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CHAPTER I

THE CONSTRUCTION AND STANDARDIZATION OF BCHOLASTIC TESTS

Teatsn, far more scientific than those that have so far
beasn devissd, can stlill be only the beginning, never
the a#nd of the examinatlon of the school ehild.

Sir Cyril Burt
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In this chepter the purpose and the aim of the tests are set
out, and the need for scholastic teésts is Iindicated. Some of the
difficulties which have been met in coennéction with the conatruction
and stendardizatlon of these tests are touched on beceuse thelr
presence has, in some measure, determined the item selectlon and
cholece of sample. The construction and standardization, the uses
and limitetions of the tests are described. In Appendix H is a
table of norms for tChese tests which are designated by the term
"My" tests on the graphs simply because that was how I had labelled
them lor Lhe person who drew the graphs for reproduction) I have
aince, for easier reference, named the tests which are described in
this chapter "5 Tests",

d. PURPOSE OF THE TESTS

In the development of a testing programme a clear purpose is
required, and the tests must fit the decisions to be made. (Cron-
bach, 1%48.) It is necessary, therefore, to atate clearly the
purpose of the tests described in this chapter, It is: To attempt
to produce & technique of assessment more scientific than an
"old-type examination"” which uld help in the grouping and subse-
quent adjustment of Stnndnr# E';.tpi].a to the secondary school,

Vi '
2, THE AIM OF THE 5-0 TESTS

1. General

The ailm of these tests is to provide tests measuring as
scientifically as possible the scholastie sttainment in English
and in arithmetic of normal English-speaking children who have
successfully completed Standard V in Netal schools,

11, Specific
The more specific aims of the tests are:
8., to provide a common standard of marks by which

pupils from many different primary schools may
be compared;
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b. to ensure the glving and marking of tests with
s minimum of delay;

c. to facilitate assessment and grouping mt the begin-
of the year of Standard VI puplileg

d. to avold the "hack-wash® effect on the primary
school which appears to result from many kinds of
gegesement or selection for mecondury mchool pur-
poses, Agsegsment for mecondary school purposes
should be part of the secondary school guldance
programme, That is why these teats have bean
drawn up on the Standard ¥V sayllabus, but are to be
glven at the beginning of Standard VI, l.e. at the
beginning of Lhe mecondary school course. In addi-
tion, it 1s hoped that thelr use at this stage may
help in the prediction of success at the end of
Btandard VI.

In addition the tests arei

e, to resemble as closely as posslble teacher-made
testej

f. to be ghort encugh to be glven within the normal
school period, Li.e2. 40 minutes. (The time limit
for the arithsetic test is 42 minutes.)

3 E T

The scholastic tests which the National Bureau of Educationmal
and Soclal Research has made avallable (see p. § of this work)
cannot be used for purposes of asssisEent with a view to ultiEats
choice of courses in the secondary school for the Tollowing reasons;

L. The tests were not designed primarily for selecting
puplls for future work. (Vernon, 1940.)

11. The tests are standardized on the total school popula-
tion of the Republic #o that the subject matter covered is too
general for the specific syllabus of the Natal Education Department.

i11. The tests are avallable toe many different people so that
thelr contents are no longer confidential. In any selection it

is essential that no pupil has had the opportunity of a preview
of the test (or tests) used for this purpose,

In 1859 when this rescarch was started, the National Bureasu
of Educational and Soclal Remearch had already started on the re-
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ptandardization of its scholastic teats of English but the norma
were not avallable. No new scholastic tests had been standardized
for aritheetic. Money-sums were in sterling in the Natlonal Buresu
arithmetlc tests, but since this currency is no longer used In the
Republic, puplls are taught not sterling but decimal system sums,.
The tests Ln both these subjects provide norms Tor groups of stan-
dards, not one standard only.

In the English (a) old form and the (b) new form:

{a) the junior test includes S5tda. 4 = B § ages l0.5 -15.5 years.
ib) the senior test includes Stds. 6 = 10j ages 12.11-17.8 years.

In the tests with time limits of 13, 18, 20 or 24 minutes, puplls
in the lowest atandard in each level will "complete® the test too
soon, This results in little spread of marks for each age-range.
The Arithmetic tests, Too, with time limits of 20 minutes and norme
for standards 2 to B, and ages 2 to 17 years inclusive, have the same
lack of spread of marks for esch age-range.

These two Tactors, viz. norms Tor groups of standards, and little
spread of marks for each age-range, are additlonal reasons why these
scholastic tests of the Natlonal Bureau of Education and Sociml
Research cannot be used Tor the selection or allocation of puplls to
secondary school streams or levels,

It mppeared that there was & need to standardize tests which
could be used Tor the specific purpose of helplng in the adjustment
and grouping of puplls at the beginning of the secondary school course,
and which were standardized for Natal schools ., As Vernon (1860, p.o2)
BLYS |
Teachers and psychologists who use testsa for educational
Euldance would do better to build up thelr own local percentile
norms for the type of schools they are concerned with, and to

révise Lhese perlodically, rather tham rely on what are probably
cutdated national age norms.

