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ABSTRACT

The problem of this satudy was to investigate

Teacher Training College students' ability at colour

perception with particular emphasis on the uspects of
colour matching, colour naming, and colour preference,
The study was thus initiated to find out:

1. What is thce ability of Hausa T.7,C, students

to

match identical colours?

2. Must onc be able to correctly match colours
before correctly naming them?
3. What ig the ability of Hausa T.T.C. students

to

name colours in both Hausa and FEnglish?

(a) What arc the Hausa names for the sixteen

colours used in this study?

(b) Are there a number of colours for which

the Hausa language makes no different-
iation?

(c) Does the ability to name colours increcasec

L, Is
to
to

5. Is
in

6. Is
in

with maturation?

there a relationship between the ability
mateh like colour targets and the ability
name the colours?
there & relaticonship between colonr naming
Hausa and colour naming in English?

there a relationship between colour naming
Hausa and English and the order of colour

prefercnce?

7. What general recommendations can be made from
the findings above for Art Education in the
schools in Hausa area?

(x)



(b) research literat:re which was of significance to
this particdar study (c) the ability to perceive
colour amongst T.T.C. stiudents of Hausa origin,
Procedure

This study was carried out during the first moath
of the 1976/77 acadenic session in four Teacher Training
Colleges within Kadina State, Nigeria. The 14k subjects
were all of Hausa origin and regarded as normal in col-
our vision (tested on the Ishihara Coloir Plates - 38
plate ed. Ishihara: 1973). The sibjects consisted of a
randon selection of Hausa students from Form I, Forn
111, and Form V of the four institutions mentioned
above.

The instruments of rescarch which werc used {or
this study included four tests designed by the research-
er: Colour Matching Test, Colouar Naming Test - English,
Colour Naming Test - Hausa, and Colouar Prefererce Test,
Except for the control of presentation order between
the two colour namning tests, all test instruments were
adninistered in random order to the sabjects on an ind-
ividual basis, undcr normal day-light conditions. The
analysis of the responses on these tests suapplemented
the data for this study,
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CHAPTER I
INTRODUCTION
ves 0 he S5t

There were primarily two objectives for the present
study. They are as follows:

1. To investigate, anong students of Hausa origin
attending Teacher Training Colleges of Kaduma State,
Nigeria, the ability to perceive colour with specific
emphasis on those aspects of colour matching, colour
naning, and colour preference,

2. To discover implicationa arising out of these
{indings for the improvement of teaching for perception
within the Teacher Treining Colleges of Kaduna State,
Nigeria.

the Froblem

Colour has been vsed for decorative purposes
throughout African /Lrt since prehistoric times, During
this early period of man's development, the number of
colours that were eacountered (and even nore so those
with which he expressed himself through cave paintings,
astone sculpture, and terra-cotta) were far fewer than
those confronting and available to present day Nigerians,
Today, with the asgistance of scicnce and technology,
man is bombarded with and forced to choose between liter-
ally hundreds of different colours never encountered by

&



man in his early history.

There are, according to Judd and Kelly (1939), some
ten million distinguishable colour differences, with
hmdreds of new colour terms being created esch year,
The majority of these colours can be described in words
to distinguish one from another, As the number of
colours experienced and aveilable to today's artist
increases, so does the need to be able to differentiate
and label them appropriately, Nigeria is adopting and
adapting western systemns of education in an effort to
cope with its present day developucntal needs and dcs-
ires. It scems that Art educators have yet to resolve
the problem of not only primary pupils bat also post-
primary students completing their years of education
without lnowing their colours. The necessity of research
in this area is apparent from the fact that this ability
is such an elementary building block for all future Art
instraction and might not have been developed to its
potentiality by the end of the post-primary+period of
the students! educational developunent. It is anderstand-
able that the problem is most critical for those students
whose carcer choice is that of professieonal artist, ind-
ustrial artist, or Art edacator as their 'world' is
perhaps the most visual of any, However, the ability to
perceive and label colours is of importance also to the
chemist, the biologist, the physicist, and the home
economist, to nane only a few.

The incentive for studying this problem was first
cncountered by the researcher when teaching in a Teacher
Training College in Otukpo, Benne State. It is for this
reason that the study will concern itself with Teacher
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Training Colleges. 1t was decided to test Hausa stadents
since they could be considered a major groyp among
Kaduna State, Teacher Training College students as well
as the language of Heusa being the lingua franc8 of the
northern states of Nigeria,

is o he Problen

h..

This study will undertake to investigate the
ability of Hausa students in the following areas of
colour perception: colour matching, coclour naming in
both the English and Heusa languages, and colour pref-
erence,

Specifically this study will answer the following
questions:

1. Whet is the ability of Hausa Teacher Training

College students to match identical colouxrs?

2, Must ene he able to correctly match colours
before correctly naming them?

3. What is the ability of Heusa Teacher Training
College students to name colours in both Hausa
and English?

(a) Does the ability to name colours increcase
with naturation?

(b) What are the dausa names for the sixteen
hies used in this study?

(e) /ire there a number of colours for which the
Hause language makes no differentiation?

4, OFf the sixteen colours investigated in this
study, what is the order of preference anong
Haigsa T.T.C., students?
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5. Is there a correlation between colour naming in
Haasa end colour neming in English?

6. Is there a correlation between colour matching
and colour naming in Hausa and English?

7. Is there a correlation between colour naming in
Hausa and English and the order of colour pref=-
erence?

The ope ir n of 1o

As the complications of research on an interstate
or international level are obvious, this investigation
is confined to Kaduna State, Nigeria.

The Teacher Training Colleges of Kaduna State are
established on a five-year course, Four of the fifteen
colleges are Universal Primary Education Teacher
Training Colleges which were established by the Federal
Government in 1974/75. As these four institutions have
not been in existence for five years, they are not in-
cluded in this study. From the remaining eleven Teacher
Training Colleges in Kaduna 5tate, four (36,36%) were
regarded as a sufficient sizc sample tc be representat-
ive and to establish the necessary external validity of
this study.

The four institutions chosen to participate in this
study were not selected at random from the eleven
Teacher Training Colicges offering all five years of
study. .s Kaduna Stete Ministry of Edication is present-
ly operating under the policy of placing students in
Teacher Training Colleges which are in areas of the
state other than their bome district, it was nccessary
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to locate those institutions which had large numbers of
Hausa students enrolled., It was found that the institut-
ions with large numbers of Haisa students are in the
middle and southern part of the state, Because of this
finding, the four following institutions were selected
to participate in this study: (1) Basawa Teachers
College, Zaria. (2) Kaduna Teachers College, Kaduna, (3)
Women's Teachers College, Kaduna, and (4) Women's
Teachers College, Zaria,

is has been foreshadowed earlier, the study will be
confined to Hausa students only and is further confined
to a random sampling of twelve Hausa students from each
of the respective forms: Form I, Form III, and Form V in
each of the four Teacher Training Colleges, This limit-
ation was necessary because some institotions transferr-
ed their Form II students to the newly established Uni-
versal Primary Education Tecacher Training Colleges to
allow for a sharp increase in intake into Form I.
Students in Pivitol I and Pivitol II, a two-year teacher
training programme cxisting within the Grade II Teacher
Training Colleges, were not included in this study as
they were admitted into the instit ibion upon completion
of Secondary School and therefore do not share a common
educational background with those of the five-year pro=-
gramne,

This is then primarily a descriptive survey res-
earch confined to the investigation of Hausa 7.T.C.
students abilities to mateh colours, to name colours in
both Hausa and English, and to express an order of pre=-
ference from amony; the sixteen colours utilized in this
study.
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The Hausa people are a negroid people who have a
sense of ethnic unity based on common language, simil-
arity of customs, and a tradition of common origin
through Bayajidda and his seven sons: Biram, Daura,
Katsina, Zaria, Kano, Rano, and Gobir (ljayi: 1970:91).
Today they dwell throughout several states in northern
Nigeria and numerous countries in West Africa,

The education of the youth within Hausaland is not
a new twentieth century development. Throughout their
history, and especially since the Jihad of Uthman dan
FPodio (Hodgkin: 1960), the Hausa people, like every
social group, have provided a system whereby children
have been trained for their adult roles. Within Hausa-
land, successive generations of boys and girls have
been taught in their homes, in the fields and markets,
through age-groups and initiation rites, and through
some 25,000 Koranic schools (Iugard:1919:60), The
lessons have contained the knowledge which their eldexrs
wished to pass on in order that a certain continuity
misht be maintained in the communit -'s life.

There were schools in keeping with the Western
concept in which the Hausa language was the medium of
instruction, as early as 1865 - in Lokoja (Harford:
1897:27), 1904 in Bida (C.M.S.:190%), 1905 in Sokoto
(C.M,S.:1907), and 1907 in Zaria (C.M.S.:1909). The
training of Hausa peoples in western orientated schools
for the sole purpose of beccming primary school teachers
was perhaps first undertaken at Nasarawa, just outside
of Kano, in 1909 (Granam:1966:79). Art edacation in its



western form was introduced to the Hausa people by Mr,
Hanns Vischer as a preliminary preparation to opening
the first primary school in Hausaland scheduled for
Octoler, 1910 (Ogunsola:1975:232).

Jdmittedly, Vischer's introduction was linited in
scope, With the founding of Katsina Training College in
1922 for the purpose of producing high quality teachers
to staff the provincial schools of the North (Jones:1963:
30-33), the scope of art education (or drawing as it was
called) was expanded. Even with such expansion, the
subject remained an optional one which was often regard-
ed as of little value compared to the 'academic'! subjects
and as sinply the 'letest fad' of the Educeational Depart-
nent (Solaru:1964:77). In addition to these views, there
were those who questioned the relevancy of the syllabus
to its environment,

"In most .ifrican countries, the curriecvlum still has
little relevance to .frica's needs. The method of
tcaching is still rigid menorization; the purpose of
schooling is to pass an examination that gets you
into the elite, not to learn a subject which has
little apparent relevance te your lifec,"

(Hepszood :1965:162 )

Withia the last ten years Nigeria has taken defin-
ite steps to direct its educational future and the
content of its cuarriculum, By 1972, Kaduna State had
eleven established Teacher Training Colleges with app-
roximately 3,500 students enrolled (Ministry of Educction
North Central State:1972:23), (11 of these institutions
had a common Jurt syllabus written by the Institute of
Education, Ahmadu Bello University, Zaria, Nigeria., As a
res2lt of the National Curriculun Workshop of 1972 (which
recowniended a comnmon syllabus at T.7.C. level throughout
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Nigeria), this existing syllabus was rewritten with
minor modification by the Institute of Education,
A.B.U., for the Federal Ministry of Education in 1974
(Grade II Teachers Training Syliabus, Arts and Crafts).
It was rewritten in 1977, with (once again) minor mod-
ifications, Today art education within the T.7T.C.
consists of a five year progremme which is compulsory
in the three lower forms but still optional at the
Grade II Certificate level.

The Grade II Teacher Training College represents
the lowest level of teacher training in gLeduna State.
They are both federally a2nd state funded, depending on
which level of government was responsible for their
establishment or take over. They contain both a five-
year programme for the primary leaver and a two-year
pivotal programme for the secondary school leaver,

Significance of the S

Within the Federal Grade II Teacher Training Syll-
abus ‘Ministry of Educetion, Lagos:1977), it would
appear that colour was limited to the media of paint,
dye, and crayons. Colour is ai aspect of the art syll-
abus which lends itself to formal teaching (lecturing)
methods often stifling the excitement of the wonder
filled world of colour with confusing and possibly
boring facts. law (1967:86) points out that although
such a method of instruction dulls the childs enthus-
iasm, "school art classes regularly pump a jumble of
such complex colour ideas (i.e. colour theory) into
children and expect them to accept tlem on faith."



There is much more to colour than the thcory of colour
mixing.

In her discussion of colour, Bucher (1953:86)
points out that we all rcact to colour instinctively, on
a purely emotional basis, However, colour embraces nore
than emotional reactions., There is a need to develop
within the student the power to select and enjoy colours
with more sensitivity, uderstanding, and positive fecl-
ing. This there is a need to teach for colour percept-
ion,

Colour perception is a significant aspect of perc-
eption, which is one of the foundation blocks on which
Fine /Art and specifically the visual arts is based.
Thercfore, it is fitting that the research into colour
perception be carried out., .is there has been very little
research into the aspects of colour perception (colour
matching, colour naming, and colour prefercnce amongst
7.7.C. students of Hausa origin),it is desirable to
establish a realistic evaluation of the situation.
Investigating the aforementioncd issue is then of educ-
ational significance,

It is hoped that the findings of this study will
provide Art educators, curriculum planners and other
intcrested persons of Kaduna State and elsewhere in the
country as a2 whole useful information on colour percep=-
tion of this target population, Briefly stated, it is
hoped that:

1« The findings would provide an empirical basis
for irt educators in Kaduna State (and possibly
elsewhere) to re-evaluate the art syllabus with
the gin to tecach colour perception in its many
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faceted aspects.

The findings of that portion concerned with
colour vision amongst Hausa T7,.T.C, students
will provide new and refined information in
the area.

The results of the study concerned with colour
naning, colour matching, and colour preference
anongst Hausa T.T.C. students will provide the
first evaluation and information in these asp-
cets of colour perception anong these people
(as the researcher is unaware of any prewvious
studies).

The Teacher Training College /irt syllabi will
be evaluated from timec to time to provide a
continuous development, growth, and progress
not only of colour perception but also of Art
education in general throughout colleges in
Hausaland,

Having taught in a T.T.C. where he firset en-
countered the problcm, the researehcr has
chosen as his occupation the instruction of
future Art teachers and will utilize the res-
ults in his training of future T.T.C. Art
teachers.,

D FINITION OF TERMS

To facilitate the recding of this work with mean-
ing and understanding, it has been regarded necessary to
definc the following terms:

Grade I

Teacher Training Colleges: institutions within
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Kaduna State, Nigeria which provide a five-year educat-
ion for students who have completed the normel primary
educction as it is constituted at the present (1977).
The purpose of a Teacher Training College is to continue
the general education of the student, as well as to in=-
struct him in primary educational teaching wmethods in
order to prepare him for productive teaching in a
primary school, The age limit for admissions into
Teacher Training Colleges is not fixed. Except for those
cstablished by the federel government, funding is
through the state government as there are no school
fces,

COLOUR: n phenomenon of light or visual perception that
enables onc to differentiate otherwise identical objects
or light sources. Colour is differentiated in terms of
hue, lightness, and saturation for objects and hue,
brightness, and saturation for light sources (Webster's
Seventh New Collegiate Dictionary:1965:1563).

COLOUR MITCHING: the ability to identify colours in a
series of cxcercises; the pairing of a target cclour
card with its identical colour stimdus from a field of
colour stimuli. If such behaviour is cerried out corr-
ectly the subject scores one point. Thus the ability to
mateh eolours with 100% accuracy is denoted by the score
of 16 obtaincd on this colour matching .rercise,

COLQUR NAMII'G: the ability to label colours in a series
of «Xercises; the pairing of a target colour cerd with
the appropriate colour label stimudi from a field of
colour label stimuli, If this behaviour is carried out
correctly, the subject scores one point. Thus the abile-
ity to name colours with 100% accuracy in cither Hausa
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or English is denoted by a scorc of 16 obtaiued on
either Haupe or Inglish colour naming exercises.

COIOUR IUEPERENCE: +the expressed priority for a speci-
fiec colour in a series of exercises; the choosiug of
ouc¢ colour stimulus from a fi¢ld of colour stimuli.
After cach behsvioral response, the colour chosen 1s
elloceted one point, These peiuts are then tallled so
that 211 the colours can be ranked from high priority to
low priority. Thus colour preference ig denoted by the
ronked priority for colours chosen in this serics of

63 excrcises comprising the colour preferciice tust.
HAUS.: thoee people to whom Hausa is the mether tougue
and whose heritage cen be tracced back three successive
generaticng tec a locality lyiug within the original
seven llaupa States regardless of religion.

HAUSALAND: those landsg lying within the borders of the
origiual scven Hausa states (Hausa Bakwal) prescntly
existing within northern nigeria and southern niger,
STATISTICAL PACKAGE FOR THE SOCIAL SCIinCES (SPSS): "an
integrated system of computer progremmes designed for
the analysis of social scicnce data. The system provides
a uniflied and comprehensive package thet cuables the
user tc perform many different types of data analysis in
a simple and couvenient mamner. SPSS ellows a great
deal of flexibility in the fermat of data. It provides
the user with a comprehengive set of proecedures for data
tronsformetion and file menipulation, and it offers the

researcher a large number of statistical rcutines com=-
monly uged in the soecial geicnces. ITu addition to the
usual deseriptive stetistics, simple frequency distri-
butions, and cross-tabulations, SPSS containg procedures
for pimple correlaticn (for both ordinal and interval
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data), partial correlation, means and variances for
stratified subpopulations, one-way and n-way analysis
of vari .ace (including multiple classification analysis
tables), multiple regression, discriminatf.analysis,
scatter diagrams, factor analysis, canonical correlat-
ions and Guttman Scaling." (Nic, et.al:1970:p.1)

Basic ..ssumptions

The following assumptions may help to give meaning
and direction to this study:

Te

i,

Because of the inmportance of perception and
particularly colour pcrception to the Art, it
is necessary that every T.T.C. be effective in
its teaching for perception so as to ensure
that a balanced, meaningful, and extensive art
experience is encountered,

Because of the rapid increase in available
colour pigments and their basic use in art,
adequate and relevant colour education should
be provided so that all students receive the
necessary preparation for teaching colour
following completion of their course.

Students enrolled in Teacher Training Colleges
possess the knowledge of the domicile of their
nother, father, and grandparents on both sides
of the family and whether they are of Hausa
speaking origin,

The raw scores on the Colour Matching Test,
Colour Noming Test - Hausa, and Colour Naming
Test - IEnglish are rcpresentative of the



The
for this
y

3

14

students' ability in these various areas of
colour perception,

The raw scores on the Colour Preference Test
are representative of the students' likes and
dislikes for the sixteen colours utilized
throughout this study.

