin teaching mathematicsespecially at the early childhood education
servesasabasisfor culturally responsiveteaching. Thismethod though have beenin
practicefor many yearsirrespectiveof cultural orientation seem to have been abandoned
by today teachersand should berevisited and effectively utilized inteaching young children
o asto sustaintheir interest especialy in mathematics. Thisstudy wastherefore designed
to elicit responsesfrom early childhood teachersontheir use counting strategiesin early
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childhood education asabasisfor culturally responsiveteaching and to ascertain theextent
finger counting techniqueisadopted in teaching children in the kindergarten class. One
hundred andfifty Early Childhood Teachers participated in thestudy. Thenull hypothesis
wastested using chi-square statisticsto ascertain any significant differencein the use of
finger counting by urban and rural teachersat an error level of 0.05. Theanalysisreveds
that ahigher population of the teachers usesbeads or abacus, and modelsmore than the
useof fingersin counting. It isobserved that though ahigher proportion used wholefingers,
many do not usethefinger linesin teaching counting. Based onthefindingsthefollowing
recommendationsare made:

1) Teachersand parentsare advised to usefinger counting method for children soas
toresffirm culturally based mathematicslearning.

2 Teachers of young children are advised to use other manipulative (like beads,
Abacus, bottle tops, pebbles, dried seed orange) when teaching counting of
numbers.

3) Theteaching of mathematics especially at the early child care education stage
should be presented in such away to reflect the peopl€' s culture and val ues.
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