4 DIFFICULTIES IN AND
NDARDIZATION OF T E8

Declmallzatlion was introduced in the Republic in 18961,
In anticipation of the change in arithmetie tenching which the new
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currency would bring, problems could not be used in the arithmetle
test. (See, too, No. 5, 1, a. in this section.)

i1i. The New South African Group Test of intelligence has one
set of norms for English-speaking puplils and amother for Afrikaans-
speaking pupils so that it is not possible to maoke direct comparl-
gon between Afrikasns and English scores. (Nat. Bureau of Edue.
& Soc, Res. 1858.) (The full implications of two gets of norms
have been discussed in Part I, Chapter III, "Intelligence®™ and
"Scholastic tests".)

iii. Research in schools is extremely difficult for staff
members of the Faculty of Education of this University because of
the exploratory course which it halds for mspirant teachers during
the first two weeks of February each ysar, The course opens
glmost simultenesously with the schools in Natal sc that it was not
posaible for me to start giving tests in the schools untlil the
third week in February. Testlng In the schools continued until
the end of the First week of March; l.e. sfcer full-time classes
had atarted at the University; and during two wesks In March a
collaague had to try to do a double share of work because of oy
absence,

The preliminary teats in the research project had been com—
pleted by the end of Novembar, 1880, The marking, item analyses,
calculation of discrimination and difficulty velueps, melection of
Atems, drawing up of new tests, typing, duplicating, checking,
Esking arrangements to visit the twelve schools, had all to ba
completed before lst February, 1981, when the "Teachers' Explora=
tory Course™ began. I found that, after having completed two
weeks' work on this course, to determine time limits for the tasts,
t0 drive mypelf 1300 miles by car and to test 1358 pupils in
seventoon days was indeed & Herculean task}

5. THE CONSTRUCTION AND STANDARDIZATION OF THE TESTS

i. OQeneral

I had originally intended to standardize scholastic tests for
both Engllish and Afrikaans Standard VI pupils in European schools



250.

in Natal. Thease tests were to have been in home language, arith-
metic, history and geography. This intention had, unfortunately,
to be abandoned because in 1859 there were different norms for the
intelligence test which is used in the schools, namely the New
South African Group Test. This would have meant that I would
have had to work with two separate samples of pupils which would
have entailed a task too vast for one person working quite alone.
The implications of these separate norms have been discussed in
Part I, Chapter III, "Intelligence tests" and "Scholastic tests".

In April, 1960, copies of the examination which had been set
for their Standard V pupils at the end of 1859 were obtained from
principals of primary schools. Papers were obtained of exami-
nations in first language, i.e. Afrikaans and English, and in
apithmetic, history, geography and nature study.

After consideration of the fact that in the majority of
selection procedures standardized tests in home language and arith-
metic only were used, the construction and standardization of the
following were undertaken:

English:
Reading Study

Language Usage
Vocabulary
Spelling

Arithmetic:
Mechanical

The English tests are truly objective, i.e. the answers are
multiple-choice and are marked with a stencil, and the subject
matter is that which was originally chosen by teachers. The sub-
jective element came in only where I purposely chose for reading
study those extracts which contained less "blood-and-thunder".

The questions set are those which were actually set by the teachers,
except for some that had to be slightly reworded in order to make
it possible to obtain an answer from a multiple-choice of five.

This type of answer was necessary to ensure objectivity as well as
speed and ease of marking.
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Two factors had to be considered Iin the drawing-=up of the

Arithmetlc Ceste;

b.

the school childran ware changing thelr money sums
from E£.8.d, o rand and ceénts) Cthe problem arith-
metic tests of the sachools contained money sums;

reading ability enters into a problen arlthmetic
teatl.

Because of these two Tactors problem arithmetie was excluded. The
Arithmetic test does not emphasize the speed factor,; beceuse some of
the sums are long and regulre working out on rough paper, and the
time limit was determined by allowing 0% of puplls in each of two
classes of avernge pupiles to complete the test, ([(See Table 19.)

11, The

preliminary form of the "5-G" tests

T

Items were selected from the sxamination papers which
hed been set by principals and/or teachers of primary
schools, Precautions were taken not to Anclude any
item which was Rot in the syllabus lald down by the
NHatal Education Department . In addition, no item
was chosen unless a similar, though obviously not
necessarily an ldenticel, item appeared in examina-
tion papers from at least two schools. (Quite fre-
guently ltems happened to be ildentical, 1.8, sums,
lenguage questions, spellings, vocabulary and even
regding study selections.

120 items were selected Tor esch of the four Lests
in English, i.e. Reading Study (comprehenmsion),
Language Usage, Vocabulary, Spelling, and im Arith-
metic (mechanical only).

The questions were reformulated only when it was neces-
sary to do 50 ln oerder to present a cholce of [ive
answers; these answers I had, of course, to supply.

In each guestion inm the Spelling test the one word
which was spelt incorrectly was the word which had
been taken from the school lists) four distractors
were glven.

In order to avold undue fatigue to the pupils and to
facllitate the giving of the tests, sach of the four
tests In English was divided into two sections in
which the questions were as similar as possible. Each
section consisted of 80 gquestions which were arranged
from easy to difficult as they appeared to me from my
experience of having taught Standard V pupils .

The Arithmetle test was divided into four sections in
which the gquestlions were as similar as posalble, and

arranged from easy to dirficult. Each sectlon can-

slated of 30 mums.
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E- Each test was bound separately, with Instructlions and
examples on the Tirst page.

h, Separate answer shedts were used. Thezes were veary
similar to those in use with many of the newer type
of standardized objective Lests. The mnswers,
except in Arithmetic, ware to ba glven by choosing
oné from a group of Five, marked A, B, C, D, E; and
indicating the letter chosen by marking the appro-
priate spaceé on the anawer sheet,

1. In the Arithmetic test the suma had to be worked out
on rough paper and the anawer only had to be glven AIn
theé appropriste place on the gquestlon paper,

J: There was no time limit. Sufficient time waos mllowad
for all pupils to complete Lhe guestlons,

i11. Selection of schools

In consultation with principsls of schools and the Vocatlional
Guidance Organizer of the Natal Educatlon Departmént, an attempt was
made to select an egqual number of boys and girls who weére puplls
representative of all soclo-sconomic areas of Durban, In making
this selection, the followlng had to be kept In mind;

a. The Natal Educatlon Department had given permission
for this testing to be done with the express request
that, where posailble, a whole closs should be tested
each Etlme.

b. Schools which had Standard V clamsses large snough to
make testing worthwhile had to be selected,

c. It seemed wiser to try to choose all co-educational
schools in order to have the sagme soclo-econcaie
areas for boys and girla.

d. It was not always possible to give the test in &
school which would have been selected, because there
were parallel classes, one English-medium and one
Afrikaans-medium, and the principal did not wish to
have these classes treated differently,

€. BSchools which were selected had to include a
Standard VI elasgs. This was a necessary precautlon
in order to minimize the re-testing of pupils at
gecondary achools in 1861,

f. Bchools could be visited only after 1Tth October

when I had completed my lectures te my students at
the University.