The sixteen colours used in the study (spectrum
yellow, spectrum yellow=orange, spectrun orange,
apectrun red-orange, spectrum red, spectrum
red-violet, spectrum violet, spectrum bluc-
violet, spectrum blue, spectrum blue-green,
spectrum green, spectrum yellow-green, spectrun
gray, spectrum brown, spectrum black, and
spectrum white) which were produced by Rich /Art
Production Limited, New York, are pure hues and
accurately labeled,

Hypotheses

following nmull hypotheses have been developed
study:

There is no difference between the mean scores
of Hausa Teacher Training College students in
FPorm I, Form III, and Form V on the Colour
Matching Test.

There is no difference between the meon scores
of Hausa Teacher Training College students in
Form I, Form III, and Form V on the Housa
Colour Naming test.

There is no difference between the mean scores
of House Teacher Training College students in
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Form I, Forn III, and Form V on the English
Colour Naming Test.

Therc is no significant correlation between the
Colour Matching Test and that of the Hausa
Colour Naming Test oy English Colour Naming
Test,

There is no significant correlation between the
Hausa Colour Naming Test and the English Colour
Naming Test.

There is no significant correlation between the
ranked order of prefercnce on the Colour Pref-
erence Test and the ranked order of colours
most often correctly labled in the Hausa Colour
Naming Test.

There is no significant correlation betwcen the
ranked order of preference on the Colour Pref-
erence Test and the ranked order of colours
nost often correctly labeled in the English
Colour Nanming Test.

Research Tcchnigues and Methodology

Selecetion of the Sample

To select subjcets for the present study, it was
necessary to carry out two prelininary stages of screen=-
ing, The first was that of testing for Hausa origin.
This was achieved by requesting all students from Form
I, Forn I1I, and Form V for whom Hausa wos their mother
tongue to complete 2 brief form (sece appendix). From the
information given, the¢ domiciles of the students'! par-
¢nts and grandperents were located on 2 map, If the
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domiciles fell within the borders of the original seven
Hausa states, the student was regarded as eligible for
the second stage of screcning.

The second stage consisted of testing these students
of Hausa origin to ascertain whether they were experien-
cing difficulties in colour vision which would affect
their performance in later test instroments. This was
achicved by testing ecach gualified subject with the
shortened version of the Ishihara Colour Plates (Ishih-
ar2:1973), This series of 38 plates is designed to pro-
vide a test which gives a quick and accurate assessment
of colour vision deficiency of congenital origin, in
assessment of the readings of plates 1 to 21 determines
the normality or defectiveness of colour vision., Only
these plates were used. This delimitation of the colour
plates is recognized as the shortened version. ITf a
subject responds normally to 17 of the 21 plates, the
colour vision is regarded as normal, If only 13 or less
than 13 plates are read normally, the colonr vision is
regarded as deficient.

In reality (perhaps due to the fact that this test
was not administered during class time), many students
were absent and were therefore not allowed to particip-
ate in any farther testing procedures. From the four
institutions, a total of 460 students were tested. Each
student was individually tested by the researcher and
elininated from any further testing if found to be ex-
periencing any one of the three abnormelities of colour
vision - monochromatisn, dichromatism, and tritanape.
Other reasons to be judged an unsatisfactory subject
were a need for eye glasses, gencral negative attitude



17

ABLE I
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Incidence of Defective Colour Vision
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or an expressed desire to withdraw after having mder-
gone this exercise (sce Teble 1). ..s thc nunber of
students who voluntarily agreed to continue in the later
testing was 408, regarded as a sufficiently large pop-
uletion from which to rondomly select the sampley no
atteupt was made to force unwilling students to partic-
ipate,

The incidences of defective colour vision amongst
the nele students tested by the Ishihara Colour Plates
wos 07.2% which is slightly more then the 64 reported by
Dr. R. Foreshaw (1967:4) in a study with 102 nale stud-
ents of the Institute of Education, .humadu Bello Univ-
ersity, Zaria, Nigeria, ising the Ciba-Geigy Plates. The
finding of 07.2% is, however, less than the 8% reported
in an eerlicr study which Foreshaw carried out on NCAST
students in 1956-59 ising the Ishihara Colour Plates and
a sinilar Colour Chart Test (1967:4),

.uongst the fenmale students, defective colour
vision was virtially non existent, as only 00,8% of the
females tested had detectable difficulties., This finding
is in ngreencnt with M, D, Vernon (1965:76) who reported
that aumongst English subjects, "colour defects arc rare
in wonen", /lthouch no attenpt was made to analyse any
of the students in regnrds to the three types of abnor-
malities expericnced, it is inportant to realize that
probably only a few cases (if any) could actually be
said to be colour blind (Grunberg:1973:135).

Thus, students who successfully filfilled the nce-
essary criteria were groupcd by institution and form,
The eriterin required that the students were: 1, desc-
endente of people for whon Hausa was the mother tongue
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and whose domicile on both sides of the family fell
within the border of the original seven Hausa states and
2. capable of demonstrating thot they have no cglour
vigion difficulties as tested by the Ishihara Colour
Plates. Twelve students were chosen at random from eoch
of the forms (Form I, Form III, and Form V) for each of
the four Teacher Troining Colleges participating in this
stady. This resulted in four sub-sauples made up of 36
students cach or a total sample of 144 Hausa T,T.C.
students with normnl colour vision.
¥ f Sibjec

.8 can be noted from the table below, the age of
the subjects making ip the sample of this study varied

Table II

Form I Form 111 Form V
Mean 13.81 years 15.60 years 17.63 yrs.
Standard Deviation 2.35 1.90 2,51
Maxirmun 22,00 19,00 29,00
Minirun 10.00 10,00 13.00

considerably more than expected, This situation is the
result of a mumber of factors. Perhaps the three nost
prominent conjectures concerning encountering students
in Teacher Training Colleges who are twenty years old
or older are as follows:

1. Upon completion of primary school, the student
moy have entered intc a business rather than
into the teaching profession with its seeming=-
ly low salary. Howcvery, now that there has
been a sharp incresse in teachers' salaries he
hns becone interested in a 'mo sweat'! career.

2. The stadent nay have gone imediately into
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teaching as a C-teacher following the complet-
ion of primary school, even without formal
training in tecching methods, /fter teaching for
2 number of years, he is now interested in re-
turning for further education and the Grade 11
Teacher's Certificate.

3. Thc student may have completed or undergone
sone form of tcacher training after leaving
prinary school, but; at a lower level thcn
Grade II. /.fter teaching for some time, he is
now interested in returning tc roise his teach-
ing qualifications as well as his salary scale,

Procedures in Collecting the Data

/s this study is essentially a desceriptive one, the
naterials for it are primarily from two sources: test
instruments and related literaturc.

Primary Source (Test Instrunents):

In dealing with pecrception of colour as an aspect
of the Art cirriculum in Teacher Treining Colleges withe
in Housalond, the investigator is particularly concermed
with on evaluntion of Housa T.T7.C. students' abilities
to mateh colours, to lnobel colours in both lausa and
Inglish, and to identify ordexr of colour preference. To
echicve this, four test instruments which are discussed
in detail in the following pnges were desizned to
colleet infornation on the voarious aspecgts of colour
perception just mentioncd. These four test instroments
con be divided into three groups: 1. moatching of ident-
ical colours, 2, naming of coloars, and 3. preference
for colour. Group I will consist of a colour matching
instrument, while Group II will consist of two
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instruments: colour naming in Heusa and colour naming in
English, Group III will consist of a colour preference
instrunent. The order of prcsentation of these three
croups of test instrunents will be rendondized, but all
subjects will be required to take part in all four test
instrunents,

Group I - Colour Matching Test (C.M.T.)

The Colour Matching Test will be designed specific-
ally to bc non-verbal in nature so as to minimize the
learning of verbal colour labels which will be tested by
instrunents in Group II, Coloured chips will be prepared
for the following colour hues: spectrum red, spectrum
rcd-orange, spectrum orcnge, spcctrum yellow-orange,
spectru yellow, gpectrwn yellow-green, spectrwa blue=-
green, speetrum blue, spectrum bluc-violet, spectrua
violet, spectrun red-violet, spectrun gray, spectrum
white, spectrum black, spectrum brown, and spectrum
green, These coloured chips were then mounted on heavy
white paper so as to minimize finger smudges while
hondling. These coloured chips served both as the stim-
mlus materinl (target card) and the response materials
in this test instrument.

The test instrumnent consisted of sixteen items, In
eoch iten of the test, the subject will be confronted in
randomized fashion with o torget card and asked to seclect
the colour chip which will be identical to the torget
card from o field of four colour chip responses. This
procedurc will be repeated till all items are completed.
The field of colour responses for each item consists of
ong colour chip which will be identical to the torget
card, one which will be the complementary colour of the
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target card, one which will be analogous to the target
card, and one selected at random fron the remaining
thirteen colour chips. Order of presentation will be
rondonized from left to right for these four colour
chips making up the response nmaterial (or field of col=-
our responsecs),

This test instrunent will be adninistered individ-
vally to each subject under norunl daylight conditions.
Both the target card and the response materials will
elways be disployed on white board situated approxinately
eighteen inches from the subjects eyes. L1l testing using
this instrument will be corried out during the first
week of school for Form I subjects. Subjects in Form IIIX
and Porm V will be tested within the first month of the
acadenic scssion.

The scoring of the instrument will be very basic.
If the subject correctly matches the terget card with
the response card of the identical colour, the result
will be a score of one. If any of the threce possible
choices other than the identical colour is chosen as a
nateh, the response will be considered incorrect and
scored nil. Thus a subject whoe sucessfully matches each
target cerd with its correct identical response card
will receive a total score of sixteen.

~Group II - Colour Namaing Test - Hausa (C.N,T.H.,) and
Colour Naming Test - English (C.N,T.E.)

In desizning and constructing the Colour Naming
Test - Hausa, it was nccessary to carry out o pre-test
for the Hausa colour terms for the sixteen hues uscd in
this study. These terns nceded to be readily understood
by the majority of the Hansa peoples., This selection of
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colour terms wos done by intervicwing 50 adults who were
of Hausa origin (Table III), During the interviews
(wvhich were condueted under normal daylight conditions),
the researcher presented the interviewee with target
cerds, one at a time in o randomized foshion, These
terget cards were identical to those prepored for the
Colour Matching Test instrunent. ..z each target card was
presented to the interviewee, he was asked, "In Housa,
what do you call this colour?" In cases where the inter-
vicwee's response was the sone Hausa colour term for two
distinct colour hues, such as "ja" in responsc to the
red-ocrange, red, or red-violct, the target cards of the
two colour hues were presented sinultancously and the
guestions asked o second tine, /11 responses were then
tallied for frequency, to establish a Hausa colour tern

or phrase which wos most often used for identifying the
specific colour hue (see Table III). This resulted in
onc¢ Housa term for each of the sixteen hues which were
nsed in this test instrunent. The Hausa terms were -.sed
with a high degree of certainty that it would be under-
stood by the majority of the Hausa subjects.

The sixteen Hausa colour nemes resulting from the
interviews discussed above and the sixteen English col-
our naics will then be printed onto heavy white paper
which was identical to that .sed for the teorget cards.
These colour nane chips will moke up the response mater-
ials for the Colour Faning Test - Housa ond the Colour
Nening Test - English respectively, Colour chips ident-
icel to those used in he Colour Matching Test will
serve a8 torget cards in both instrumcnts.

The Colour Naming Test - Haousa and Colour Naming
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Test - English will be designed in a sindlar formnat to
that of the Colour Motching Test so as to minimize con-
fusion anongst the subjects in regards to what will be
expected of them as well as to establish a consistent
neans of testing.

The instructions for the Colour Naning Test - Hausa
will be 'back translated! from English into Ilausa. To
check for discrepancy in the translation, the instruct-
ions will originally be translated fron English into
Hausa by o person of Hausa origin. Secondly, they will
be translated fron Hausa back into English by yct
another person to whom Hausa is the first language. What
discrepancices do exist will then be thrashed out through
a joint session of the researcher, the English - Hauso
translater, and the Hausa - English tronslater. The
jointly - agreed - upon Hausa instructions, and the
English instructions will be read aloud by a Form V
student from the institution in which the testing is to
be done ot the appropriate time for the respective test
instruncnts. Deliberate effort will be made to use the
Head Prefect whenever possible, since, as a result of
the nunerous ocecasions he would have spoken to the
student body as a whole, his ‘proiiunciation is more
likely to be fanilior to the students, These preceutions
will be deened nceessary so 28 to aveid the testing of
the subject!s reading 2bility as nony of then appear
to expericnce difficulties in conprchending the English
language.

In both the Colowr Naning Test - Housw and the
Colour Noaming Test - English the subject will be present-
ed with sixteen terget cards, one at o tine, Bach of the



TABLE III

Hausae Colour Terms

 Colour in | Hausa Colour No, # | Housa Colour o % |
iEnglish Label - First ; Label-Second | :
i | Response Reeponse 5
j e »
| | ja 36! 72 | ja war ‘34| 68
Red ja wur 71 1 | e 6; 12
mai jinin kanel 4 | 08 imai jinin kane! 3| 06
others 3| 06 | ja zur 3 06
others k1 08
50 {100 501100
| ja 8176 |ja 311 62
Red = mai ruwan goro 7 | 1% {mei ruwan gorol|15| 30
Orange i jJa ja 3106 |ja ja 31 06
| others 21 Ok | others 11 02
50 100 501100
i ja P6 | 52 | ja ja 27| 54
Orange | ja ja 16 | 32 |mai ruwan goro{17| 3k
mai rawan gorol 5| 10 | ja 4| 08
others 3| 06 | others 2| o4
H0 (100 501100
rawaya P5 ¢ 50 |mai ruwan
Yellow=- | mai ruwan gwaiduwa 12 58
Orange gwaidwa 2 26 mai ruwan kwai|1?
nal ruwen kwait 1| “ ruwan dorawa |14 28
| rawan dorawa {10 | 20 | rawaya 4| 08
| others 2 iDh others 3} 06
0 100 501100
! rawaya 27 1 54 | rawaya 33 66
Yellow ' ruwan dorawa (3 26 |ruwan dorawa 71 14
mal rawan kwail 9 | 18 {mai ruwan kwai| %| 08
i others t 1102 {others 6| 12
— - 'I
Eb 100 501100
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TABLE 111 - continued

 Colour in Hausa Colour No. @# .Hauaa Colour 'No. %
| English l‘Label - Firstl Label -Second ! i
: ;Ch01ce Choice
(kore 37 { 74 | kore shar 31| 62
Yellow- kore shar 12 | 24 | kore 141 28
Green | others 11 02 } others 51 10
50 {100 50 {100
Green | Xore 47 | 94 | kore L6 | 92
lothers 3| 06 | others L1 08
50 |100 50 {100
‘kore 34 | 68 |mai launin
Blue=- mai launin : kwangwaina (26| 52
Green kwangwaina {1k | 28 | kore 21 2
others 2| Ok | others 3| 06
50 N00O 50 {100
i shuda 27 | 54 | shudi shudi [29] 58
Blue bulu 71 1% | bulu bulu 19| 38
shudi shudi 3| 06 | others 2 04
zargina 21 o4
| others 11 02
50 1100 50 1100
| shuda 281 56 | zargaina 22| 4y
Blue- bulu 101 20 | bulu 181 36
Violet zariaina 10 | 20 | shuda 91 18
. others 21 Ok | others 11 02
50 {100 50 {100
bulu 23} 46 | shunaiya 24 | 48
Violet shunaiya 22 | 4% {bulu 211 k2
others 51 10 | others 51 10
50 {100 50 |100
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TABLE III - continued

Colour in |

Hausa Colour ;No.e 4 ;Hausa Colour :Noa %
{English Iabel - Pirst: |  Label ~Second
; Choice { Choice
! ja 20 | 40 |mai launin
Red- ja war 13} 26 jar garura (22} L4
Violet mai launin jar wur 18] 36
jar garura 13 | 26 |others 10| 20
others L | 08
50 0O 50 {100
Black | baki kirim 36 | 72 lbaki kirim |37 | 7%
| balcd 1% | 28 |vaki 13] 26
i
50 1100 50 {100
Brown ' kasa kasa 46 | 92 | kasa kasa 46| 92
lothera 4 | 08 | others % | 08
50 NoO 50 |100
[Whi te | fari fat 48| 96 |fari fat 481 96
Iothers t 2 | Ok | others 21 Ok
i
{
150 100 50 {100
Grey | toka toka 46 | 92 |toka toka 46| 92
| others , % | 08 | others 4| 08
[roiseies T
@5’0 100 50 {100
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target cards will be uccompanied by four response cards
with colour names printed on each in the appropriate
language. From the four response cards, the subject
will select the card whose colour label (in Hausa or
English depending on the test) most accurately identif-
icd what he would call the colour found on the target
card. The four colour labels for both the Colour Naming
Test - Hausa and the Colour Naming Test - English will
be read aloud from left to right by the Form V assist-
ant with a two second pause¢ between responses., This
will be done to avoid testing the ability to read
rather than to name colours,

The field of colour name yesponscs for each iten
(on either the Housa or English test instraments) cone
gists of onc name chip which was selected most frequen-
tly by the earlicr intervieweces, onc which will be the
nane of the colour thot is complementary to the target
card, one whioh will be the name for an analogous
colour to the target card, and one selected at random
from the remaining thirteen colour name chips. Order of
presentation will be randenized from left to right for
the response cards.

The Colour Neming Test - Hausa and the Colour Name
ing Test - English will be aduninistered individually
under nornal daylight conditions by the researcher with
the aid of a Haus~ Form V asgistant, Iike thc Colour
Matching Test, all target cards and response materials
will always be displayed on e white board approximately
eightcen inches from the subjeets cycs. These test
instruuents wilip%dministered during the same weeks of
the 1976/77 session as thet of the C,M.T.
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Scoring for thesc test instruments will be ident-
iczl to that of the Colour Matching Test. A subject
correctly matching the colour on the target card with
the correet responsc from the four colour nane response
cards will score one, iny response different to this
will be scored nil,

Group 111 ~ Colour Prefecrence Test (C.P.T.)