. The tests had to be given as late as ponslble in the
Year.
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h, The tesating programme had to be planned In Auch a way
that it would not colncide with, preceds, or be too
near the end-of-year school examinatlons.

The tests were glven with the help of princlpals and staff

during Octolker and November, 1960, at seven primary schools. (See
Table 15.)

The tegts were given to 400 puplls whose dates of birth and
intelligence gquotlients on the New South African Group Test had bean
obtalned., These intelligence quotients had to be used because
only norsal popils, i.2. those with an I1.0. 85 and above were to be
included In the testlng.

The results of some puplls had to be discarded for one or more
of the Tollowing reascns i

(1) No intelligence guotient was avallable,

{11) The intelligence gquotient was B4 or below.
{111) The home language of the pupil was not English.
{i¥) The pupll was absent for one or more tests,

iv. Results

The following are the numbers of puplls whose results were used;

Boys 168, Oirls 143, Total 312, (See Table 16.)

Stenclls were used to mark the answer sheets for English, i.e,

Reading Study, Langusge Usage, Yocabulary, and Spelling, The Arith-

metic tests were marked In the usual way.

Table 11
Medluns obtuined in the Tests
Test Median Total number
of items
Englimh;

Reading Study B5.3 120
Language Usagse BS .4 120
Yocabulary B1.7H 120
Bpelling 55.74 120
Arithmetic T3.4 120
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. Preparation of final form of tests

B. Jltem analyses. These were calculated for esach test,
taking separately the tests of those pupils whose marks were above
tha median and those whose marks were below the medlian. Percen-
tages for each Lltem were then calculsted,

b. The difficulty velue of each item for each test,
This waos read from the 5.,0. table or sigma table {%? in MeCall

(1939, pp. 507-508).

C. The discrimination wvalue of each ltem for easch E=|£|
This was read Crom the onlon-shaped graph sccording to Mosler and
MrQuitty (1940, pp. §57-65).

d. rrengement of test item Only thome ltems whigh
had 2 valld discrimination wvalue were included.

Items were arranged from "easy' to "difficule', with the
easler ltems first, i.e, these were also "power" temtwm,

By considering first the difficulty value, and then the dis-
erimination value, two forms, A and B as nearly ldentlcal as
possible, were arrenged for each test, [8ee Table 17.)

The schools had ususlly set examination papers In which lan-
guage usage and vocabulary were combined, It was Tound necegsary
to combine these two sectlions in the final Torm of the test because
separate tests in Language Usage and in Vocabulary would have been
too short.

The number of items In esach Lest Wwas

Arithmsetic:
Mechanical 20
English:
Language and YVocabulary 35
Reading Study 20

Spelling 15
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e. S.D, values of items, The §.D. value of each item

of each final test form and the number of the item on the prelimi-—
nary test form are given im Table 1T,

It should be noted that in the Reading Study and Language
and Vocabulary tests the items could nmnot be arranged exactly in
"easy to difficult" sequence because the guestions, although
selected with due regard to difficulty velue and discrimlination
value, had to be placed with the reading study passage or gquestlion
to which each applied. An attempt was made to have iltems of the
Eame ;, or as nearly as possible the same, difficulty value on the
two formi of each test. (See Table 17.)

f. Test booklets. In their final Torm the four tests
were bound am one booklet, each test commencing with a page of
instructions and examples; there was one booklet for Form A and
another for Form B of the tests,

K. Angwer I-I_'IEEI-I_- Separate answer aheets were provided
for these tests, too, a place being provided for the answers to the
Arithsetic test as well. An attempt was made to draw up the
answér sheet Im such a way that all the necessary Lnformation and
marks for each pupil were recorded on one sasnily handled form.

This was to minimize the keeping of extra records which takes time
and can sometimes cause avoldeble errora.

h, Time limits. Average Standard VI classes, l.e.
those with a range of I.Q. 90-117, were selected nt three
different schools which were not used for any other testing.

Both the A and B forms of the final tests in Arithmetic and
in English, l.e. Reading Study, Language and Vocabulury and
Bpelling, were given by me to the pupils st these three {1, 2, 5)
schools. (See Table 18.) At the rirst two schools {1 and 2)
sufflcient time was given to allow 90% of the pupils to complete
each test. It was found that the arithmetlic test was far too
long. Every effort was made to avold undue fatligue to the puplls
and to avold extending the time of & test much beyond a normal
school period (40 minutes). On the other hanid a test ghould not
be too short. Five sums were deleted from hoth form A and B of
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the Arithmetlc test in such m way that the remilning Tfifteen sums
in each form of the test corresponded as closely as possible im
regard to difficulty value. Additional average Standard VI
classes (No. 3 and Mo, 4, Table 19) were selected at two differ—
ent schools and the shortened fors of the Arithmetic test was
glven and timed according to the samé mEethod as had previously
been used.

An average was calculated of the time taken for each test,
and this average time was set as the time Limit Tor each test,
calculated separately. The same time Limit was set Tor Form A
and Form B (see Table 19%) of mach test,

At the third school (No. 5§, Table 18) u trial testing was
given and the time limits appeared satiafactory, l.,e, 90K of the
cluss completed the tests. (Richardson, 1866.)

A separate booklet of instructions was prepared Tor the
tester and in this the time limit for emch test was stated.
Stencils were provided for the marking of the tests,

The final form=, both A and B of the four tests, were given
to 13586 Standard VI pupils in secondary schools during February
mnd March, 1861 .

It should be mentioned that in all the testing - preliminary,
timing and final — care was taken to start the testing programme
with the first part, or form A, of the test at mlternate schools.
In all the testing, too, I, mysell, gave as many of the tests ag
possible and supervised the testing In évery achool.

¥i., Belection of schools for the final form of the tests

In choosing schools where the tests should be given the
following factors had to be borne in mindg

a. In Natal Standard ¥I forms part of some primary
echools, some secondary schools, or the whole

school, some schools include all primary and
secondary classeg,

b. The lowest form in the school had to be Standard VI
in order to reduce to s minimum the re-testing of
the November 1960 test-group,
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€. The Standard VI forms had to be large enocugh to
make testing worthwhile.

d. Where possible whole classes had to be tested.

&, Some echools are co-sducational, some Tor bays
only eand some Tor girls only. An attempt had
to be made to include all types of schools.

f. Equal pnumbers of boys and girls were required.

€. The larger schools are situated in Durban and
Pietermaritzburg buli schools in the north, south
and inland had to be included if a crosp-section
of mll soclo-economic groups was to be inm tha
sample.

h., Some schools from each grade, i.&, H1, H2, H3,
had to be included in the selectilon.

Again, after discussion with the Vocatlonal Guidance Organizer
of the Natal Education Department who had personal knowledge of the
secondary schools, twelve schools were selected for this tastlng
programme. (See Table 20.)

¥ii, The testirg programme

Schools re-opened on l=t February 1981, but I could not start
testing until 24th February. (See "Difficulties In the construe=
tion and standardlization of 5-0 tests®.) With the help of the
principals and staff of the schools both forms of all four tests
weré glven to L1356 pupils within seventeen days.

The Ffinal forms, form A a2nd Torm B of the tests, were marked
and the results were recorded on the answer shests,.

OrF the 1356 pupils tested it was possible to use the marks of

1044; 312 results were discarded for one or more of the following
reasons;

@, No intelligence guotient was avalilable. (No pupll

withian I.0. B4 or below was included in the test-
ing.

b. The intelligence gquotient was 84 or below,
¢. The pupil's home language was not English,

d. The pupil was absent for one or more of the "§-G"
tests, or one or more of the school tests,
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#. The pupil had left school somelime belween April,
1561 and November, 1D81.

f. I had taken the precaution of including 1ln the
preliminary testing only those primary schools
which had a Standard VI and whose puplls would
therefore, IL was assumed, not transfer at the
beginning of Standard ¥l to a secondary school
with a Standard YI, There were, nevertheless,
some pupils who had been tesled In November,
1960 in Standard V at a primary school who had
tranaferred to secondary schools. They had
also to be tested with the rest of the Stan-
dard VI class in the secondary school in
February and March, 1®61. The results of
these puplls were not used,.

For each of the 1044 pupils the following information was then
avallables

b, Aintelligence gquotlient,

¢. marks gained in the Standard VI examinations in
November, LlB6l,

d., marks gailned on the "§-G" tests in February and
March, 1861,

e, For a group "0" (see Table 21) the marks which the
pupils had gained at the end of Standard V in 1080
had alse been obtained. (See "Validity" and
"Reliability",)

will, Statistical procedures

Group § conasisted of 58 boys and B2 girls, the latter belng
in three clagses of 28, 31 and 23 pupllsj; each class was Lln a
different school. (See Table 21.)

These were the largest groups which it was possible to obtaln,
for it was possible to find only ln the largest secondary achooln
sufficlently large groups from one primary school . The remsons
for this are that in June 19860 there were only 5T82 English- and
Afrikaans—-speaking puplils in Standard VI in schools of the Natal
Education Department (Natal. Education Dept., l8#6ld); wsome of
these puplls were attached to primary schools and some to secondary
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schools, and in this research the administration of the final form
of the tests was restricted to English-medium classes 1in those
secondary schools which included Standard VI. These secondary
schools receive pupils into Standard VI from more than one primary
school, many of which are co-educational; 4in addition, pupils
from one primary school may transfer to many different secondary
schools . This meant that it was difficult to find a sufficiently
large group of puplls from one primary school, The map of Natal
facing page 28 will make this situation clear,

8. Validity. To determine the validity of the tests
the results of the Group G (see Table 21) were used. The outside
criterion was that of the school examination marks of the Group G
at the end of 1960.

The time lapse between the school examination and "§-G"
tests was five to six months. Results from four schools, each
calculated independently, were used in this calculation.

Content validity was catered for in the test items which
sample the subject matter areas directly. (Garrett, 1959.) The

correlation coefficients for validity are given in Table 12 on the
following page.
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Table 12
he Correlation flielents for lidie
Langunge & Reading snellin
school]l u | Arithmetrdc abuls Stu P §
A B & E A A B
1 2 1° .65 |* 48 |F .74 |® .em [®=30 [*" .02 .07 .08
2 |32 " eI o5 [™sa e Psz|[Zcaa | a7 .2
i
235 ™ .58 [**.55 | .08 | .11 [*.s8 ]| .33 85 1 .14
+ ﬂﬂ N 'si " ..EET 4?: i ..n‘ .ﬂI IIDE x IEI J*i
s P <.001 x P<.02
e P £ D1 xx P < .05

From Table 12 it will be aeen that, IT one applies the eriteria
of Carrett (1859), the valldity of the test ofy

15 items Arithmetlc ranges Trom marked to hlgh,

35 items Spelling ranges from negligible to high,

35 itema Language and Yocabulary rangeg from negligible to high,

20 itema Reading Study ranges from negligible to Inrted.l

The only eriterion by whleh it was possible to measure validity
was the result of school examinatliens, and teachers' marks are not

always reliable.

Except In Repding Study A with r .3% the low correlatlonsd are
low Tor both Torm A and B of the "S5-0" test in each subject Tor one
school only. This could be becavse the marks of the school weére
obtalned on tests by teachers 1A each school Aindependently and the
teaching and marking vary from school to school. Arithmetie,

which is the least subjectiveé school mark, consistently ahows the
highest correlations.

Chance effects, too, enter even when the same procedure (cest)
1s uwused twice in rapld succession. fCranbach, 1929.)