The Colour Preference Test will be designed speeif-
ically to be non-verbal in nature for the sanc reason
thet the Colour Matching Test was essentinlly non-
verbal. Using colour chips which will be identical to
those used in the Colour Matching Test, Colour Naming
Test - ilausa, and Coloar Naming Test - English an inst-
runent of 68 items will be constructed. Each of the
itema will consist of four colour target squares pres-
ented in random order from left to right. The four
colour target squares will consist of o specified
colour target square (exsmple: blue~-green) and three
other colour terget squeares from the Tifteen remaining
colours of this study. Following this procedurc each
colour will be grouped with every other colour, For
exemple it might appear like this: 1., red, yellow,
black, white, 2, red, green, brown, grey, 3. red, blue=-
green, yellow-orange, oronge, 4, red, red-viclet, blue,
yellow~-grecn, and 5. red, blue-violet, red-orange,
violet.

In an attempt to ereate o test instrument of a
length which will not overwhelu the student, it will be
necessary to rule out (as much as possible) any dupli-
cation which would oce r between test items., This will
residt in o mininmua of sixty-five test items, Since
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analysis will be eased when all colour hues oppear an
egaal nunber of times, it will be necessery to expand
the number of test items tec sixty-eight. This will
allow each colour hue to appear seventeen times
throughout the test instrunent, or to be considered
seventeen times during the testing as a possible pref-
erence over other colour hues,

Tike the other threc test instruments discussed
earlier, this test instrument will be adninistered ind-
ividually by the researcher under normal daylight con-
ditions., /11l visuzl stimuli will always appear 'ijpon a
white board which will be approximately eighteen inches
fron the subjects cyes. it no time during this test
will a colour term in either Hausa or English be ref-
erred to or used by the researcher, /ll testing will be
done within the same time limitations mentioned in the
disciassion of the earlier test instruments.

The scoring of the instrument will be somewhat
more coiplex tham the previously discussed test instr-
auents. /.8 cach item will be presented to the subject,
he will be requested to select the oneé colour which he
likes better than the others. The subject!s responses
to the 68 items will be noted and tallied 2t the end of
the testing for each of the sixteen colours., This will
resalt in sixteen scores, or, one numnber representing
the frequency with which e colour will be chosen in the
Colour Preferende Test,

2. Secondgry Sources: Literature comprises the
secondary sources for this study. Two kinds of liter-
ature will be examnined., The first kind will be literet-
ure denling with colour and coloar vision., Because this
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section is concerned with an international approach to
colour, relevant informetion on this aspect of colour
ond colour vision was compiled from scholarly books,
journals, and periodicals which reflect the universality
of colour and colour vision, Since this is a very wide
field and all phases carnnot be examined in a study of
this nature, the selection of materinls read will be
confined to thosc dealing with the historieal develop-
ment of the study of colour and the various theories of
colour vision,

The second kind of literature deals with colour
perception amongst the Hausa people; little material
appears available. is a result of this general limit-
ation of litercture on coloar perception amongst the
Hausa peoplc and Nigeria as a whole, the survey of
literature will be expended to include those scholarly
books, Jjournals, and periodicals which reflect the
universality of colour perception. Since this is an
extremely wide field, the selection of materials will
be priamarily confined to those aspects of colour per-
ception mentioned at the beginning of this d iscussion
on research techniques and nethodology, (coloir matching
coloar naning and colour preference).
inalysis of Data

The responses willbgollected fron thesc four test
instramcnts. This datawill thcnb?my punched onto approx-
imately 500 cowputer cards by the researcher end anale-
ysed with the assistance of the computer, using the
Stotistical Pockage for the Social Sciences (Nie, ct.
2l1:1970),
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Qrganigetion of the Study

This study is divided into four chapters:

Chapter I stotes the problem, delimits the area of
study, and discusses the ncthods nnd techniques for the
rescarch,

Chapter I1 is derived mainly from literoture on
colour and colour perception. It surveys the development
of colour scicnce and resecrch into the various aspects
of colour perception which are of significance to this
present study. The first part of the survey treats
colour within the broader context of physics, psycho-
phyeiecs, 2nd psychology. Considered in this scetion is
the historical developnent of colour scicnce and some of
the more prominent theories of colour vision, The second
part of Chapter II is deveted spceifically to colour
perception with cmphasis on the three aspects of colour
natching, colour neming, and colo 'r prefercnce, The aim
of Chapter II is to fonmiliarize the reader with the
aspects of colour that are of relevance to the present
study and to provide the necessary foundation for the
interpretntion of the findings collected for the study,

The purpose of Chapter III is to report the find-
ings resulting from the four colour test instrunents
reviewed carlier, The first part of the report deals
with a straight forward presentation of thec results
accompanied with numcrous tables, for clarity. The sec-
ond part of the report is devoted to the computer
analysis of thuse results, teruinating in a summary of
the implications arising out or sich analysis,

The concluding chapter, Chapter IV is devoted to
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the review of the present study and its findings with
perticular cmphasis on thedr implications to Art Educ-~
ation within thc¢ Teacher Tyrining Collezes of Koduna
State, Nigerio,



CHPTER II
COLOUR

Colour ond %EERG are the chief properties that give
objects their ownhindividunikcharacteristics. Of the two,
colour is perhaps the leas importont to adults and older
children, ns far as recognition or categorization of the
object is concerned (Granit, 19213 Brian and Goodenough,
19293 Kegan and Lemkin, 19613 Suchman and Trabasso,
1966). Colour, however, nckes o unique contribution to
the appecrance of the object, imparting to it qualities
that shape alone connot give. Since colour is one of
the basic contributors to visual charncteristics, it is
of central importance to Fine .rt, as a visual disc-
ipline, |

Threc dpproaches to Colour

iny attemnpt to arrive at a satisfactory definition
of colour at once involves one in all the complexities
of vision., It is only in recent years that a fairly
clear concept has been gained of the various factors
involved in the transition of radiant encrgy to the
nental quality colour. Put another way, we can and do
speak of the colour of o source (physical), the colour
of an objeet (colour matching/psychophysics), and the
colour of perception (paychological), There are, then,
three sharp divisions of the subject:

1. Physics - Colour can be studied by means of the

34
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more or less straight forwerd physics of the source of
light and of such objects and substances which will
nodify this light. The properties and characteristics of
this light can be nmeasurcd and stated in terms thot have
nothing whatever to do with the eye. The physicist can
state with certainty that the neasurement of two beams
of light arc identical or he can state the degree to
which they differ. Without passing outside the realn of
the subject as defined here, he cannot state how the

Ywo beams of light will look. Physics, therefore, deals
with the quality of light as such without reference to
eny observer,

2. Psychophysics - Coloir can be studied through
the means of the psychophysical evaluation of light., It
is apparent that if we knew enough about the visual
mechanism and restricted ourselves to sufficiently sim-
ple situations, it should be possible to calculate from
the known physical properties of o given light beam the
exact appearance throt this would have to the observer.
At present, however, psychophysics is limited to the
relative evaliation of light beams with respect to
nornel observers under standardized conditions.

3. Psychology - To evaluate colour beyond the
psychophysicnl stage, it is necessary to utilize the
paychological approach. Perhaps the most general defin-
ition that can be given to the psychological approach to
colour is the study of the relationship between the
colour as calculated for the standard or normal obscrver
and the colour actually perceived. It thus includes all
the factors of attention, attitude, feeling, and so on
that must be excluded from the psychophysical colour
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evaluation processes, BEssentially, it is the study of
the effcet on the obscrver produced by the conditions,
a8 distinet from predictions based on the eyc considered
as 2 standardized mechanism. This aspecet of colour is of
special inportance to the present study; therefore the
latter part of this chapter will deal with colour perc-
eption,

In oddition, to establish a clcarcut concept of
what colour evaluation ncans to cech of the three divis-
ions and just whot ench does ~nd docs not include, it is
essential thet the interrelation of the variobles in-
volved be clarified, This is necessary a5 the treatment
of the concept of colour and the discussion surrounding
it throughout this study will not be confined to one of
these three divisions., 4 helpfil atterpt at explaining
the interrelationship of the various variables involved
has been compiled in the table of nomencleture from the
report of the Optical Sccicty of Amecrica and appears
below.

Historical Developuent of Colour Scienceg

There are variois sources which treat the histore
ical development of ideas regarding colour and colour
vision in great deteil (Helbertsma, 1949; Land, 1959);
however, a complete survey of this nrea of colour
science would extend far beyond the scope of this
writing. The discussion will thercfore restrict itself
prinarily to a few historical remarks which contribute
to the understonding of colour science as related to
this study.
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Pre~Newtonean Era

YWhere does the history of colour vision begin?
There is little doubt that the first representatives of
homos scpiens were clrecdy in possession of colour
sense., Coloured drawvings found in caves and doting from
the last Ice ..ge showed thot at sonmetime prior to
15,000 years ago (Willet:1971:60), colour vision was
elready well developed; man represented the aminels of
his surroundings in natural colours, his possibilities
being restricted, however, by the available paint col-
ours. Extensive cxpansion in the colours of the artist'!s
palette is shown in BEgyptian and Sumerian art, but no
literatare is avoileble showing that they were also
interested in the disciplines of the origin of colour.
4s one might expeet, the Grecks had a lively interest
in colours and in the anglyses of the way they ocame into
being. Democritus distinguished four primery colours:
white, black, red, and pale yellowish-grecen; all other.
colours were thoisht to be a mixture of these. Aristotle
thought colour to be present in all objeccts and nede
recognizable by the effect of light. The different col-
ours were thoight to be mixtares of black and white,
different either by their ﬁroportiona or by their mtual
positions (Boume:11971:173),

Throughout the Middle .\gea most of the learned men
adhered to the Aristotelian views om colour as they did
to his natural philosophy &8s = whole, In the Renaiss-
ance new ideas appeared. Goethe (ed. by Weimer:1964),
who colleeted nuch of the literantire of this time, nakes
refercnce to Leonardo Da Vinel and his explanation of
the cnlows of the rainbow by refraction and reflection
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of the sunlight in the raindrops,

De Dominis (1564 - 1624) reported experiments with
a three-sided prism, and concluded that colours result
fron the interaction of light and darkness; the amount
of darkness increasing from red to blue, He also stated
that coloars arc nothing but light itself, and in this
way he nay be said to be a direct forerumner of Newton,
Others followed De Dominis, but the contributions they
nade appear legs influential when compared with Newton's
revolutionary ideas about colour,
Newtonean Bra - Physical Colour

The history of modern colour science begins in 1766
(Colliers Encyclopgdia:1966) when Newton (1642 - 1727)
began his research into this subjeat. Nowton rcprind
(1931) laid a firm and indispcnsible foundation for the
physical understanding of colour phenomens when he split
p sunlight with 2 prisnm into its monochromatic conpone
ents. By analysis of sunlight, Newton proved thnt spec-
tral colours are monochrematic, that is that they camnot
be further resolved. By reconstruction of white light by
additive mixing of ell spectrul colours, Newton also
gave directions for the arrangcmnent of the set of col-
ours in the colour plane. He placed white in the centre
of n circular diagram and the spcetral colours around
the periseter, Since the colours within the cirelc
represented the desaturated colours, the more desoturat-
ed a colour, the closcr it lay to the centre of the
diagram. Newton also rcalized thet it was nccessary to
expand the 2-D cirele into a 3-D colour cylinder in
order to distinguish thc different dimensions cf colour
solid -~ tints, and shades of the same huc, Although sone
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of Newtons pronouncements are no longer found to be
true, the relative arrangement of colours to be found
in his book Opticks, which was first printed in 1704
(Newton:1952, L4th. edition) hes served the later ages
for the construction of the whole edifice of the science
of colour,

The Trichromatic Theory

The trichromatic theory is bascd primarily on the
facts of colour matching. The simplest hypothesis which
fits the facts of colour matching is that there are
juet three photosensitive pipgments used for colour vis-
ion contained in three types of retinal cones (colour
sengitive nerves). The cones may contain just onc pige
ment each, or the three types may contain different
mixtures of the threc pigments. The modern trichromatic
theory says no more than this,

Peinters long before the Newtonian Era were aware
that almost all hues could be produced by mixtures of
the three paint pigments - red, blue, and yellow.
Newton's early discovery of a continuous spectrun scen=-
ed to be contrary to the view that thrce colours of
light, like point, could be mixed in order to produce
or mateh all other colours on the spectrum, This is not
the cese, however, as his colour wheel is based on thc
visunl appearance resulting from the mixture of three
coloured lights., devertheless, the ability to produce
or match a coloured light by mixing three other colour-
ed lights was never explained by Newton.

Thomas Young (1773 - 1829), a physiecian,physiologe
ist, physicist, linguist, and Egyptologist was the first
to put forward the 'ypothesis that colour vision is
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based on the presence of threc diffcerent light-scnsitive
orgons. It was introduced in an almost casual manner in
a sentence of a paper on the wave theory of light.

“"Now, as it is almost impossible to conceive each
gensitive point of the retina to contain an infin-
ite number of particles, cach capable of vibrating
in perfect unison with cvery possible undulation,
it becomes nccessary to suppose the number linitod
for instence, to the three principal colours, red,
yellow, and bluc,X (Marriott:1962:302)

Because of the nisunderstanding of the difference
in the primary colours for mixing of paint (red, yellow,
and blue) and that of light (rcd, blue, and green)
Young found it necessary later in life to modify his
first statement,

"In consequence of Dr, Wollaston's correction of
the description of the prismatie spectrum, compared
with these observations, it becomes necessary to
nodify the supposition that I advanced in the last
Bakerian lccture respecting the proportions of the
synpathetic fiorcs of the retina; substituting red

%ﬁﬁgg‘_ang_xéglggé for red, yellow, and bluc..,.."
rriott:1962: ) '

4is can be expccted, Young's statement of the tri-
chromatic theory is, of course, in a very different form
from the modern expositions or the hypothesis stated
above, It is fair, however, to state both are in agrec-~
ment with each other.

The trichronatic thecry attracted little attention
until it was adopted by Helmholtz (Southall, J.R.G.:
1962) in the mid-ninetcenth century. For this reason,
the theory is often referred to es the Young-Helmholtz
theory (Xaufman, 1974), However, his theory of colour
vision was mch morce involved end comprehensive than the
gimple trichromatic theory firat put forward by Young.
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s Helmholtz's trichromatic theory included in partic-
ular theories about contrast and the transmission of
information from the receptors to the cortex, (which
arc still controversizl today), it is proposed by
Brinley (1957, 1960) that thc trichromatic theory in
its simplest form should be referred to as simply the
Young Theory.

Helmholtz clecared up the confusion surrounding the
differcnce in primary colours of paint pigment and the
primary colours of light by explaining the importang
principle of additive light mixtures and subtractive
paint piguent mixtures, Furthermore, he interpreted
coloir vision on the basis of three foveal mechanisns
with differcnt spectral sensitivities, Finally he ex-
plained the different forms of dichromatism, a partial
colour blindness in which only two colours are percept-
ible since one of thec mechenisms is lacking, and prop-
oscd sensitivity curves for the mechanisms,

In the latter part of the 1870's an alternative
explanation of dichromatisi was proposed by Fick
(1899), as a result of his experinmental findings. He
postulated that instead of the absence, or insensitive
ity, of on¢ mechanisi, what actually occurred was a
fision of two mechanisms and thus a loss of thc ability
to discriminate colours,

In the last twenty years there has becn rmuch re-
search into the various aspccts of defective colour
vision, thc results of which support the trichronatic
theory. Purther experinental evidence for the theory
can be found in Rushton's (1957, 1958, 1961) identific-
ation of foveal pigments and Stile's (1959) isolation
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of the foveal mechanisnas, Although these foveal mechan-
isms consist of more than the thrce proposed by earlicr
works they clcarly fall inte three groups. The trichrom-
atic theory, as mentioned previously, is based
primarily on the facts of cclour-matching, and provides
not only an explanetion for defective colour vi-~ion, but
a sinple and convincing expla. nation of the triveriance
of normal colour vision,

The Opponent~Colour Theory

ibout 1872 Hering (Marriott:1962:1313) put forward
an "opponent-colour" theory based largely on peycholog-
ical considerations and subjective deserintions of
colour sensations, He observed that many coloars appear
to be nixtires of other colours, Thus, orange cen be
identified c¢ven by the naive observer as a mixture of
red and yellow, and violet is apparcntly a nixtare of
red and blue., The colour yellow, however, is not an
obvious mixture of red and grcen light, but appears
rather to be a pure colour in its own right, 'This obser-
vetion led Hering to suggest that there nay be fourxr
prinaries, red, green, blue, and yellow, rather than
the usuel three,

A second bagis for Hering's theory is that no one
has ever seen a grecnish red or a yellowish blue. There
arc yellowish reds - nancly, the oranges - and greenish
blues, but no colours that are mixt res of red and green
and of yellow and blue, This suggests 1'.t red and sgreen
receptors and yellow and blue receptors mey work as
opposcd peirs. Thus, yellow stimulation nay cancel out
the effects of blue stimilation, and grocn stimlation
may cancel the effects of red stimalation.
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These considerations led Hering to postulate three
retinal substances which respond to light opposite
katabolic and anabolic reactions. Black and white cone
prisc the first pair, red and grecn ancther pair, and
yellow and bluc a third pair. In the first case, the
substance was brokcn down (katabolic action) by light
and regenerated (snabolic action) by black. .1 second
substance was broken down by red light and regenerated
by green. The substance was neutral towards yellow, and
unaffected by yellow or blue or mixtores of the two
ineluding white., The third substance was broken down by
yellow light and rcgenerated by blue, and gave no res-
ponse to green, white, and purple lights,

Rushton's (1958, 1961) recent results seem to rule
out the Hering theory so far as the pigments and the
cone response are concerned, Lowenstein and Sand (1936,
19%0) and Granit (1955) conclude, however, that the
possibility still remains of an opponent colour systen
existing in sone part of the visual pathway. In their
very informative introduction to their transliation of
Hering's Quitlines of a Theory of the ILight Sense,
Hurvich and Jameson (Kaufman:1974%:188) observe that the
opponent process theory was disregarded for a long time,
This neglect occurred as a result of a widely believed
mistaken iden to the effect that the theory proposed
the existence of photochemical substances possibly
affected in two different ways by opposed colours., They
note that Hering never tied his theory to such a photo-
pignent and meny critioisms of his position are really
based upon faulty transiation of his writings,
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Zong Theories

Theories which attempt to give an account of a
form of response at different stages of the visual
pethway are known as zone or stage theories, Most of
these theories postulate cone responses of the Young
type, but Hering typc responses at some higher stage of
the visual pathway (Adams, 1923; Judd, 1949). Hurvich
and Jameson's theory (1957) also belongs strictly to
this group, (although they have not committed then-
selves dogmatically to the form of the Young-type
initial response, or to the stage at which it is trans-
formed into & Hering type response),

Jhat is the evidence vhich scems to support the
zone theory or stage theorics of colour vision? .lthough
therc is no evidence of Hering type response from any
nerve cell, Svaetichin and MacNichol (1958) obtained
graded responses from the retinae of certain spccies of
fish, Furthermore, they found thc typical Hering red-
green and yellow~blue pairs, with two maxime of opposite
polarity. It is not yet clear from what retinal layer
these recordings came, nor whether they are propogated
in the visual pathway, The experiments do show, however,
that (at least in certein speeies), there are qualitat-
ively different responses to individual colours of the
colour spectrum in some structure at the retinal level
wore central than the receptors themselves.