1. r's from:

++00 to E «20 very low, negligible,
--20 to - .40 low; present but slighe,
340 to - .70 substantial or marked,
—+70 Tto = 1,00 high to very high.
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High correlatlions are desired by everyone, but Cronbach says
that & coefficlent as low am .30 is of definite practical value,
and that If use of the test permits of better judgement with It
gufficiently to jumtify the cost, it would be sound to use the teat.

Brogden (1048} shows that benefit from a selection programme
increages in proportion to the validity coefficient.

b. Reliability, The reliability of the "5-G" tests
wae determined by correlation of the results of the two Torms of
each test (Lindguist, 1651 ) which were obtained for Group 4,

(See Table 21.) The two forms of the test were given on consecu-
tive days to the same pupila, Results from four schools, each
calculated Independéntly, wera used in the calculation,

Table 13
The Correlation Coefficlents for Reliability
Language & | Reading
School] N Arithmetlic Vecabulary 8 tudy Spelling
1 28 62 817 «T8 o 1
2 31 « 78 «Bd «82 «B5
: E-! ‘ﬂ: -ITE 'T‘u IT!
i 5a =Tl afT B8 «B5

P<.001l in all cases eéxcept Arithmetic at school (3) where P < .01,

If the criteria which are used by Carrett (19859) (see foot-

note 1) are applied to the figurea in Table 13 it will be seen
that the reliability of the test of:

55 items Language and Vocabulary ranges from high to wvery highj
35 ltems Spelling 1

20 ltems Reading ltud;-;: ranges from marked to high/very high.
15 items Arithmetic |

If the length of the two latter tests had béén increased the
reliabllity coefficlent would have Increased, (Cronbach, 1949.)
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Increase in length would, however, have defeated three of the aims
of the "§-G" tests:
(1) not to fatigue the pupils who would have to do all
four tests on one day;

(11) not to exceed the usual length of the kind of tests
given in schools (Richardson, 1956);

(111) not to exceed the length of a normal school period
(40 minutes). The "S-G" tests had to be as similar
as possible to teachers' tests.

"Tn a test intended for predicting a definite criterion,
reliability is less important than predictive validity." (Cronbach,
1949, p. 128.) Low reliability should not be a discouragement to
use of the test provided that the predictive validity is satis-
factory. (ibid.)

Cc. Predictive value. A random sample of 130 pupils

of each sex was drawn from the complete results of 495 boys and
549 girls, i1.,e, a total of 1044 pupils spread throughout twelve
different schools. This sample was chosen by using tables of
random sampling. (Fisher and Yates, 1938.)

The results of these 130 boys and 130 girls were taken
separately. The correlation coefficlents which were obtailned
from the correlation of results of "S-G" tests given in February
and March, 1961, with the results of school examinations at the
end of 1961, are given in Table 14 on the following page,
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Table 14

The Correlation Cosfficlents for Predictive ¥ &

Language A Readlng

TE N Arithmetic vocabulary S tudy _ Spelling .

A ] A B A [] A | .
Boys 130 B2 66 08 « 72 » B0 «55 «B8 87
Girls 130 AY 58 A8 « 70 .58 53 87 08
Boys
and 280 55 02 L87 .71 <58 -1 08 8T
Girls

All of these correlacions are gignificant, P <.00l with d.f. = 100

The time lapse between "S-G% tests and the school examinations
wns approximately ten months .

Again, if the criteria which are used by Carrett (1058) (mee
footnote 1) are applieéd to the Flgures in Table 14 Lt will be seen
that the predictive value of the test of:

35 items Language and Yocabulary is substantlial te high,

35 items Spelling ¥
15 items Arithmetic } 1a substantial.
20 items Reading Study )

Even a coefficlent of .20 may mean that the test may still
make an appréeciable practical contribution. One has to be satla-
Ffied that a "good® valldity coefficient is that coefficient which
is the best that one is able to get, even LIf It is low, {Cron-
bach, 1948,) IT the test measures what no otheér test Eeasures,
or if the test permits us Lo make a better Judgement than we could
mike without At, l.e. sufficlently better to jumtify the cost,

then the wvalidity coefficlent can be considered n "good" one.
{ibid.)

The difficulties presented by the use of school marks as an
outslde criterlon sre well known Lo those who are involved In
devising tests for school children; and when the varistion af co-
efficients is great from even one school to the next, one can
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expect considerable variation when the number of schools increasesj
and there were twelve schools (see Table 20) from which the marks
were obtained and used in the determining of the predictive value
of the S-G tests. The fairly consistent correlations noted here,
in contrast to the differences in those in the validity table,
(Table 12}, however, might be explained by the fact that the marks
which were used in determining the predictive value were obtained
on tests which had been set by the Natal Education Department.
There was a set scheme of marking and all schools wrote the same
paper. (See p. 71 of this work.)

ix. Norms

Percentile norms have been calculated for boys and girls by
using the results of the "5-G" tests, form A only, and are given
in Appendix H. Norms have been derived for boys and girls taken
as ONe group. (See Appendix E.)

6. USE OF THE S$-G TE3TS

G 1 These tests can be used as part of the assessment for

allocation to a group or a stream.

ii. They can indicate which pupils are achieving below
Standard V level in English and in arithmetic. They could, thus,
help in the guidance and adjustment of pupils at the beginning of
Standard VI.

iii, Teachers' estimates can be scaled on them.

iv. They provide a means of comparison at the beginning of
Standard VI of achievements in English and in arithmetic of pupils
from any and all English-medium schools in Natal. (Ssee "Purpose
of the tests" in this chapter.)

7. CAUTION IN THE USE OF THE S—G TESTS

If one wishes to show that a test is beneficial, the goodness
of the decision to which it leads must be estimated, The practi-
cal usefulness for institutional decisions is not adequately shown
by a positive validity coefficient alone. (Cronbach, 1949.)
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If the use of S—G tests is able to help at all in the adjust-
ment of new pupils in Standard VI, and there is every indication

that this 1s the case, they should be beneficial.

This is the first attempt to construct and standardize scho-
lastic tests with scilentific norms in accordance with the syllabus
for Standard VI pupils of Natal schools of the Provincial Education
Department. (See p. 7 of this work.)2 It follows that their
results are only provisional, that their value may be limited and
thelir accuracy low. Imperfect as they are, they may, however, be
of some interest and service until better tests become available,
(Burt, 1921.)

It is a first attempt 1in Natal, too, to find a scilentifie pro-
cedure which in the time avallable offers the greatest yileld of
relevant, important and interpretable information (Cronbach and
Gleser, 1957) in regard to Standard VI pupils.

The tester is likely to rely more than is Justified on a test
unless he recognizes how fallible the test is. He should remember
that while an erroneous favourable decislon may be irreversible, an
erroneous unfavourable decision, though reversible, is unjust; it
disrupts the morale of the individual and retards his development,
(Cronbach, 1949.)

These tests will be useful only as long as the syllabi for Eng-
lish and Arithmetic for Standard VI remain what they were in 1959.

If the cutting scores lald down by the Natal Education Depart-
ment for the A level, O level, School Leaving Certificate and
Failure are altered, then, obviously, the cutting scores of the §-G
tests will require adjustment.

2 The tests to which refererce is made in the Report of the
Director of Education for 1936 (Natal. Education Dept., 1939) were
drawn up for reading and arithmetic. Concerning them Mr. C.M. Booy-
sen stated in a letter to me (16/2/63) that he laid no claim to
scientific accuracy in the norms for these tests, but that the
reading test, nevertheless, gave a "useful and usable indication of
the pupil's reading ability as regards speed and comprehension."
(ibid.) The arithmetic test covered "all possible bonds and also
the main processes with numerals and weights and measures". (ibid.,)

I have, unfortunately, been unsuccessful in my efforts to obtain
coples of these tests.
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CHAPTER II

SUMMARY OF SUGGESTIONS

There is need for a host of enthuslastic volces calling
attention to our lacks and urging their remedy secesee
Announce your hypotheses. If you are cautious, you will
announce them as hypotheses which need to be tested.

J.M. Stephens
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The suggestions which have beer made in Lhis dissertation are
gupmarized here for convenience. They are arranged In the same
order in which they appear In the varlious chapters and under the
headings to which they refer.

PART 1  CHAPTER II
SECTIO = STR ING

Streaming and grouping

Xis Flexibility should be the keynote In any grouping policy.

2. There should be large groups Tor some kinds of Instruction,
small groups for mome kinds of learning, and individual
asglgnments For someé Kinds of work,

3. Provislon ghould be made for bright puplls who work bettepr
on thelir own where "problem-solving"” Lis the task in hand,

4, Puplls should be placed in "sets" for separate subject areas.

5. Grouping of puplls In the primeary school sccording to
age-grade (standard) should be replaced by grouping on the
basis of modern peychological knowledge of pupll growth and
maturatlion processes.

8. The physical, intellectual, emoctional and social needs of the
individual should be considered In the grouping of pupils.

Ta The dynomlcs of the socisl group should be used In the
learning situatlon,

B. Orouplng should take Into account the fact that boys in pre—
adolescence (9 to 12+ years) generally need to be with men.
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11.

12,

13,

14,
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In grouping pupils for instructien cognizance should be taken
of the importance which pré-adolescents and Young adolescents
attech to memberghip in a group of sex and age peers.

ION OF THE ISSUES INVOLVED
TREAMING

SECTION C = DI

IN SELECTION ARND

Control of education

Divided control of education ip the Republic of South Africa
ahould be ended by the plecing of all seécondary education
under the control of the provinces, Centralization of
education should not take place for many reasons, one of the
most Important belng that each province knows, understands
and can best provide *for the speclesl conditlions within the
province.

Uptil there 1s unlty of control thére should be 8 common
curriculum for Standard ¥I puplls in the vocational high
achools and the provincial schools of Watal.

Local authorities should be sllowed the utmost freedom to

experiment according to their own particular requirements.

Transition from primary to secondary school

Secondary education should be made part of the continuous

process of education of which primary education forms the
first part,

Consultation and co-operation between heads of the primary
and secondary schools and adequate follow-up studies of the
puplils should be part of the normal procedure.
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17.

18.

19.

20.
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Transition from primary to secondary school should be made as
pleasant and constructive as possible, with a positive approach
to this integration on the part of teachers, parents and pupils
already enrolled. (See "Wishes of the parents" in Part I,
Chapter II1I.)

General or special education

There should be a common middle school for early adolescence,
i.e. from the age of approximately twelve years or a little
older to fifteen years or a little older.

Needs of the pupil

There should be a school environment in which authority is
exercised in a clear but protective and democratic way, so
that there is provision for creative learning and co-
operative enterprise, and a deeper understanding of every
child's need for security. These measures will help to
improve the mental health of pupils.

The use of the Security-Insecurity Test at the beginning of
Standard VI would help to find those pupils who need special

care and assistance, and so prevent further difficulties for
the pupil and the school.

Failure
Every child should be provided with a continuity of learning
experiences so that he/she may progress at his/her own rate

in order that fear of failure will be eliminated.

Every effort should be made to prevent failure,
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25.

24,

25.

26.

27.

28.

270.

Every effort should be made to prevent retardation.

Adequate guidance from the beginning of her/his school career
as well as remedial education should be available to every

child.

As long as the age-grade (standard in this country) system
exists and unequal children are expected to progress at the
same pace, provision should be made for pupils to be given
time to "catch-up". Some pupils may need special help only
once, others may need it frequently, and especially after
illness and/or long holidays.

In the present system, where failure appears to be inevitable,
speclal provision, treatment and help should be available for
pupils who have failed, From the repetition of a standard
they should derive benefit and not a feeling of inferiority,

worthlessness and depression.