Purther upstrean in the ncrvous system in the lat-
eral geniculate necleus, evidcnce has been found of
signs of the opponent process, DeVaolois and his co=-
workers (DeValois, 19603 DeValois, Lbranov, end Jacobs,
19663 DeValois and Jacobs, 1968) investigated the
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response chearacteristics of cells in the lateral genic-
ulate nucleus of the macaque monkey. It would appear
from their results that opponent mechanisns do exist in
the primate visual system. /[dthough their findings point
to a greater degrec of diversity than that of the simple
opponent theory, the results do provide further physiol-
ogical evidence for the existence of opponent mechanisns
in colour vision,

Furthexr Outlook

+rtiets will necessarily raise questions concerm-
ing the perception of colour, Do the physical laws
surrounding colour and thosc theories of colour vision,
whether bosed largely on the paychophysical or psychol-
ogical approach to-colour, enswer these questions?

In a paper presented at the Iuzern Colour Meeting
in 1965, Bwing (1965) states that a gap still does exist
between what we know as fact and what actually occurs -
a gap that is unlikely to be filled,

"Because of the simplicity of mensuring the speo-
trum, there is a lot of wishful thinking that
encourcges the colorimetrist in attenpts to corr-
elete tri-stimalus values with colour perception,

Whie admitting that colour is a subjective scns-
?tio?, he still goes on measuring the rainbowv'.
Dol

To the physicist, the major problem will remain in
the relations between the various stimmli in terms of
wevcelength and radiont energy, and the scnsations evoked
- o problem wnich aprpears to be coming to a sclution if
it is recatrieted vo oewtnin standamdizod, siaple viewijg
conditions.

However, Ewing argues that there is a nced for ex-
tcading the physical relations between stirmli and
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scnsations to e more realistic vicwing condition, as wos
done by Iand (1960), This extension would cnable the
physicist to avoid the criticism of having lost sight of
the relcvance of his conclusions, Even if this trend
were t0 gain momentum, - the artist, most likely, would
gtill find himself dissatisfied. The artist's ultinmate
intcrest is in the emotions aroused by rclations between
colours, an activity not included in the study of the
physical aspects of colour,

Knowledge of perception, then, is of inportance to
the teaching of Fine JArt. In his article “Perception and
the Visual Arts", Jancs Wise (1970:19) speaks to this
point when he says, “"Without perception there is no art,
4 work of art is an organized array of sensory stirmli,
if, thercfore, the senscs are nct stimulated, then the
true work of art does not cxist for the obscrvert,

Since the researcher is primarily concerned with colour
es 1t affeets the artists, the latter part of this
chapter, as stated earlier in thc discussion, will deal
with the voarious aspects of colour perception which are
specifically related to this study.

Research in Various_ lspcets of Colour Perception

Coloar Prefercnce

Colour perception is often agssociated with feelings
of pleasure or displeasure (Vernon:1962:67). Most people
have preference for certain colours rather than for
others. Bysenek's (1941:385) rescarch into the prefer-
ence of colour among western pecoples resulted in his
finding an 'unequivocal' constant of the following
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preference order: bluc, red, green, purple, orange, and
ycllow, ‘hile therc was considerable difference in pre-
ference, as some people scemed to prefer lhieavily sat-
urated colours and still others less saturated colours,
a majority of subjects felt the irmediate colour less
pleasant than pure colours.

Kouwer (1949) points out in his boock entitled
Colours and Their Character that particular colours may
zive rise to particular emotional reactions: red to
excitement or angcer, blue to calm pleasure, black and
grey to sadncss or depression. It can be asked, however,
whether thesc emotional reactions are really spontancous
or whether they are symbolieally associated through
¢ ltural traditions. If the latter is actually the case,
then an attenpt to arrive at a universal theory of cm-
otional recactions or response to particular colours is
unjustified,

Colour appeals strongly to children, Children's
response to colour has been researched in nany places
of the world. To the deaf .merican child, colour is
pref-rred to shape throughout the prinory school years
(Dochring:1960; Suchmen:1966). For normal children,
however, studics in colour and shape preference anongst
Anerican children (Brian and Goodenough:1929; Suchnon
and Trabasso:1966), French children (Descoudres:1914),
end German children (Hatz:1913) a2ll show a2 developuent-
2l sequence from colour to shapc. Children clearly
ceascd choosing colour and selceted shnpe, after kind-
crgarten age, and continued so into adulthood,

/in investigation which is of greot interest to this
study was carried out by Suchman (1966) anongst Heusa
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Koranic school children in Zaria, Nigeria. He reports a
clenr preference for colour to that of shepe existing
into adclescence., Can this finding and the ones mention-
ed above complement each other? Suchman argues that such
dichotomous findings require a rethinking of the devel-
opmental theory os stated below:

", .o in terms of dcvelopuental theory, it is clear
that the concept of universal maturational process
in perccptunl colour-form prefercnce mnust be mod-
ified, if nol{ abandoncd... The concept of normal
cither must include the society of Zaria, Nigeria,
or force the abswrd stonce thet the Buro-imerican
?u%g?rg)is the stendard for normal development®,
196562

Bachman, therefore, suggests that it is necessary
to rethink the maturation process in perceptual colour-
form prcference. It is also possible that colour pref-
e¢rence and emotionsl responses of Haus~ Students are not
uneqgiivoecally constant nor individualistic and spont-
ancoas a8 proposed by Eysenck and Kouwer's early re-
gearch, but are rather symbolically associated through
culturrl traditions., This suggestion is contrery to
both BEysenck's ond Xouwer's uneguivocal constant of
colour preference and spontenious individualistic re-
action to colour, Thus therc is a very reel need for
further research into the factors affecting the Hausa
students! order of colour preferencc.

Colour Nenming

As early as 1935, Benjam Whorf ({imball and Dole:
1972) wes developing the theory of linguistic relativity.
Certain aspects of different culturcs are expressed in
nore lingudstic do*zil. Whorf susggested that the struct-
ure of the language determines the ability to perceive
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colour, Sinece then, considerable research in support and
in opposition to this theory have been carried out.

In the pagt two decades, numerous studies on lang-
uage and ite affcet on colour perception have been
undertaken throughout the world (Dale:1968; inderson:
19673 Harris:1966). /lthough these studies have resolved
a munber of the problems surrounding Whorf's earlier
work, there are still many questions which are left
unresolved., In gencral, there has been little evidence
which conclusively supports the Yhorfian hypothesis or
its several interpretations. McNeil, Kinmball and Dale,
1972 have described three poscible versions of the
Yhorfian hypothesis,

1. The 'strong version' statcs thet the categories
and structures of language determine thought and that
this caugal relationship is not dependent upon the prod-
uction of language by the individual,

2. The 'weak version' of the Whorfian hypothesis
differs from the 'strong' in both point of influence and
in the role of language production, According to the
weok version, language can influence perception, but
only when the relevant linguistic labels are actually
produced.

3. The 'weakcst version'! helds that, if informat-
ion is to be stored overtime, it is stored via a ling-
uistic code, Depending on which of the threc versions
on¢ favours, langunge touches cognition at one of three
points - thought, pecrception, or nemory,

Since most of the evidence for the strong version
cen be found in Ienncberg's (1967) anccdotal report,
this version has met considerable opposition by more
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recent gtudies., Greenfield, Reich, and Oliver (1966)
found that the absence of 2 word to express the concept
does not necessarily nean thc individusls in the society
arc unable to use the concept. For example, they noted
that while Wolof children have very few colour words,
'this fact does not stop monolingual Wolof children
from relying almost exclusively upon colour words in
the formation of equivalent groupings' (p. 301). Price
Williams (1962) noted that olthough a word for domestic
animals is not present in the Tiv (Nigerian) language,
the children utilized the concept during the experiment
of grouping diffcrent plastic nodels of animals,

Evidence for the 'weak version' hos recently come
under attack for the reeson that it has becen somewhat
ambiguous (Carrol and Casagraude, 1958 and Lenneberg,
1953).

A relatively recent study by V, Harris (1966), who
investigated the effeet of langunge on colour percept-
ion amongst urban and rurcl Zulu children end adults,
questions the use of thc word 'relcvant'! and thus this
version of the Whorfian theory. She noted that the word
'red! in the Zulu language is used to denote all the
colours from dark brown through to yellow. ilthough the
initial response to each card was 'red', at further
questioning, the children discrininated the colours
through zssociation., (e.g. "This is the colour of my
fathert's largest cow".)Horrie concluded that the class-
ification of colour is madc according to cultural
denands,

In o crogs-cultural study doneearcugst college stu-
dents in India ond in the United States on language end
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colour perception, Tmdwig (et al,:1972) found very
little supportive evidence for the 'weak version' of
the Yhorfian theory.

The majority of the more recent studies are clearly
in support of the 'weakest version', Brown and lLenneberg
(195%) found that codability of a colour was rclated to
recognition accuracy for adults. Using communication
accuracy as a measurc of ability to nawe cclours, Lontz
and Streffle (196k) found a positive rclationship bet-
ween communication accuracy and recognition accaracy
with adalt subjects. Lontz and Ienncberg (1966), in an
experiment with six-year--cld deaf children and children
who could hear, found that deaf children did signific-
antly worse on a rccognition test. ith pre-school
children as their subjects, Kinbell and Dale (1972)
found that recognition accur ¢y was significantly rel=-
ated to the children's aobility to name colours, indic-
ating still further support for the weakest version of
the hypothesis - the relationship between verbal label-
ing and mcnmory.

One would hope that thce shift of support from the
'strong version' of the Whorfian theory to the 'weakest!
ney be as a result of increased applicd skills in
research or it could possibly be as o result of a change
in the wnrious researcher's approach from a subjective
to a nore objective nature, This is only speculation, as
ot the time of this writing, the researcher found very
1ittle research literature ns supportive cvidence. There
is a very renl need for further resecrch in thesge
versions of the Whorfirn Theory within Nigeria, becaaise
the informetion that prescently exists deals primarily
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with countries other than Nigeria,
The Development of Colour Names and Matching:

Until recently, colour space was considered a
uniform domain which language could 'ecut up' arbitrarily
into colour name categories as was done in the study by
Stefflre, Castillo, Vales, and Mo=cly (1966) in the
Yucatan., There is evidence wii.cii app~nrs to support the
existence of universal asgpects of colour categorization,
Berlin and Kay's (1969) tests in the United States with
adult subjects resulted in their finding that sybjects
from nany different languages chose the same arcas of
colour space from an array of Munrell colour chips when
asked to indicate the best examples of colour terms,
'focal pointa!, It is implied from Berlin and Kay's
work that colour terms have the same 'core meaning'
across languages. This would explain why they were led
to postulate that the previous anthropological emphasis
on cross culturnl differences in colour names wos der-
ived from looking only at the 'boundaries! of colour
names - a mnore variable nspcet of categorization than
the 'focal points' or 'core mcanings'.

Heider's (1971) study with prc-schocl children
further supports the work of Berlin and Kay in that it
demonstrated that, as a2 whole, focal colour areas are
more perceptunlly salient for young children and more
likely to be used to represent the basic colour name
than were other areas of the colour space, Neither
study, however, is able to zstablish strong cvidence in
support of Berlin and llay's hypothesig that colour
terns in all languages evolved i the following fixed
order: (2) red, (b) yellow-grecnn. (ec) blue, (d) brown
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and (e) pink-orcnge~violet (p. 45%).

Due to their experiment being dcelimited to only the
primary colours, /nyan and Quillan's (1971) results shed
very little light on the linguistic evolution hypothesis
but does point to a difference in ability to name cole
ours among the sexes. Using a sanple of 605 pre-school
children who were attending the Pediatric Clinic at
Martin Jrmy Hospital, Connecticut, U.S.L., they found
that girls at all age levels naned the primary colours
equally well, while the boys namcd red and blue more
often than yellow, Girls naned ycllow more accurntely
than did boys at ages % - 5 years, and all three colours
more successfully thon did boys ¢t eges § - 6 years. The
colour naming abilitics of boys end girls were similar
in the fourth year, began to diverge in the fifth year,
became strikingly different in the sixth ycar, and did
not vary in the seventh year. .nyon and Quillan were
not able to identify the factors which determined the
greater success mainteoined by the girl subjects.

One may conclude ‘from thesc related studies that
subjects of the present study (T7.T7.C. Hausa students)
would perform with a higher dezree of accuracy on those
items in the Color Naming Test instrumcents which may
be regnrded as having a 'core Meaning! or representing
tfocnl points', It does not, however, clinminate the
poseibility of thce existence of yet other 'focal
points!, i high rate of accuracy on a Colour Naming
item of the test instruments other than the eight men-
tioned by Berlin and Key's investigation might possibly
be due to the existence of more 'core neanings' than
proposed by them,
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Yet another interesting point that has not been
answered by these investigations is the question of
whether it is necessary to be able to match colours
correctly before being able to name them correctly. A
correlation of thease two performances is necded to
answer such a question, This study intends to do specif-
ically this.

Finally, the study of /nyan ond Qullan would
further lead one to speculate thet femnle students
would out-perform mele students. However, there are not
the nccessary controls existing within this study to
allow one to undertoke a comparative study of this
nature with a sufficiently high desrec of confidence,
Colour Neming in Monolinguals Versus Bilinmuals:

Do the T.T.C. students possess an advantoge by
being bilingual when it comes to noming colours?
Dalrynple and ilford (1968) claimed that no differences
in Coloar Naming time would appear for the bilingual
betwecen the conditions when Colour Nening and interfer-
ence were in the same language nnd when they differed,
In fact, they suggested that:

" ... the distinetion between bilingual's languag-
es is a formal linguistic one and that from a
psycholinguistic standpoint he should be considercd
as possessing a single linguistic system (p. 215)%.

In spite of their postulation, there is no conclus-~
ive evidence in support of this point. At the risk of
over-simplifying their results, Preston and Iember
(1969) concluded from their experiments that bilinguals
experience o greater degree of intcrference than mono-
lingunls if coloar labels in the ficld of stimali are
nixed,
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Although this study does not intend to investigate
the difference between monolingual and bilingual Hausa
T.7.C. students (as this would be impossible since
English is the medium of instruetion), it is importent
for this study that the test instruments present the
colour stiimli in only one language at o time in hopes
of obtoining results which more anccurately reflect the
students' ability.

Maturstion as a Factor in Colour Discrimincting /Ability

It is plausable to regard Colour Matching as a form
of colour discrimination as the subjeet must first dis-
eriminate against the distracting stimili in the field
to allow hin to select the correctly matching stimali,

Using kindergarteners, fifth graders, high school
sophonores, parents, and master artists, Gaincs end
Little (1975) tested their subjects' ability to discrinm-
inate one unique colour from five visusl stimuli, This
research which was carried out in California, U,S.4.
resulted in evidence which clearly supported the hyp-
othesis that crror in hue discrimination is a funetion
of age (p. 485), ilthough Gaine's (1975) ecrlier study
showed that naster artists did excell in most percept-
unl skills in comparison with upper middle-class adults,

there was no significant difference in surface colour
perception. These¢ results night allow onc to postulate
that o~ differcnce in performance ability betwecn Form I,
Forn III, end Form V will exist on the Colour Matching
and Colour Neoming Test instruments, Therce is still a
nced for further research into this arca of colour per-
ception ability to establish whether such results are
really a factor of exposure,
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Conclusion

In concluding this section pertaining to colour,
the rescarchecr considers it necessary to re-~emphasize
what has already been mentioned on page 46, There is o
very real need to investigate perception of colour fron
v stondpoint of Fine [xt education, #s is obvious
from nuamerous questions left unresolved by the existing
litercture, This investigotion must be done whilce
gtriking a delicate balance between the subjeectivism of
an 'artist' and the objectivism of a 'scientis’!, Platt
(1968) sums up the approach to this rescarch into
colour perception in his nrticle "The Two PFaces of
Perception®:

"Such over-subjectivism is as serious an error as
over-objectivism. Perception stands on two legs,

the subjective and the objective, and needs them
both. We need to not only be human but wholej; not
only contemplators but doers " (p. 19. .



CH.PTER III

COLOUR MATCHING, COLOUR NAMING, AND COLOUR
PREFERENCE TESTS - RESULTS AND ANALYSIS

A48 mentioned earlier in this work, the data for
this aspect of the study is as a result of the administ-
ration of four test instruments to 144 Hausa subjects
from Form I, Form III, and Form V in four Teacher Train-
ing Collcges within Kaduna State, Nigeria. Computer
analysis was used extensively for the statistical tech-
niques of this date. Whenever possible, the Statistical
Packase for the Social Sciences (Nie, et 21:1970) wes
utilized to save programming time. The remeining portion
of this chapter will be comprised of the results, the
conputer analysis, and the findings arising from these
calculations,

Group I - Colour Matching Test (C,M.T,)

The raw scores (seec eppendix) of this test instrum-
cnt are assumed to be representative of the Hause T.T.C,
student's ability to mateh ecolours. The mean score and
standard deviation on the Colour Matching Test for Form
I, Forn III, and Form V, and the total sample were found
to be 1%.85, S.D. 2.85, 15,46, S.D. 1.68, 15.10, S.D,
2,84, and 15,14, S.D, 2.51 respectively,

From the raw scores appearing in the appendix, the
researcher has tabulated the frequency of correct

58
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responses given for each of the sixteen Colour Matehing
items, and presented them in TebleVl. This has been

done for each of the four institutions according to
form level, Utilizing the fipgures appearing in each of
the form'!s respective total columns, it is possible to
renk the colour matching items in order of difficulty.
This has becn done below for each of the three forms,
with the easicst (or most frequently correct) item
being first, while the most difficult (or least frequen-
tly correct) item appearing sixteenth.

T..BLE V COLOR MATCHING TEST
Ranking of Colours Most Frequently Matched

Co C

Form I Form III Form V
1. violet 1. brown 1« Yed
2. green 2, red-violet 2. blue-green
3. orange 3. green 3. green
Y. yellow-green 4., orange L, oronge
5. red 5. red 5. black
6. brown 6. black 6, red-violet
7« Dblack 7. Yycllow 7. §£rey
8. yellow 8. grey 8. brown
S. yellow-orange 9. violet 9. Yyellow-orange
10, white 10, yellow-orange 10, yellow
11. blue-viclet 11. yellow=green 11, red-oronge
12, red-violet 12. white 12. violet
13. grey 13. blue 13. yellow=-green
1%, blue-green 1%, blue-green 1%, white
15. blue 15. bluc=-violet 15. blue-violet

16. red-orange 16. red-orange 16. blue
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In the situation of two or more of the Colouxr
Matehing Test items receiving the same number of correct
responses, it was neceasary to refer to the ranked order
(Grend total column) to establish the order of ronk,
Group II - Colour Naming Test - Hausa (C.N,.T.H,)

The raw scores (see appendix) on this test instrum-
ent, like the C.,M.T. are assumed to be representative of
the Hausa T.T.C. student's ability to identify colours
for this test for Form I, Form 11l, Form V, and the
total somple were found to be 10,31, S.D. 2.4, 11,02,
S.D, 1.84, 12.21, S.D. 2,21, and 11,18, S.D. 2,30 res-
pectively.

In Teble vi1i4 the rescarcher has tabulated the fre-
guency of correct responses to each of the Colour Naming
Housa items from the rew scorcs and presented them in
the same fashion as wos done in Tableyl, Utilizing the
same procedures as in TableV1l the Colour Neming Test -
Hausa items were ranked in order of difficulty. The
engiest (or most frequently correct) item being first,
while the mogt difficult (or least frequently correct)
item appears sixteenth. This is done for each of the
three TForms below.

T-‘ABI‘E VII COI!OUR lqd-—MING TEST - }LJ-‘!SJL
Ranking of Colours Most Frequently Labeled

Corrcctly
Form I Form III Form V
1. white 1. black 1. black
2. black 2, grey 2. grey
3. _grey 3. white 3. white

4, brown L, brown 4., brown
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5, red 5. red-violet 5. yellow=-orange

6, red-violet ©. blue-violet 6., red-violet
7. yellow=-orange7. blue 7. blue-green
8. wviolet 8., yellow=-orange 8. blue

9, blue 9. red 9. violet

10, orange 10, violet 10, blue-violet
11. red-orange 11. blue-green 11. red

12. blue-green 12. yellow 12. yellow

13, yellow 13. yellow=green 13. green

14, yellow-green 14. orange 1%, oronge

15. blue=-violet 15. green 15. red-orange
16. green 16. red-orange 16. yellow=-green

To establish the internal validity for this test
and the Colour Naming Test -~ English, the rescarcher
experimented with the order of presentation of these
two instruments under controlled conditions to test
for the learning effect they had on each other. This
was done by randomly selecting six (Group X) of the
twelve subjects from each Form of each of the instite
utions participating in this study. The remaining
subjects constituted Group Y. Group X, consisting of a
totel of 72 subjects was then adminigstered the Colour
Naming Test - Hausa first, followed by the Colour
Naming Test - English. Group Y, which also consisted of
72 subjects, underwent the same test instruncats,
except that they were administered in reverse order.
The results of this portion of the experiment can be
seen in Tables IX - 2, IX - b, and IX - ¢, Within these
three tables, the researchcr has tabulated the frequen~
cy of correct responses given for each of the sixteen
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TABIE IX - (a)
Colour Naming Test - Hausa

Frequency of Correct Responses for Each Test Item by
Form I, Groups X and Y

\Group X, C.N,T.H.| Group Y, C.N.T.E. {

taken first foll- | taken first foll-

owed by C,N,T.E. owed by CN,T.H.

A B C DT | A BC D T Tgf%ndl

Number of
Students 6 6 6 6 24 6 6 6 6 24 | 48
Red 5 6 5 & 21 3 5 4 6 18 | 39
Yellow L 2 1 3 10 4 2 % 3 13 | 23
Blue 3 6 3 3 15 3 4% 3 4 14 | 29
Green 31 2 4% 10 13 3 3 10 | 20
Cange Y 5 4 2 15 3 3 K L4 14 | 29
Violet 5 5 3 5 18 L 4 2 3 13 | 31
Red-Violet| 6 % 4% 4% 18 | 5 5 5 2 17 | 35
Red-Orange | 5 5 2 2 14 3 6 3 2 14 |28
Yellow=

Orange 5 3 5§ 4 17 L 5 4% 3 16 | 33
Yellow-

Green 5 1 3 2 11 2 4% 5 1 12 | 23
Blue-Gveen | 3 4 3 L4 14 5 % 2 2 13 |27
Blue-Viole§ 2 2 § 2 11 Y % 3 0 11 |22
White 6 6 6 6 24 6 6 6 6 24 |48
Grey 6 5 6 6 23 5 6 6 5 22 |45
Black 6 6 6 6 2% 6 6 6 5 23 |47
Brown 6 6 6 5 23 6 6 5 3 20 |43
T OTAL 74 67 6k 63 268 [ 64 73 65 52 254 [522

A b W.T.C., zaria, B e W.T.C., Kaduna’ C " K&dU‘lE‘. T.T.cl'
D - Basawa T7,T7.C.
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TABLE IX - (b)

Colour Naming Test - Hausa
Frequency of Correct Responses for Each Test Item by
Form I1I, Groups X and Y

Group X, C.N.T.H.| Group Y, C.N.T.E.
Ei%en first foll-| taken first foll-
wed by C,N.T,E., jowed by C.N.T.H.

'A B ¢ D TP |A B C D TO gg%z%-__m

Number of
Students 6 6 6 6 24 6 6 6 6 2L | 48

Red 3 6 3 1616 2 5 4% 17 |33
Yellow » 2 % 3 13|95 % 3 3 15 |28
Blue Y 3 5 3 15 |6 5§ 4 5 20 | 35
Green 5 2 4 1 12 3 2 3 3 11 23
Orange 2 1 % 4 11 |3 4% 3 2 12 |23
Violet L 5 3 L 16 5§ § 2 § 17 33
Red-Violet |4+ 5§ % &% 17 |5 5 § &5 20 | 37
Red-Orange | % 1 3 2 10 | 0 4 4% 12 |22
Yellow=

Orange L 3 5 4 16 |6 2 % 5 17 | 33
Yellow-

Grecn 35 1% 4314 4% 2 3 13 |26
Blue-Green |2 § 4 5§ 16 |5 5 3 4 17 | 33
Blue-Viole % % 4% 5 17 |4 &% 5 6 19 | 36
White 6 5 6 6 23 {6 6 5 6 23 |46
Grey 6 6 6 6 24 |6 6 5 6 23 |47
Black 6 6 6 b 24 |6 6 6 6 24 | L8
Brown 6 5 6 § 22 6 6 5 6 23 | 45
MOTAL 67 6571 65 268 [80 66 64+ 73 283 [551

A - “’-T-C.' Zaria. B - 1!5‘.'1‘-0-’ K&dm, C - Kadun& T.T.CO’
D - Basawa T.T.C,
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TABLE IX - (c)
Colour Naming Test - Hausa

Frequency of Correct Responses for Each Test Item by
Form V, Groups X and Y

Group X, C.N.T.H. Group Y, C.N.T.E.
ftaken first foll-| taken first foll-
owed by C.N.T.E. owed by C,N,T.H.
A B C DT | A B C D TOD gg?ng
Number of

Students {6 6 6 6 24 6 6 6 6 24 | 48
Red 1t % 5 5 15 5 2 L4 6 17 | 32
Yellow L o4 4 4 16 “* 6 3 3 16 | 32
Blue 3 6 5 4 18 6 5 6 2 19 | 37
Green 3 5 2 4 14 L 6 3 L4 17 | 31
Orange b 2 4 4 14 b 3 5 3 15 | 29
Violet 3 6 6 3 18 5 6 % 3 18 | 36
Red-Violet |2 5 4% § 16 6 6 6 6 24 | 4O
Red-Orange | 3 2 2 L 11 5 5§ 4 4 18 | 29
Yellow-

Orange 6 6 4% 5 21 6 6 5 3 20 | W
Yellow-

Green L 2 3 2 11 36 % 3 16 | 27
Blue-Green {5 6 6 § 22 3 5 5 5 18 | %0
Blue-Violeti 6 4 3 17 b 4 6 5 19 | 36
White 6 5 6 6 23| 6 6 6 6 24 |4y
Grey 6 6 6 6 24 6 6 6 6 24 | 48
Black 6 6 6 6 24 6 6 6 6 2% | 48
Brown } 5 6 6 6 23 | 6 6 6 6 24 |47
fro AT b5 77 73 72 287 |79 8+ 79 71 313 |600

A - W.T.C., Zaria, B - W.,T.C,, Kaduna, C - Keduna T.T.C.,
D b BaB&W& TnToCn
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Hausa Colour Naming items., These frequencies are shown
for the subjects in both Group X and Group Y. This is
presented for each of the four institutions according to
form level.

The mean and strndard deviation for Group X and
Group Y by their various form levels can be seen below,

Form 1 Form III Form V
Mean  S5.D. Mean S.D. Mean S5.D.
Group X 10,50 2.98 10.45 1,69 11.96 2.42
Group Y 10,12 1.63 11.17 1.96 12.08 2.11
Group II - Colour Naming Test - English (C,N.T.E,)

Just as in the earlier test instruments, it was
agssumed thot the raw scores on the Colour Naming Test -
English arc representative of the Hause T.T.C. student's
ability to identify colour hucs by English colour names,
The mean and standard deviation for Form I, III, V, and
the total sample were found to be 10,88, S.D. 2.15,
11.42, S.Ds 2.17, 12,48, S.D. 2,15, and 11.59, S.D. 2.25
respectively,

In Table X1, the researcher has combined the frequ-
ency of correct responses to each of thc Coloar Naning
Test - English items and presented them in the sanme
fashion as was done in Tableyl and Tebleylll Utilizing
the same procedures as in these tables, the Colour
Naming Test - English items werce ranked in order of
difficulty, the easiest (or most frequently correct) to
the most difficult (or least frequently correct) itenm,
for each of the threc forms (as ie done below),

As 2 continuation of testing the learning effect
caused by the order of presentation of the two tests,
the subjects in Group X were given the Colour Naming
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TABLE X Colour Naming Test ~ English
Ronkdng of Colours Most Freguently Iabeled

Form 1
hlack
white
yellow
grecn
brown
yellow=orange
grey
blue
red
vieclet
yellow=green
orange
red-violct

blue=-green
blue-violet

red-orange

Correctly

Form III
yellow
black
white
green
brown
orey

blue-green
yellow=-orange

yellow=-green
orange
red-violet
blue

red

violet
roed=-orange
blue-violet

Form V
green

black
yellow

white

brown

grey
yellow-orange
yellow=green
orange
blue~green
blue

red
red-orange
red=violet
violet
blue~violet

Test - English after having previously undergone the

Colour Naming Test - Hausa,

Group Y was administered the

Colour Naming Test ~ Bnglish first, followed by the
Colour Naming Test - Hausa, The results of this second
portion of the experiment can be found in TeblesXll (a),
XII(b), and xiI(e). In thcse three tables, the reseorch-
er has tobulated the frequency of correct responses
given by the subjects in both Group X and Group Y for
each of the sixteen English Colour Naming items. This is
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TABLE XII - (a)
Colour Naming Test - English

Frequency of Correct Responses for Each Test Item by
Form I, Groups X and Y

Croup X, C,N.T.H. Group Y, C.N.T.E.
taken first foll- token first foll-
owed by C.N.T.E. owed by C.N.T.H.
A B C D 70T ABCDTGBGT%EE
Number of
Students |6 6 6 6 24 & 6 6 6 24 48
Red Y 3 4 3 14 3 5 4 16 30
Yellow 6 6 5 § 22 5 6 5 6 22 Lty
Blue 5 5 2 1 13 b 5 5 L 18 31
Green 6 6 6 5 23 5 &6 ¥ 6 21 Ly
Orange & 3 3 0 12 3 0% 4 2 13 25
Violet 5 4 ¥ 2 15 3 3 3 3 12 27
Red-Viclet |6 3 3 3 15 2 0 2 3 7 22
Red~Orange | % 1 3 O 8 2 0 3 0 p 13
Yellow=-
Orange 5 3 6 9 19 3 6 6 2 17 36
Yellow=
Green 5 1 4% 3 13 3 4 3 2 12 25
Blue-Green (2 2 3 1 8 1 3 3 3 10 18
Blue-Violef b+ 1 2 1 8 1 2 0 3 6 14
White 6 5 6 6 23 6 6 5 § 22 L5
Grey 5 2 5 & 16 & 5 3 4 18 3k
Black 6 5 6 5 22 6 6 6 6 24 L6
Brown 6 4 5 6 21 5 6 4+ 5 20 41
MOTAL 81 5% 67 50 252 159 65 61 58 ¢ } | 495

o

A - W.?.C.y Zaria, B - W.?.C., Kaduna, C - Kaduna T.7T.C.,
D - Basawa T.T.C.
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TABIE XII - (b)
Colour Naming Test - English

Frequency of Correct Responses for Bach Test Item by
Form III, Groups X and Y

Group X, C.N,T.H. { Group Y, C.N .T.E.
taken first foll- | taken first foll-
owed by C.N.T.E. |owed by C.N,T.H.
A B C D TP Ancnrorf‘gmidll
Number of
Students |6 6 6 6 24 6 6 6 6 24 48
Red 1 35 2 11 |34 33 13| 24 |
Yellow 6 6 6 6 2% 6 6 6 6 24 48
Blue 2 2 2 3 9 3 6 % 3 16 25
Green 6 5 5 6 22 6 5 6 6 23 45
Orange Y 6 3 1 1k 2 9 3 2 15 29
Violet 2 4 2 1 9 2 4 3 2 11 20
Red-Violet | 5 W L& L4 17 2 L 3 3 12 29
Red-Orange (2 1 3 O 6 2 2 2 1 7 13
Yellow-
Orange 6 5 5 % 20 6 % % 5 19 39
Yellow=
Green Y 4 4 4 16 Y 3 L 4 15 31
Blue-Green |5 6 4% 5 20 6 5§ 6 3 20 40
Blue-=Vinled 0 3 0O O 3 1 2 0 O 3 6
White 6 6 6 6 24 6 6 5 6 23 L7
Grey 6 6 3 5§ 20 & 5 6 6 23 L3
Black 6 6 5 6 23 6 6 6 6 24 47
Brown | 6 6 5 6 23 1 5 4 5 6 20 43
TOTAL 67 73 62 59 261 169 71 66 62 268 | 529

Jl . ‘fI.Tlc., Z&I‘ia, B - W.T.C., K&dm, C - K&d‘m& T.T IC.'
D - Basawa T.T.C.



TABLE XII - (c)

Colour Naming Test - English
Frequency of Correct Responses for Each Test Item by
Form V, Groups X and Y

Group X, C.N.T.H, | Group Y, C,N.T,E.

taken first foll- | token firet foll-

owed by C.N.T.E. | owed by C.N.T.H.

A 3 C DT | A B G D Top |orend
Number of

Students | 6 6 6 6 24 6 6 6 6 24 48
Red 4 3 & 3 14 6 3 5 3 17 31
Yellow 6 6 6 6 24 6 5 6 6 23 L7
Blue 5 6 3 3 17 L 5 % 3 16 33
Green 6 6 6 6 24 6 6 6 6 24 48
Orange 6 6 4% 5§ 21 L 5 3 6 18 39
Vioclet 3 3 5 1 12 31 & 1 9 21
Red-Violet |0 6 5 2 13 3 0 5 1 9 22
Red-Orange [ 3 5 3 1 12 5 2 5 3 15 27
Yellow-

Orange 4 6 6 5 21 5 5 5 6 21 42
Yellow-

Green L 6 5 5 20 6 5-5 4 20 Lo
Blue-Green{ 3 5 4 6 18 5 9 4 6 20 38
Blue-Violey 1 % 1 O 6 3 2 3 1 9 15
White 6 6 6 6 24 6 5 6 6 23 L7
Grey 5 6 6 6 23 5 5 6 6 22 45
Black 16 6 6 6 2% 6 5 6 6 23 L7
'Brown 6 6 6 5 23 6 6 6 6 24 L7
[POTAL 68 86 76 66 296 | 79 65 79 70 293 | 589

- W.,T.C,, Zaria, B - W.T.C., Kaduna, C - Kaduna T.T.C.,
D « Basawa T.T.C,
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presented for each of the four institutions according to
form level.