When pupils are transferred on age to the secondary school,
arrangements should be made to help them to make up what has
been skipped. This 1s particularly necessary in the basic

subjects which form the foundation of secondary school work.

Consideration should be given to the possibility of not
expecting pupils to pass all subjects at the same time.

Consideration should be given, too, to the fact that a large
number of pupils who are repeating the standard in a group
with only a few pupils who have not failed can produce a group
level of aspiration so low that it will cause the non-failures
to drop their level of achievement and to fail.

The pupil's social position, i.e. his acceptance in the group,

needs to be improved if his learning is to be facllitated.
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32.
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Teachers of Infant classes should have amaller numbers of
puplils than is at present the case.

Resdineds for school mhould be determined, This includesi

1. Physical readiness in which difficulties of muscular
gontrol and co-ordination, defects of speech, hearing
and sight should be discovered as early as possible.
The child's eyes should be tested for convergence.

In mnddition, teachers should be taught how Lo use

B almple "Vislon Tesiing Chart, which should be ussed
if & pupil appears to have any educetionsl or vislon
difficulty; the pupil should, in need, be referred
for further examination,

11, Emotional readiness should be observed.

11i. Readiness for reading should be assessed by means of
fapeclal tests.,

iv. Readiness to start number work should mlso be sssessed,

Guidence

Guidance should start In the first class in the educatlonsl
system, and should be cratinuous throughout the child's
CATEeET .,

A knowledge of the principles ar guldance should be required
of every teachear.

Knowledge of testing and counselling techniques should be
required only of specialists trained Tor the task .

Tralned personnel only should be responsible for the guidance
programme in schoolw.
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41,
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Adequate provision in time-table arrangements should be made
for the duties of guidance speclalists whose work should not
be subsidiary to other teaching responsibilities.

Types of children

Pupils should not be typed, i.e. the brightest should not
automatically be academic, the second best vocational, and the
dull practical.

Specialization should not, on psychological grounds, take place
until the pupil has turned fifteen or even sixteen years of age.

The aims of a policy of differentiation should be defined in

unambiguous terms.,

The comprehensive school

Natal should attempt to provide a common middle school curri-
culum, at different levels of subject matter (there are

already two levels), adequate guidance of pupils, and differen-
tiated courses within a framework which realizes the aims of
the comprehensive school.

If there is enforcement of zoning regulations all schools
should provide the same courses.

Selection vs. allocation

Selection to streams in the secondary school should be

replaced by allocation of pupils to levels of study and/or
sets in subject areas.
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Educatlion for girls

An investigation into the difference in performance of the
gexes at the time of difrerentiation should be undertaken,

Equality of educational opportunity should be provided for
girls.

Research into the provision of technicel education for girls
should be instltuted,

Human resources

Steps should be taken to make the best provision possible for
those puplls who are intellectuslly gifted, talented and
those who have creative thinking ablility.

For such pupils an "A+" level (i.e. higher than and different
from the present A stream), though of iltsell inadequate [or
meeting the needs of the gifted, should be Introduced Bs o
first atep.

Buch puplls should be taught by superior teachers.

Teacher training should include courses and practice LIn teach-
ing on different levels, especlally in one clessroom, as well
as in teaching the intellectuslly girted, talented pupils and
those with creative thinking ability.

Increasing demands on the Le!pher

Oone of the Tirst considerations of any educational syetem
should be the mental health of the teachers for on it depends
the happiness of the children whom they teach.
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To those teachers who are particularly involved in the alloca-
tion of Standard VI and VII pupils to groups and streams
special assistance should be given.

The number of puplls per teacher should be reduced,

The salaries of teachers should be increased.

Research

A bureau for research and educational measurement should be

established to meet the needs of this Province.

Such a bureau should function within the Faculty of Education
of the University of Natal,

It should share expenses and projects with the Natal Education
Department to the benefit of both,

There should be investigation and small scale experiments,
especially in connection with selection and streaming in

secondary schools,

Opportunities for research and study, within and outside the
school, should be afforded to teachers.

Teachers should be encouraged and assisted to broaden their
educational horizons.
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PART 1 CHAPTER IIL
NET ]

0ld-type examinations

Unless the precautions suggested by Vernon (1957a)}, (i.e,
unless "they are constructed by persons with experlence of
paychometric techniques, tried out beforehand, and properly

standardized on the test population®) are observed, old-type
examination results should not be used for selection or
mllocation of pupils to groups, SCreams oF COUrses.

Essays

Essay marks may be included in such s progremme il these are
obtained from the results of three essays for each pupll and
nll thé essays of all the pupils are marked by three examiners,.

Oral examinations

An objective oral examination may be wseful in borderline
CHEEN .

Btandardlzed tests

(1) Intelligence tests

Pildgeon's (186la, 1961b) warning about the wrong use of the
intelligence test should always be borne in mind .

It should not be assumed that LT the "EA=MA" the puplil is
really getting the best from her/his schooling.

An intelligence test should be used only by those who are

tralned to assess the valldity, rellabllity and pradictive
velue of any test used,
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#5. The result of more than one intelligence test should be used
in any declsions taken about the pupil.

88, HNew kinds of prognostic tests should not be used as part ofl
any selection or allocation procedure until they have been
trisd out experimentally by peychologists concerned in pupil
guldance,

A7. There Lla nead for further Investigation into the provislon of
gclientifically mccurate standardized tests with CoOmmOn nores
for both languoge Eroups.

88, Ir common norms are impossible of mttalnmeént, the altustion
should be accepted, as It is in some schools in Wales.

88, Until further ressarch has been conducted on its predictive
value in the selection and allocation of secondary school
puplls to stresms Iin Natel, it is suggested that the New South
African Group Test (of intelligence) should not be used for
this purpose,.