The meen and stendard deviation for Group X and
Group Y by their various form levels can be secn below,

Form I Form III Form V
Mean S5.D. Mean 5.D. Mean 5.0,
Group X 10,75 2.02 11,060 2,05 11.96 2,22
Group Y 10,16 2.25 11,92 2,16 13.00 1,87

Group III - Colour Prefercnce Test (C.P,T,)
It is assumed that the scores on each of the six~

teen colours in this test instrument arc representative
of thc¢ Hausa T.T.C. student's preference for colour,

In tables XIV - (a), XIV - (b), and XIV = (c¢), the
researcher has tallied and presented the freguency with
which & given colour hue wns selected as the most pref-
erablc over the other colours presented at the some
time. The tables are presented by both form and instit-
ution. These frequencies were then totnled, and the
ncan regponse and the stendard deviation calculated for
each of the sixtecn colour hues. Table xy 1is a pres-
entation for the entire sample by form level of the
frequency with which a colour was selected (in prefer-
cnece to other colour hues), Utilizing esscntinlly the
same procedures as in Table V, Table VII, and Teble X,
the colours were ronked in order of preference, This
wes done so that the most frequently chosen (or most
preferred) colour wos ranked first, while the least
frequently chosen (or the least appreciated) colour was

sixteenth in order, as cppears below for each of the
-
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three Forns.

TABLE XIII Colour Preference Test
Ranking of Colours Most Freguen Appreciated

Form I Form III Form V
1. white 1. wviolet 1. Dblue~violet
2. brown 2., white 2. violet
3. red-violet 3, red-violet 3. 7red-violet
4. green k., yellow-green 4%, yellow-green
5. yellow=g¥Yeen 5, blue-violet 5. orange
6., blue~violet 6. green 6. brown
7. grey 7. Tbrown 7. green
8, yellow 8, blue-green 8, blue
9. Dblue~green 9« orange 9. Dblue-green
10, orange 10, grey 10, black
11. yellow=orange11, yellow 11. red
12, violet 12. bluc 12, yellow
13, black 13. black 13, white
14, blue 14, yellow-orange 14, red-orange
19. red 19. red-orange 15. yellow-orange
16. red-orange 16. red 16. grey

Analysis ond Findings

Colour Matchingz Ability
To analyse the ability of the Hausa T.T.C. student

to match identical colours, a t-test for largc groups
was used. The formula for the t-test appears below.
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TABLE XIV - (a)

Colour Preference Among Form I Hausa T,.T.C. Students

Form I

A B C D} Total| Mean §S.D.
Number of Students 12 12 12 12| 48
Red- 39 38 50 41| 168 3.50 2.30
Yellow W 53 51 55} 203 4,23 2,19
Blue 46 46 38 LOo| 170 3.54% 2,28
Green 56 56 61 49| 222 4,63 2,54
Orange 48 63 4O 50{ 201 4,19 1,93
Violet 47 55 32 L6f 180 3.75 2.40
Red-violet 77 7% 50 47} 248 517 3.21
Red-orange 43 23 53 L2] 161 3.35 2.46
Yellow=orange 2 K3 L9 {7 181 3.77 2.13
Yellow=-green 55 52 57 58] 222 4,63 2.48
Blue-green 59 40 50 48| 197 4,10 3,14
Blue~violet 57 59 52 52| 220 4.58 2,31
Whi te L6 55 69 86| 256 5.33 4,04
Crey 51 47 43 70| 211 w40 2,86
Black 43 50 %9 31| 173 3.60 3,17
Brown 63 62 72 S4| 251 5.23 3,08
T OTAL 816 816 816 8163264 68 0.00

A - w.T.C., zaria’ B - Td.ch!’ Kadlma’ c - Kadunﬂ TiT.C.’
D - Basawa T.T.C,
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TABLE XIV - (b)

Colour Preference Among Form III Hausa T.T.C. Students

Form III i

A B C D Total| Mean S.D.
Number of Students{ 12 12 12 12 48
Red 23 22 33 ko 118 2,46 1,98
Yellow 41 58 49 52 | 200 k.17 3.28
Blue 4 45 66 Lo | 192 4,00 3,18
Green 54 B8 52 67| 231 4,817 3.04
Orange 72 36 49 L8| 205 4,27 3415
Violet 63 94 61 57 | 275 5:73 339
Red-violet 76 50 65 47| 238 4,96 3.15
Red-orange 21 19 40 39| 119 2.48 2,37
Yellow=-orange 31 46 L2 L] 163 3.40 2,03
Yellow=-green 57 71 59 48| 235 4,90 3,21.
Blue=green 67 %2 48 L9 | 206 L, 29 2456
Blue=-violet 41 69 6% 60| 234 L.B8 3.42
Wwhite 68 45 55 78| 246 4 5,13 4,40
Grey Y2 61 51 48 202 4,21 3,61
Black 39 45 39 L8} 171 3.56 3.27
Brown 77 55 %3 51| 226 | W71 3,02
TOTLAL i 816 816 836 816 | 326k | 68 0.00

A - W.T.C., ZELI‘J.B., B “: H.T -C.’ I{ﬂdw]-a, C - Kadunﬂ ToTQCt
D ~ Basawa T.T.C.
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TABLE XIV - (c)

Colour Preference Among Form V Hausa T.T.C. Students

L Form V
A B C D| Total| Mean §$.D. :

Number of Students| 12 12 12 12 48

Red 41 30 60 43| 174 3.63 2,82
Yellow L1 35 L2 53 171 3.56 2,62
Blue 43 6% 44 531 204 4,25 3,52
Green 65 27 W5 73] 210 4,38 3.15
Orange 63 66 72 34 ; 235 4,90 3,07
Violet 68 67 81 49 | 265 5.52 3,43
Red-violet 62 100 52 5”0 264 5.50 3.36
Red-orange 37 22 43 53| 155 3.23 3.10
Yellow=orange 31 47 27 381 143 2.98 2.79
Yellow-green Ly 79 78 52 | 253 5.27 3.84%
Blue-green 53 48 49 L5 | 195 L, 06 3,58
Blue-violet 78 69 79 58| 284 5.92 3.75
White 45 35 26 64} 170 3.5% %,23
Grey 53 38 27 24§ 142 2.96 3.31
Black 25 1 43 77 186 3.88 4,47
Brown 67 48 L8 50 213 ! L4 3,33
TorAL 816 816 816 816 | 3264 ' 68 0,00

A - w.TaC.’ zaria’ B - w.T.C-, Kadmla, c i Kadma T.Toc.
D - Basawa 7.T.C.
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TABLE XV

Students

Total Sample

I III
proree s e o 0 Bl rcaccamrs e s AT
Number of

Students 48 L8
Red 168 118
Yellow 203 200
Blue 170 192
Grecn 222 231
Oronge 201 205
Violet 180 275
Red=-violet 248 238
lled=oronge 161 119
Yellow-orange! 181 133
jYellow=-grecn | 222 235
Slue-green 197 206
Slue-violet 220 234
White 256 246
Grey 211 202
Black 173 171
Brown 251 226
ok o .+ s o s s s 55 RO
MOTAL 3264 3264

N e e

. T Y

v %otal 1
hSJ 144
174 460
171 57%
204 | 566
210| 663
2351 641
2651 720
264§ 750
155{ 435
13| 487
2531 710
195{ 598
2841 738
170} 572
M2 555
1861 530
2131 690

A B

326kb 9792

......

................

..........

LR § R
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This tests for the significance of difference
between the mean scores (of Forms I, III, and V, and the
total sample) and a theoretical chance distribution
mean. For all four means, it was found (using one degree
of freedom) that the significance of difference was less
than the ,0005 level, As the difference was found to be
much less than the acccpted level of ,05 (Beyer:1968:
283), it can be concluded that Hausa T.T.C. students!
ability to match identical colours is significantly
above that to be expected by chance.

Not all colours were matched with equal frequency
(to be noted in the ranked order of colours based on
frequency; see page 59). It is of interest, however,
that no common trend can be detected as to order of
difficulty. It could thus be postulated that cultural
traditions bear little effect on the subject's ability
to matech identical colours.

Colour Matching as a Factor of Maturation

Does the ability to match identical colours ine-
crease with maturation; or has it reached its present
level sometime prior to entrance into T.T.C.? The first
null-hypothesis developed for this study is that there
is no difference betwven the mean scores of Form I, Form
11T, and Form V on the Colour Matching Test, Put simply,
if there is no difference in the mean scores of the
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various forms, them it may be assumed that colour match-
ing ability does not inerease with maturation. However,
if there is a significant difference in the means, then
it might be concluded that colour matching increases
with maturation,

Three t-~tests were used to establish if there was a
gignificant differencce betwcen the means of Form I and
Form III, Form I against Form V, and Form III pgninst
Forn V. It was found that 't' for the mcans of Form I
and Form III was 2.77. A significance of the ,005 level
results from tabulations with the students' t-Distribut-
ion tables (Beyer: 1968:283) using a degree of freedon
of one, Following this same procedure, it was found that
for the ncans of Form I and Form V, t = ,771 with the
gignificance of differcnce being greater than the .10
level; while the mecns of Form III and Form V resulted
in t = ,165 and a level of significant difference great-
er than ,10, Since the significance betwecen the means of
Form I and Porm V and Form III and Form V is greater
than the ,05 acceptable level, the second null-hypothcse-,
is is accepted. It can thus be postulated that colour
matching ability did not increase with maturation
anongst the Hausa T.T7.C, students,; but must have reached
its present level at some point prior to the students!
acceptence into the T.T.C.

Trends in Differcntiating Colour Hucs in Hausa

In regards to differentiating within the Hause
language between thc colour hues used in this study,
three interesting trends were observed during the pre-
liminary step in the construction of the Colour Naming
Teet - Hausa.
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First, although there are cases in the Hausa lang-
uage where there is not a specific colour word available
but rather a phrase used to designate a colour hue, it
would app.ar thaet the people are capable of communicat-
ing the colour concept they intended. It should be noted
ot these cases most often occur with the colonrs which
are not encountered in everyday life,

Secondly, of the 50 Hausa adults interviewed, the
majority (when first encountered with the colour chips)
tended to mentally classify the particular colour hue
into 'families' which shared a common label., An example
of this is that red-violet, rcd, red-orange, and orange
are cll referred to as 'ja'; blue and blue-violet as
'shudi'; yellow-grcen, green, and blue-grecn as tkoret,
and yellow and yellow-orange as 'rawaya'. Finally, when
confronted with two or more colour target cards which
were of the same 'family', the subjects were able to
further discriminate the colours by either association,
or by simply adding a descriptive adjective to the
colour term o> phrase. /n example of colour discriminat-
ion by association was yellow-orange, which was first
cnlled 'rawaya' and later referrcd to as 'ruwan kwai!
(water of egg) or ‘ruwen gwaiduwa (water of egg yolk).
Exemples of the second type . discrimination are blue,
which was first called 'shudi', later being referred to
as 'shudi, ba so sai ba' (blue, but not quite), and
yellow-2rcen which was formerly called 'kore'!, later
being called 'kore shar' (bright grecn),

Iearning Effeet on Hausa Colour Naming Tesit

To test for a possible learning ¢ffect on the

Colour Naming Test - Haousa as a result of the Colour
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Naming Test - English preceding it, a t-test was run
between the mean scores for the three Forms of Group X
ond the mean scores of their counterparts in Group Y.
If the significance of difference is found to be less
than the .05 level, it can be assumed that the learning
effect factor was present on this test. It was found
that for Form I, III, end V, that t = .256, t = =-,6k4,
and t = -.086 respectively. With one degree of freedon,
the significance of differcnce at each Form level was
found to be greater than the .10 level, s this is
greater than the stipulated ,05 level of acceptability,
one may conclude that therc vwos no learning effect in-
fluencing the scores of the Colour Neming Test - Hausa
and thot it was valid in this aspcect.
Colour Naming /Ability in Hausa

The ability of Hauea T7.T.C, students to name col~
ours in Hausa was analysed by means of o t-test between
mean scores of Forms I, III, V and the total sample
with that of & theoretical chance distribution mean, It
wes found that the studcents performed significantly
better than expected by chance, The degree of differ-
ence between 211 means and the theoretical chance dise
tribution mean was found to be very significant (,000%),

It should be noted that in all three Forms, the
neutral colours were most accurately labeled. Other
than these colours, howevery; there seems to be a consid-
erable dcgree of veriation as to order of difficulty in
labeiing the colour appearing on the target card in
Hausa. i need for more research in the naming aspeet of
colour perception ies apparent before hypothesi, ing that
the evolution of colour terms is fixed for all
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languages (as postulated by Berlin and Kay (1969)).
Colour Naming in Hausa as a_ Factor of Maturation

Does the ability to identify colour hues by colour
nancs in the Hausa language increase with maturation?
The second null-hypothesis developed for the purpose of
this study was that there is no difference between the
mean scores on the Colour Neming Test -~ Hausa of Hausa
T.7.C. students in Forn I, III, and V. Put another way,
if there is no significnnt differcence in the mean scores
then it ean be said that ability does not inercase with
maturation, However, if there is o significant differ-
ence, then one may conclude that colour naming ability
of Hause T.T.C, students does increase with maturation,
This was tested using a t-test to establish thc degree
of significance between the meon scores for Form I and
Porm III, Form I and Form V, and Form III and Forn V,
In the t-test between Form I and Form III, it was round
that 't' was equal to 3.80, which (when tabulated from
the student's t-Distribution tables (Beyer:1968:283)
using a df (degree of freedom of 47) resulted in a sig-
nificance of slightly less than .0005. This same proced-
urc was used for Form III and Form V resulting in o '¢!
of 7,00 or a significonce of less than .0005, whilec
Form I ond Form V resulted in a 't' of 8,64 or a sig-
nificance rmuch less than ,0005. As the significance
level in 2ll threce t-tests wes far less than the accept-
able .05 levcl, the null-hypothesis is reflected in
favour of thc hypothesis thot colour noming ability does
increase amongst Hausa T.T.C. students with maturation.

- -

As o continuation of the analysis of the learning
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effeet of the other naming test instrunent on Colour
Neming Test - English, a t-test between the mean score
for Group X and that of Group Y was carried out for
each of the three Form levels. 1t was found that for
Form I, Form III, and Form V that t = 44y t = =-,70,
and t = -,82 respcctively., With one degree of freedon,
this resulted in a significance of difference betwecn
the means for Group X and Group Y at 2ll thrce Form
levels of greater than the .10 level, JAs this level of
significance is greater than the acceptable 105 level,
one nay postulate that there is no learning effeet
factor present in the scores of the Colour Naming Test-
English and this test instrument in this aspcet is
valid,
Colour Naming Ability in English

To analyse the ability of Hausa T.T.C. students to
nane coiours in English, a t~test was run between each
of the mean scores on the Colour Wamning Test - English
for Forms I, III, V, and the total sample, and that of
a theoretical chance distribution mean. It was found
that the significance of difference in each of the four
t-tests was less thon the ,0005 level, As the ,0005
level is considerably less thon the acceptable .05
level,; the significance jig found to be great. It may be
concluded that (as in the C,N,T. 2nd C.N,T.H.) the
Hausa T.T.C. students!' ability to name colours in
English is far greater than that expected by chance.

Unlike the C.N.T.H., there was no particular colour
or group of colo.rs which were labcled correctly with
comaon frequency among the threce different Form levels
in this Colour Naming Test - English. On the contrary
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no cormon trend in the order of ability to name the diff-
erent colours of this study exists.

8 this study deliberately used pure spectrun
colour hues (in hopes of accurately assessing the Hausa
T.T.C., students! ability in various aspects of colour
perception), it has a very limited contribution to the
question of 'focal points! and their relationship to
colour nening ability. /hat was found, howevcr, was that
when confronted with only colours containing a 'core
meaning', the Hausa 7.T.C, students appeared to excell
in those colour hues or 'focal points'! which could be
regarded as earth colo.irs., This finding night allow one
to postulate that one's environment is a factor on one's
ability to identify colours by name labels,

Colour Naming in English ns a Factor of Maturation

Does the ability to identify colour hues by colour
nomes in the English language increase with maturation?
The third null-hypothecsis developed for this study was
that there is no difference betwecn the mean scores of
Housa T.T.C. students in Form I, III, and V on the
Colour Nening Test - English, If there is no significant
differcnce between thc means, then it can be concluded
that ability does not increase with maturation, If,
howcver, there is a significant difference (.05 or less)
then it may be said that English colour naming ability
does increcase with maturation.

To esgstablish whether there was significont differ-
ence between the neans, o t-test was carried out between
the mean scores of Form I and Form III, Form I and Form
V, Form III and Form V. The t-test between Form I and
Form III resulted in t = 2,84, while the difference was
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significant at the .005 level, This same procedure was
used for testing the significance of difference between
the meons of Form I and Form V resulting in t = 8,42
with a significance of difference of less than ,0005,
while the difference between the means of Form III and
Form V resulted in t = 5,58 with a significance of diff-
ercnce at the .0005 level. s the significance level is
(in all three cases) less than the ,05 level, the null-
hypothesis is rejected ond the alternative hypothesis
accepted that colour naming ability in English does
increase with maturation.

Colou ytching's E on Co

Before one is nble to name colours in English or
Houso, mast he be able to match the colour with an
identicel colour? If this is the case, a significant
degree of correlation should be expected to exist bet-
ween these two test instruments and the colour matching
test instruments,

The fourth null-hypothesis in the study was that
there is no significant correlation between the Colour
Matching Test and that of the Colour Naming Test -
Hnusa or Colour Naming Test - English, To calculate the
coefficient of correlation, the Pearscn Product -
Moment Formulation for Simple Iinear Correlation was
used,

N2xy (Zx)(7y)

s ee— - B
/ ﬁqffxg - (Ix)° _!I'Nl.yg—- (f'-y)gj

The degree of correlation between the Colour Matching
test scores and the Colour Naming - English test scores,



87

and the level of significance can be found below for
Form I, III, V and the total sample.

Degree of Correlation Significonce

Form I . 3510 . 007
Form III 1979 . 089
Form V . 0575 . 349
Totel sample .2032 « 007

In addition to the above are the following degrees of
correlation between the Colour Matching Test scores and
the Colour Naming Test - Hausa scores, and the level of
significance for Form I, III, V, and the total sample,

Degree of Correlation Significance

Form I 2451 . 047
Form III 2h5h . 046
Form V . 1460 156
Total sample . 1872 .012

i8 the correlation wns found to be significant (at
the ,05 level or less) for the total sample and Form I
in both of the above tests for correlation, as well as
Form III in the C.M,T, with C,N.T.H., one may reject the
fourth null-hypothesis, Thus, it is possible to conclude
from these findings that the a2bility of Housa T.T.C.
atudents to name colours in both Hauso (C.N.T.H.) and
English (C.N.T.E.) languages is related to their ability
to metch identical colours on the C.M.T. This relation-
ship tends to support the 'weak version' of the ‘horfian
hypothesis, or a rclationship between terminology and
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perception, There is a need, however, for further re-
gearch into this aren, Horris (1966) has suggested that
the Zulus formed individualized colour labels as occos-
ions arose within the culture. This activity appears to
exist amongst the Hausao people as well.

The Effect of Colour Naming in Hausa on the Ability to

Name Col n lish
In addition to the ability to mateh identical

colour hues, does the ability to name colourg in one's
nother tongue (Hausa) affect one's ability to nane
colours in English? If the ability to name colours in
Hausa does affect the ability to name colour h.es in
English, one might expect a high degree¢ of correlation
betwecn the two test scores, For the purpose of -this
aspect of the study, the fifth null-hypothesis was dev=-
eloped. It states that there is no significant correl-~
ation between the Colour Naming Test - Hausa and tlLec
Colour Naming Test - English, This null-hypothesis wns
rejected (sec bhelow) by using the Pearson Product Mo.nent
Formulation for Simple Linear Correlation,

Degree of Correlation Significonce

Form I 4533 .001
Form IIT .0937 263
Form V . 3166 L0714
Total sanple . 3869 .001

As 011 coefficients of correlation were significant at
the .05 level or less, except for Form III, the fifth
null-hypothesis wns rejected. Thus it enn be expected
thet, anongst Hausa T.T,C, students; the ability to name
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colour hues in English is related to the subject's
ability to name the colour in Hausa,
Colour Preference

In comparing the ranked order of preference for
colours (resulting from the Colour Preference Test) with
those of Eysenck's (1941) (mentioned in the review of
literature), it was found thot the unequivocal order of
prefercnce for colours anongst western subjects is not
repeated by Heusa T.,T.C., students of Kaduna State,
Nigeria. YWhile, according to Eysenck, blue and red are
nost preferred; it wes found thot among the Housn sub-
jeets, these colours fell in the lower 33% of the colour
preference list. iccording to Eysenck, green, violet,
orange, and yellow are less pre¢ferred than red or blue,
Howevery, with Hausa subjects, green and violet were
found to rank in the top 33% of preferred colours, while
orenge and yellow werc preferred over red and blue but
less thon green and violet. Such results would lead one
to pestulate that a universal order of colour preference
does not exist. Whether this is a result of culture, as
Kouver (19%9) would like us to believe, cannot be ascer-
tained from this study, but should be investigeted in
further research.

The Effect of Colour Preference on the /[bility to Name
Colours

Do Hausa T.7.C, students perform better on the
iteus in the C.N.T,H. and C.N.T.E. which deal with
colours for which they have demonstroted a preference on
the Colour Preference Test? Two null-hypotheses were
developed for this aspect of the study. The sixth null-
hypothesis states that there is no significant
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correlation between the ranked order of preference on
the Colour Preference Test and the renked order of col=-
ours most correctly labeled in the Colour Naming Test =-
Housa, The seventh nmull-hypothesis stipulates that

there is no significant correlation between the ranked
order of preference on the Colour Preference Test and
the ranked order of colcurs most correctly labeled in
the Colour Neming Test ~ @nglish, If the students do
perforn better on items which deal with the colours they
prefer, then it coald be expected that a significant
coefficient of correlation will exist for the ranked
order of items corrcctly labeled on the C,N,P.E. and the
C.N.T.H. 2nd that of the ranked order of prefercnce on
the Cclour Preference Test.

The ranked order of items correctly labeled in the
C,N,T,H, and the C.N,T,E. can be found on page 61 and
page 68 respectively while that of the ranked order of
colours most frequently preferred can be found on page
7%, A test for correlation wos carried out for each of
the three¢ form levels between C,N,T.H, with C,P.T. and
C.,N.T.E. with C.P.T. As there werc ties between the
various ranked colour itemes in both the C,N.T.H. and the
C.N.T.E., it was nccessary to use the following formla
of Kendell!s Ranked Order of Coefficient of Correlation.

t = —
! n(n-1) ) / n(n«1)

VT TN T

where K = %! £ (fi - 1)



91

o2& _

It was found that no significant level of correlat-
ion existed between the C,P.T. and the ranked order of
the C.N,T.E. or C,N.T.H. for Form I, I1I, and V, as each
wns significant at a level greater thon the acceptable
.05 level. Thus, the sixth and seventh null-hypotheses
were accepted. One can postulate from these findings
that preference for o particulor colour has little (if
any) effect on the ability of Hausa T.T.C. students to
name the colour in either Hausa or English,

SUMM.

In summary, the computer analysis of the data res-
ulted in the following findings.
Colour tchi

1. Hausa T,T.C. student's ability to match colours
is significantly anbove that expected by chance. The _
average student is capable of matching colours with a
95/ level of accuracy. There are, however, some colours
which seem to be more difficult to natch thrn others.
The ranked order of difficulty in metching colours can
be found on page 59.

2, The ability to maotch colours did not increase
with maturation among T.T.C., students, but had appeared
to reach its level at the period of life prior to the
students! enrollment into the institutions.

Colour Naminz in Hausa

1. Heuse T7.7.C, students' ability to name colours

in the Hausa language is significantly above that
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expected by chance. However, the average student is
capable of naming the bosic colours used in this study
with only 65% accuracy. Many of the colours laock stand-
ard Heuse colour terms (a faoct which may contribute to
the confysion as to the name of a specific colour hue),
.1though there does not appear to be a concept for
certain colours, Hausn people are quite capable of com-
mmiccting (through various means) that colour concept
which is intended.

2. There is no signilicant learning effect from
the C.N,T.E. on the colour naming in Hausa.

3. The ability to name colour in Hausa increased
with maturation anong T7.T.C. students of Hausa origin.
Colovr Neming in English

1. Hausa T,.T.C, students' ability to neme colours
in the English language is significontly above that
expected by chancc. However, the average student is
copable of naming the basic colours used in this study
with less than 60% accuraocy.

2. Therc wos no significant learning effect from
the C.N.T.H. on thc colour naming in English,

3. The 2bility to name colours in English increcase
ed with nmaturation among T.T.C. students of Hausa
origin.

%, Hausa T.T.C. students must be able to match
colours before they are capeble of matehing either
English or Hausr colour terms with a colour,

5. ‘There is a correlation between the Haouse 7.7.C.
students' ability to name colours in Haousa and their
ability to name colours in English,

Colour Preference
1. The order of colour preference which csn be
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found on page 74 would appear to be in opposition to
Eysenck's (194%1) universal Mmnequivocal' constant order
of colour preference.
2. Colour preference appears to have no effeet on
a student's ability to match colours, to name colours
in Hausa, or to nome colours in English,



CH,.PTER IV

CONCTUSION AND RECOMAEND.TIONS

Sumnary

In this study, the interest of the investigator
began with the speculation that 21though all normal
T.T.C, students are blessed with an array of sensory
faculties of which the visusl equipment for colour per-
ceptual activity mny be of thce most importance to Art,
they unfortunately have not decveloped their colour
percentual activity to its highest level of potential-
ity. It was decided to test Hauso students since they
could be considered a significant group among T.T.C.
gtudents, One-hundred-snd-forty-four students were
chesen randonly from 2 population of four-hundred-and-
sixty students of Hauso origin who had experienced no
difficulties in colour vision when tested with the
Ishihara Colour Plates. The scmple consisted of three
groups (Form I, III, and V) from each of the four inst-
itutions gselccted to participate in this study.

It was further decided to test the aspects of
colour perception - colour matching, colour naming, and
colour preference - since they could be regarded as
boasic among the various aspects of colour perception.
Colour Matching Test, Colour Naming Test - Hausa,
Colour Naming Test - English, and Colour FPreference
Test were the four test instruments designed to collect
data on T.T.C. students'! ability in these various areas,
These were administered individually to each student,

9k
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under normel doylight conditions, during the first week
of school for Form I subjects, and during the first
month of school for Form III and Form V subjects.

The data resulting from these four test. ingstruments
was then punched onto approximately 500 computer cards
by the resecarcher, The statisticel techniques - Standard
Deviation, t-test, Pearson's Product Moment Formulation
for Simple Linear Correlation, and Kendall's Ranked
Order of Coefficient of Correlation - were carried out
throu h the use of the Statisticol Package for the
Social Scicnces (Nie, et al:1970), This computer analy-
3is led to numerous findings which have been discussed
thoroughly in Chapter III, Neverthcless, it is approp-
riate to recapitulate what these findings were.

The major findings were:

(a) Hausa T.T.C. students possess a strong ability
(95%) to match colour, This ability appears to have
reached the present level at a time in life prior to
their acceptance into the T.T.C.

(b) ‘lthough the Haousn language is rich in colour
terms, there are hues for which it was found that no
stondord colour term existed.

(¢) Hause T.T.C. students possess only a moderate
ability (65%) to nane colours in Hausa, but such an
ability does increase with meturation.

(d) Housc T7.7.C. students possess less ability %o
neme colours in English (60%) than in Hausa, but this
ability does incre=sse with maturation,

(e) There is a significant relationship betwecn the
students! ability to name colours in Hausa and their
ability to match colours (r = ,18).
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(f) There is a significant relotionship between the
students' ability to name colours in English and their
ability to mateh colours (r = ,20).

(g) There is a significant relationship between the
ability to name colours in Hausa and the ability to name
colours in English (r = .38).

(h) There is no fixed order of colour preference
amongst Hausa T.T.C. students.

(i) There is no significant relationship between
the students! preference for a particular colour and
their ability to match that colour or name it in either
English or Hause,

Recormendations

The following implications can bhe made for Art
education in the Grade II Teacher Training Colleges as
a result of the findings discussed earlier in this
study and reviewed above.

1. 4is colour perception is extensively a visual
activity, any attempts to teach for colour perception
should moke use of this sensory faculty so as to devel-
op it to its utmost potentiality. The lcarning of
colour in a purely theoretical manner is to be compared
with le2rning to swin by correspondonce., The machinery
for visunl perception appears to exist in the visual
sensory foculties ot a high level of sophistication, It
is more than capable of the task demanded of it
(cvident in the high percentage (957) of accuracy on
the Colour Mateling Test), Whether this machinery (the
eye) is utilized to its fullest capecity will depend on
the training and mastery of it, The 7,T7.C, art



97

education syllabus could and should provice appropriate
learning experiences which has as their primary object-
ive to increase the ability to utilize the visual
sensory faculties.

2. 45 it would appear that the cormunication of
colour perception is related to language, it is re-
commended that the arv education syllobus should make
allowence for developing the students! ability to nane
colours, Whether this would involve an explanation of
the teaching method alrecdy extensively used (formal,
lecturing), or whether it could be achieved through
unfettered experimentation and lenrning-by-mncans-of-
discovery will ecntimie to be a decision of the indiv-
idual tcoacher, What can be sugrested is that the time
spc 5 dealing with colour perception (of vhich a large
portion should be outside the formal colour theory
aspect) should be approached with sensitivity. Colour
exists in thc eye of the beholder. It is clear that
colour perception and colour appreciation nay vary
considerably with every individual, Thus any attcmpt
to dictatec the choice and correct use of colour through
positive rules should be secen as irrational and futile,
(if not damaging) - a hindrance to students' personal
developnent,

3. It would oppcar that colour naming in English
is related to one's nbility to nome colours in Hausa,
Since the Hausa language cppears to be rich in cclour
terns, art educatl  : should encourage the future prim-
ary teacher to utilize the nlready established found-
ation of Housa colour terms in order to teach the
various English colour terms. Such a suggestion seens
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to fit suitably into the present trend of teaching in
the vernacular during the first two years of primary
school,

4, 4 difference wos found in the ordering of pref-
erred colours between the Hausa T.T.C. students and
subject from the Buro-imerican culture. This difference
should be noted when ordering supplies related to
colours (i.e. paints, inks, dyes, and yarns). There is a
need to take into consideration thc consumer (the
atudent) when ordering from overseas firms often offer-
ing assorted colours in economny size packages, These
special packages contain the basic colours plus those
colours most preferred by the cultures in whieh the
firfms arc established. Purthermore, as indigenous firms
are cstablished to neet the ever-increasing local demand
for art supplies, they should make cvery possible effort
to cater to these unique preferences plus those of the
other cthnic groups within the country rather thon
sinply trensplanting a western art supply firm into the
Nigerian sociecty.

5. To teach perccption is no more possible than to
teach art apprcciation. There is a nced then, for an
earncst attenrpt to 'turn on' and 'tune in' the scnsory
apparctus; art educators should make visible the invis-
ible. In short, they must teach for perception,

6. Colour vision difficulties do occur universally
at o rother high level cnong males. Colour vision should
be tested early in the students' Art education progromme,
This should not be done for the purpose of belittling or
exenmpting the student from participating in the various
art activities. It should be donc primnrily to introduce
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the .rt educator to the possible difficulties confront-
ing any particular student.
Conclusion

The specific objective for this study were mention-
ed in the opening paragraph of this study. They are as
follows:

1. To investigate amonyg students of Hausa origin
attending Teacher Trcining Colleges of Kaduna State,
Nigeria, thc ability to perceive colour with specific
emphasis on those aspects of colour matching, colour
naning, and colour preference,

2. To discover inplications arising out of these
findings for the inmprovement of teaching for perception
within the Teacher Training Colleges of Kaduna State,
Nigerie. e

.1though grent care was taken at each point of
this study, there are bound to be those aspects of
rescarch techniques, statistical techniques, or inter=-
pretation techniques, which are not perfect or could be
improved. If; however, this study assists art educators
in their acwesome responsibility of teaching art to a
future generation of Nigerions, ~nd,; specifically Hausa
pcopley, this study will have fulfilled its objectives,
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COLOUR MATCHING TEST
(5. MPLE)

Instructions:

1 (researcher) an going to ask you sixteen quest-
ions, In each question you will find e coloured squaore
(target card) on the left hand side of this board., To
the right of each target card you will find four colour-
ed squares labled 4L, B, Cy and D, You are to select from
the four coloured squares labled A, B, C, and D the one
square which appears to be most like the colour of the
target square. This is not a race you have as much time
as you feel is necessary to answer each of the quest-
ions,

N.B. It should be noted that this is only a sample test,
Since order of prescntation for the sixteen items in
this test were randomized, since order from left to
right for the four coloured response squares was rondom-
ized, and since in each itemn one coloured response
square was rendomly selected, each test is unique.

-

Il EE -

target square

target square




target square
target square

target square

target square

terget square

target square
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target square

A B C

target square

target square 4L B C D
target square A B C D
target square L B C D

i . B C D

target square
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COLOUR NAMING TEST - HAUSA
(S..MPLE)

Instructions:

Zan yi maku tambeyoyil sha-shidda a kowace tambaya
zaku sami launi cikin square a gefen hagun wannan allo,
A donan kowanne allo zaku sami 'square! guda hudu da
sunayen launi cikin Hausa a rubuce a cikinsu. Wadannan
sunayen an basu lamba A, B, C, da D,

Ka zobi daye daga sunayennan na Hausa guda hudu
wanda ko go yafi dacewa da launin da ke kan allon, Kana
iya daukan lokacin da kake bukata don bada amsar ko wace
tambaya.

N.B., It should be noted that this is only a sanple test.
Since order of presentation for the sixteen items in
this test were randomized, since order from left to
right for the four Hausa colour names wns randomized,
and since in each item on Hauses colour name wns random-
ly selected, each test was unique. Furthermore, the size
of ocolour chips is 1/10th of the originnl size.

- a) Toka-toka b) baki kirin c¢) kasa-kasa

d) fari fat

- a) rawaya b) shudi c¢) ja-ja d) ja
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a) ja vur b) ja c¢) ruwan gwaiduwa
d) moi launin jar garura

a) kore b) shudi c¢) kore shar

d) ja wur

a) baki kirin b) toka-toko

¢) nsa-kasa d) shudi

a) kore b) ja=ja c) ja war

d) mai launin jar gorura

a) rawaya b) kore c¢) shunaiya

d) ruvon graiduwn

a) toka-toka b) kasa-kasa ¢) rawaya
d) fari fat
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zargina b) shudi ¢) ruwen gwaiduwa
mai launin jar garura

zarginae b) ja=ja c¢) ruwon greiduwa

kore shar

nai launin kwan gwaina b) kore

zargina d) ja

shunaiya b) ja war c¢) zargiaa

rawaya

boki kirin b) toka-toka c¢) ja=ja

kasn-kasa

ja b) kore shar c¢) nei launin jar

garuras d) shunaiya
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a) mai leunin kwan gwaina b) rawaya
¢) moi launin jar garura d) kore shar

-

n) shunaiya b) shudi ¢) ja-ja
d) mai launin kwon gwaina
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COLOUR N.MING TEST - ENGLISH
(5..MPIE)

Instructions:

I (resenrcher) am going to ask you sixteen quest-
ions. In ecch question you will find a coloured square
{target card) on the left hand side of this board. To
the right of each targct card you will find four squares
with an English colour nome printed on each., These nre
labeled A, B, C, and D, You are to select from the four
English colour names the one which you think best re~
presents the colour of the target square. This is not a
race you have as much tinme as you feel is necessary to
answer eech of the questions,

N.B. It should be noted that this is only a sample test.
Since order of presentation for the sixteen items in
thias test were randomized, since order from left to
right for the four English nanes was randomized, and
since in each item on English colour naome was randonly
selected, each test was unique,

- a) Yellow b) blue c¢) orange 4) red-
orange
- a) Red b) red-orange c) yellow-green
d) blue=-green
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Green b) blue c¢) yellow-green d) red

Black b) white c¢) grey d) blue

Green b) orange c¢) red d) red-violet

Yellow b) green c¢) violet d) yellow=-

orange

Grey b) black ) white d) brown

Blue=violet b) blue e¢) yellow=-oronge

red-violet



a)
a)

a)
d)

a)
a)

a)

a)

f])

aj

d)

I

Blue-violet b) oronge c¢) yellow=-orange
yellow=-green

Blue-green b) green c¢) blue-violet

red-orange

Violet b) red c¢) blue-violet
yellow

Black D) blue c¢) orange d4) brown

Red-orcnge b) yellow-green ¢) violet

red-=violet

Blue-green b) yellow c) red-violet
yellow=green
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a) Violet b) blue c¢) orange
d) blue-green

a) Grey b) black c¢) white d4) brown
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COLOUR PREFERENCE TEST
(S/MPLE)
Instructions:

I (researcher) am going to ask you sixty-eight
questions. In each question you will find four coloured
squares labeled £, B, C, and D. You are to select from
the four coloured squarcs the one coloured square you
like best. This is not o race, Teke as much time as you
fecl is necessary for each cucstion,

N.B. It should be noted that this is only o sample test,
Since order of presentation for tae sixty-eight items in
this test were rondomized and since order of presentat-
ion from left to right wns randomized for each itemn,
each test is unique.

A B C D
A B C D
B C ]




114







16,

12

20,

A

116

B C




117

D

‘_j. I“:f. wl

D




118

.
@
o

30,

315

L]
N
™




119




40,

L~

B

43,

=

-
am]

‘.;{1 g - - - -

B

5]



(]

B

50,

-







58.

il
59,

i
60,

i
61,

J‘A
02

EEY

63.

123

F_:J . LIj. m . :;:I l ‘:1 .

C



D

(]

L B

F C D



12%

TABIE XVI  RAW SCORES OF FORM I

WOMENS TEACHERS COLLEGE, ZARTA, NIGERIA

- - - R e A ke D e
- OOl -~y 3 , TOND v oy €O v (U INEO NET 00D ON .w..
42 ! e v vrtrorTreTmees O L o= e L 32 .
= ™ - !
TTlu. - —— —_—  — . . . . -
” m-..um111111114114|4|14|116. et i oR ol el o8 el Jdealaell ol o 9”
e
L) | B L] ]
' s et
’ 4 ' '
-— v~
] ? LA 1 )
- ! -
LB 1
- 1
1 1 '
il & —
;| ‘
s Il —
! ' 3
7] L
* 1- .
- ™
' H .
D Orrererr ey ._.»J.* e Tt Ot !
b v
1 1 ¢
.“ fl et reree O O rOrrrrr e ]
2 " =ie - !
. @
- gl rrrrrrrrrrr e O 3—1111111101011111\4.
: m" l it § 10 - |
§ 5y _ pr 1
mm“ : Mt g 1 3 tm g :
] ¥ ] _ o go ¥ .__ “ ®od £ o0 !
m MO+ @ ) g G e@ i
\a! oo ™~ ] % 00w ~!
i g o188 31 Hwl o8 . a2 File S& 1
m._e__ o gAM weeo._m.no M.u_ o8 oe.o.emno - :
! gl oC AHAPHAO O Z 1 HO 10 g 100 AHAPeoACHZ1~® <)
AL TR R o EREE R RS
| S h 888 ARSSnSARASSR J|' S| SEREASRSHSs




o e -

J X T Total

T
]

R/W SCORES OF FORM I

126

B CDE V7P G H

L

——— -

4= - -

i
!

WOMENS TELCHERS COLLEGE, ZARIA, NIGERI.

TABLE XVI (contd.)

Colour Naming Test - Hausa

istudenta

* o INCD S o0 (N0 OND DNy + IO
T b e b et L sl oo

138

e B ——— e — e

T OWwDT e DO ™ O
~ 000" Orrrrrrr—rv0QO
rOr-OErrTETrETEreD
OOy QOO O
OO0 00~0000+«v0O0O
00T rrr OO v
=L vy R rererarv e 0
e 0l OO
Ll ek ok ol el ol a5 B oe B gl ol R ol
~O0O0O~0O0 0O v r—rv0
“rrOrrrr OO

e OO

|
|
|

Q
() .ﬂwmﬁu +um
& MO em
8 m_wmw R
@m“nnu w_c_ W _dwmmuw =
i8R idsdsens g
HEEHH2SASHT A3 B

%13 9 1% 11 13 12 6 10 13 11 1

Colour Preference Test

FIRGIZIRTTRRARZER

Lrwmw1:4=;:(4nf974=HWc)7;&
_ NOMOWVNT™O0OM OF40000
- ™~ -
":12n(h&?hébdfuﬁ(41(4d£J1.
AN INAMD OO O O o 2
QN0 U INF 3 N v ONDNDO D
MM 3 4 en0 NG N
MO ONIN ™ M _F NINeND oy )
NN © v 00 o 4 DM oD
—ONANV IO AN G —
NN F N =N N0 (O Y

O T O o NN O MININy O

NNO F ~ MO O S0 Mt ™M
—

- = - — m—

Yellow-orange
Red-violet :

Violet
Yellow-green
Black

Red~-orange
Brown

iBlue-violet

'Grey
Red
Blue-green

TOTAL

‘Orange

Yellow
White
1Blue

Green

68 68 68 68 68 68 68 ¢ 68 68 68 68| 816




Tot

fr

-— e 8

- e e

o el

R I

-
-

127

P S

A B CDEU? P GHTIJI KDL

i i

TABLE XVII RAW SCORES OF FORM III
WOMENS TEACHERS COLLEGE, ZARTA, NIGERIA

———

our Matching Test

1

k‘) tudents

s

e —— : e e ——
» A ]
A Trad NN T © o N :
Ll Sl o e ol e i R o e Y f . - ~ — - 3 .
- —
’ ' " .
e - — g " Lo s J
M1x1114!114|11..4|111.4|111 o 1 T O rrrrr O T e O - 31!”
w ! -
. 1 L]
L g —
! t ' .
e O ! MR R R R R o o R e R S e R o S 2.0 B
[
1 1- 1 -
~“ 1 L]
‘
bt o etk ook oot sl omh el o il s ok o ok ¢ l =00 == 0+~0Or+00000 o~
A R |
e ol ol Sl o ol mll ol gl B el 6_“ “1101101.101.1:01.010 0”
L ~—
4 1 1
e rtrrererrerrese O M11O11.0.1..101|1..01.0011 (=
— = |
_ “
T T T rTrYese O “1001101101101110 O}
hl ‘ N
..I_ ! '
= \
{
b ! -
ek pel = B ol ook o5 ok el 2l b b ol ok ot - - "11.111..11.101-1.0111.0 3_
™ ) L
et -
1 3

{Colour Naming Test - English

_..
”m : ) |
 » 8 g . g
& 583 58 ilE: ¢ 268 5g |
% oo 1@ _ ! 00 @ — !
o £ = twmu.n Ow * _ O N = .nwm.u.t ow )
o.M oeeo..m.wo L“. : oM oe_o_em.w_o =
YW-GO A+ A4 0 1@ <] .Ym.ec AP OAOAZT I H O < |
B e ERRE A R EE I S R PR R
PG%RGBEY; oo Hm o1l _G%RGBRY?;YBWBMY,%_ =



128

)

W SCORES OF FORM III

RA

TABIE XVII (contd,)

#OMENS TEACHERS COLLEGE, ZARIA, NIGERIA

S odene o

——tm - -

.

~4
i Ovol NGO O —\0m aN 1~ Yo I
i ek - &+ . “3376M@W3WM1¢.2%W\“6 4
! ~I W :
“ H ]l 00 rrrrrrmrrvreOr~ ™M 1 NND0 O3RN0 (U QU NN A I 00 @_
1 .
K 1 . : :
H ' O rrrrrr O rOrr e 3““ loanOooaATraANOOOOVNOS o
] " w 1- . ™ ~— . Tt L 6.“
] I leerO0rrr+rvrm 00~ 2.. “2\42132-4\450;4031L.r0/ O !
w m 1_‘ ' T ~— O
' 1 e =
i 1 1 3
™~ o ’
1 ' ;
; “Gm1011111101101111 ™ | MO INDNINN \O 1IN0 v 10 1NNy %“
-~ }
{ ! ! ¢
™ | L]
1 ] L] %  J
' Al rOrYr-00r-0000r000 0 | OvrVINTONONTFM+FOVON @,
v 3~ \ -3 | e And ™ O
} m “ Al "Orr~rOrrOrrOrre0 v f A no o 30 vt et %“
| -

) 1 ¢ )
“M 1O | ~OrrrrOrrO0O0++Orr r ““ Pl OVO00CVr-~00 NNY X |
! -H a i % - - O !
. A ~O0O0FrrrerrrrOrrere Ml E | mr0mMantolna~a =Moo ©
m.ﬂ ™ . - -— b ks o 0
P S K {FOEDFOr T FE Oreror © A Q ‘41586525714\422535%_
i 4 1) 1

D 3 3 !

! g 18 B 5 _

. , £ ® Sy : - :
1 [l = +» ' o] oc ) a y

- ~HNO em. ! H W o m — o !
=la! © o i ; L~ o O !
wlBl of 2 Fibe S3 MOIBIS.. § ¢ o B .
m”ew o g.M oe.o.em.wo L_“u_ooveoeokm. gt t 1!
igipglog ~¥edad 11O 411 0. 14 1ddPHOZOS 0500 <= |
AL R CE R R R R R L
l1olm *G&RGBRYMBYBVBRYB S o) mmms SEHARSSEEHA 5§

4
1



129

TABIE XVIII RAW SCORES OF FORM V
WOMENS TEACHERS COLLEGE, ZARTA, NIGERIA

e ————— e A B B i iy

. .- e

O e

Colour Matching Test

— ..
. et e w4 s & =

- - -

. s > w

“-1111111111111111 ?4‘ B skt ol TR T T - e \u-__
. ~ I3 - !
S i . —
- -
] 1 1 1
= e
‘ﬂ . -
= -
1 v '
. = - .
H“0000010000100000 2“_ L FOrr e OO rOr0 v !
-~
1 N ¥
= L=
ty ' 1
' ¥ i .
= 3 o] b
. 44- .
D"1111111111111111 fauumm1111111100101.011 2"
' ™ -
! T ' '
. . .
A rrerr e rer e O nut rOre~Orr=OrOrrOrv «+ !
- 1 2
{ i* @ .
B R e e B B e R R & R o n
. = | e
1 8 - L] 0_
. S ey - Ill-l!w* go‘..l - ——— w
“_ £ .8 g tm 5
) (] g0 < i .m ) oog + Q@ '
i &0 Mo~ em Y K &) — N O enu :
o ! P cvo ~ = m oom — ’
$ 1 . .n._.ﬂ o1 ' .W. c 1 :
8! oN 2 P32 - .- o = e R L ;
o, togM Oeeo._m o i i tDo g .M oe_o_emvo =
100 ~APHAQO I 1IHO S0 100 APOHCHS 11O <
) PETOBBHAHOHBE 30D Hild, 0cBOIBAgSAZ oD 3 &f |

! erleem.lem_lreelo | o w_,rerlweﬂ.lelirnmel
nloomSHmpEopmmmeiin allo | SO aSnIn-nNemene &



e

[

A B CDEUPFP G HI J K L|Total

- P-—-— -,

. ea e -

P e e mm—

. A — 8 A e Bl A Sl At} el

P

130

NODO NN OVDONO O OO %
L - - ™ -

1

| p———

e e e ——— e

OO0 Fr~—Orrr—rr+v ' NI QO T D0 IO M

OO e ()

123\%103231201753
: 11 1
R R e R e e e S

S d OOV Al IIAININ
-

"
e m e w —— —

0340!.4‘“—. MNHMMO VN0 OO O

el DR D o 5k e e R o o E o o e S { OV NN~ O O MO OGN 4O
L § zeo b

et T rOcCcO T 00T G4 Mmoo aanmne Ot Yo

.. - -
smm mam w uom

00O v rerr 00 ™ ~318301100091E11
— -

AT PR g T T e s O30 T

(gl o A Wan TR Ta Vo RTa W o0 I 3 1ol Folih MV B o
™

~O0O0*0OOrr~r~0O0OvOvO aplalin MolRYo B o TRagiVa Nallag) Ta¥ 2 Tl To¥e N

]
f
)
]
]

— e m e e . — -

% 10 9 7 1% 11 12 11 15 16 13 12

PR

68 68 68 68 68 68 68 68 68 68 68 68| 816

TABIE XVIII (contd.) RAW SCCRES OF FORM V

WOMENS TEACHERS CCLLEGE, ZARTA, NIGERTA

‘Colour Nening Test - Hausa

i I

Students

OO 0Ot rOwO =0 AN OO r-rO0OMO~n0O M
.“. . s Bkl .
= +=00"OvrrOrrOrvrvrO | & | OrOiInrOoNOMuANONTO
— L = ™
©
: e
& o .o ! ) o}
+ o & | ® +2
O odd + o ! mt ® (i) £
) —~ MO e@ 4m“ ® m ~ (3]
m oo 4 o o o
& > Tabhe 53 ! 3562 3 % o B
@onk oe.o.emvo = m_ooveoeokm. =] 1
YM.ec AP OO~ IHO < I ITHAPAOIOS 08 0Q
R S PR P P COS TR R T bp
SEREHSSSASHIARSH 2|1 S| 8888378825 8AH

TOTAL



131

TABLE XIX RAW SCORES OF FORM I
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RAW SCORES OF FORM V
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TABLE XXIV (contd.) RAW SCORES OF FORM V
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TABLE XXV RAW SCORES OF FORM I

BASAWA T.T.C., ZARIA, NIGERIA
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TABLE XXV (contd.) RAW SCORES OF FORM I

BASAWA T.T.C., ZARIA, NIGERIA
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Colour Naming Test - Hausa
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TABLE XXVI RAW SCORES OF FORM IITI

BASAWA T.7.C., ZARIA, NIGERIA
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TABILE XXVI (contd.) RAW SCORES OF FORM III

BIS/WLA T.T.C., Z4RIA, NIGERIA

-

;Colour Naming Test - Housa

e —

G H I J X L Total

— . — - —

g -

NOOV TN NO A~ ONOVNON e ONNCO
- — s -

-

OO r~rrrrr e

=D rOerDrrreOr

Lot slml A B B o o o

~OOTrrOrrrr0O0rOr
P e g g g g g g g e g O O

OO rr~OrrmmDrrrrQO ™

& | -~00O0-0Or~~+00OOOT~
'

10 13 12 13 10 7 11 1% 10 13 11 14

=] _110011.1.1;01.!01010 }
D—110110111{0111111
() — O Er O™ D +
@
ﬂm1010100110111101 m
II-T: e i i ,!!.P..l...i.. S m_
{ ) = )
| @ ﬂmn o -
. &0 — & em m_.
@ M couw ~ =
2 ok 3 Babe A2 &
o' osM oe.o.emﬂo I =
< ) 10 AP O~ D 10 = e}
.w_ew.deadl uluoodlum ~
- Grlﬁem_l.elireﬁl =]
NISOoOxXNOMp- MR med=Mm o 1] O |

1138

-

SEIFRARZEZRER2822S

O WO M e S NNt i MY
AN T NN ODDOMONO
L ™
[aUl o Vo RN B ot BTV 5. 55 S R ToNag | Talag Ve
NSO NS F IO I T v T
NS OO T InM
NI NFMNMOONO e MM
- - -
A NN NN oy MO
022“191296&0917#
MATrNeOAD ~ F MMM O ™
o ==
NN MO\ NG T OO0

™ MO0 NI NN WINNO OO O

P 00NV NN A O N0

!

& I~}

m QD +

V] +2 o (0] =
0o O~ B
m01 (o] @O
B9+ 2 B o B
ooveoeokm. = 80 1
Il AP QO 2O B2 Qmee
bR L R
2l2S S SAARSSE8HA

68 68 68 68 68 68 68 68 68 68 68 68 | 816

TOTAL

——



147

T.BLE XXVII R.W SCORES OF FORM V
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T.BLE XXVII (contd.) R.W SCORES OF FORM V

B.ASAWA T.T.C., ZARTA, NIGERIA

Colour Naming Test - Hausa
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QUESTIONN.LIRE TO COLLECT INFORM..TION ON

THE ORIGIN OF THE TE.CHER TR .INING COLLEGE

STUDENT WHO THCUGHT THEMSELVES TO BE OF
H.US.L ORIGIN

Name of Student: .
Name of T.T.C. presently attending:

P — - - | —

Class: e (Yr. mo.): Sex:
Place of Birth: (Villoge/district/state)

— w8 ———

- - —— e ————

- ———— - —

- s - - - - -

Iengunges other than Housa in which you can speak
fluently: . e
ire you of Hausa ethnic origin? (yes/no)
Neme of your Pather:
Name of your Mother:
Place of your Father's birth:
Place of your Mother's birth:
Your Father is of whot tribe:
Your Mother is of what tribe: .
Could your Father speck Hausa? (yes/no)
Could your Nother speak Hausa? (yes/no)
Names of your Father's parents: (grandfather)
(grandnother)
Place of birth: (grondfather)
(grandmother) )
Of what tribe are they? (grandfather)__
(grandmother) B ey v - A ___
Could they both speck Hausa? If not which language could
they speak?

- B

—— — ——— % —

T —— e ———

——— e e—

——— e ——

L — —— - - —— A —
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Name of your Mother's parents:(grandfather) o
_ (grandnother)

o — e e ——

——— -

Place of birth: (grandfather)_ L

(grandmother) . . B
Of what tribe are they? (grondfather)_
(grandmother) - B L

Could they both specak Hausa? If not, which language
could they speak? ~ R —