11 Scholastic test

T0. Tests in English (home language) and arithmetic which have bhaen
standardized on the Natal syllabus should be used, among other
criteria, In the selection or allocation of English-speaking
pupils to groups and/or stresams Iin the secondary school,

Tl. The construction and standardization of similar tests for
Afrikaans-speaking pupils should be undertaken,

7T2. Tests of whatever kind in the other official language should

not be used for purposes of grouping and/or streaming pupils,
unless it be for instruction in that language.
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Language tests for grouping and/or streaming in the secondary
school should be in the pupil's home language only.

A pupil whose home language is neither Afrikaans nor English
should receive special consideration, as should an Afrikaans-
speaking pupil who is in an English-medium school and vice

vyersa.

Spatial and mechanical tests

Research on their use in selection in this Province should

be undertaken before these tests are used in Natal schools,

Tests of interests

Interest questionnaires should not be used in selection or
allocation of pupils to streams in the secondary school.

Measures of personality

These measures of personality could be used in the consid-
eration of pupils who are borderline.

The psychological examination

The use of a psychological examination should be considered
in decisions on those pupils who are on the borderline in
selection programmes.,

Age

Transfer of all pupils to the secondary school should take
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place at early adolescence. Exceptions should be allowed on
the recommendation of the principal in consultation with the

parents,

In Natal, in the present circumstances, no pupil should remain
in the primary school beyond the end of the year in which he

has turned fourteen years of age.

Such transfer procedure, however, should be determined on
psychological principles and not by administrative expediency.

Estimates

Scaled primary teacher estimates should be used as one of the
bases of grouping Standard VI puplils at the beginning of the
secondary school.

The possibility of using S-G tests (see Part II, Chapter I)
for the purpose of scaling the estimates of primary school

teachers should be explored.
The assessments of the principals of the primary schools

should also be used as one of the bases of grouping Stan-
dard VI pupils at the beginning of the secondary school.

An exploratory or "bridge" year

With adequate guidance in the primary school, sound principles
of grouping pupils at the beginning of Standard vI, a common
middle school and flexibility an exploratory year should not
be necessary.

If such a year is to be retained it should be truly explora-
tory, i.e. the behaviour of pupils should be observed and
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interpreted. Pupils should be given the opportunity of
studying o wide variety of subjects; different methods of
tenching different children should be explored; different
class groupings should be trled outj there should be experi-
mentation with the success of different children with differ-
ent teachers.

The preparation class

87, This procedure should not be uséd in Netal schools.

The probationary class

B8, Experiment with this type of class in the conslderation of
borderline puplls might well be instituted in Natal schools,
The interview
88, Experiment with the type of Llnterview which 18 used success-

fully in Northumberland might be introduced for the purpose
of reaching decisions on bordeéer-zone cases.

Group observational technigues

$0. The sultability of these Lechniques for Lhe assessmeéent afl

borderline puplls in the Natal situstion might profitably be
tried out.

Panel procedures

8l. Experiment with these procedures, too, might be ipnstltuted
for decisions on borderline pupils,
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The pupil's background

In the guldance of & pupll consideration of her/his home
background ls neceasary. Even more essentiml is it that
such consideration be given In decisions on borderline
pupils .

Consideration of unequal educational opportunitiss should be

noted on the child"s record card, which should be used L=
gulding the pupil.

Contact between primary and secondary schools

Regular contact between the twe principals concerned with the
pupil st the time of transitlon should be facilitated in every
WY .

Record cards
Properly kept records should form the basls of any decisions

en the pupll.

The puplil's wishes

The pupll's wishes should be ascertalned.

The necessary help should be forthcoming to ensure that the
pupll understands that, =s Tar as It is humanly possible to

Judge, Lhe declsion has been made with her/his best interests
in view,



281.

The wishes of the parents

98, The wishes of the parents should be paramount, unless the
parents are such bad parents that they have abandoned the
child and know nothing of her/his progress and needs. There
are two provisos which should, nevertheless, be observed:

i. If failure by the child proves the parents to have been
over-ambitious the pupil should then follow the course
originally indicated. If, on the other hand, the
pupil's progress shows that he/she would be better in
a more demanding stream or course, the position should
be reviewed with the parents.

.1i. No effort should be spared in trying to obtain the
parents' consent for the pupil to pursue the more
advanced course if this course in indicated by the
selection or allocation procedures which have been
used.

89. Parents should be informed of the reasons for and the impli-
cations of new policies in education.

100. Parents should be encourag:- ip discuss with the principals

of schools any decisions on the school career of their child-
ren.

PART II CHAPTER I

CONSTRUCTION AND STANDARDIZATION OF TESTS

101. The 8-G tests may be used at the beginning of Standard VI
as one of the bases of grouping pupils,
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102. Summary of =su tiona re to allecation of ils at
e beginnin rd

This procedure should include, at least, the following bases:

i.

111.

iv.
V.
vi.
vil.

viil.

It la

Parenta' wishes. These should be paramcunt but
reveraible Ll proved wrong after the Tirst year.
%o decision about a child should be taken without
prier consultation with the parents.

Correctly kept records.

Standardized scholastic tests in English and arith-
-utli.l

The pupil®s background, L.,e, home and school,
The pupil's co-operation in any declsion,
Asnesament of the primary school principal.
Sealed estimates of primary school teachers.

Tranafer on age as well as on achlevement. Discretion
should be used 4in the case of very lmmature children.

suggented that the B-1 test should be glven early in

Atandard VI but not as part of the asseéssment for allocatlon

L0 Kroups. (58e Part I, Chapter II, Section C, "Needs of
the pupil",)

103. Summary of suggestlons in regard to allocation of pupils
at the beginning of Standard VII.

This procedure should Include, at least, the followlng bases:

i,

Parentn' wlshes. These ahould be paramount but
ravarsible Lf proved wrong after the Tirst year. No

declalon about & chilld should be taken without prier
consultatlion with the parents.

1.

The 50 tests have been devised Tor this purpose,

English tests for pupils whose home language is English.
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ii. Correctly kept records.

1ii. standardized scholastic tests in English and arithmetic.
i¥. The pupil's background, i.e. home and school,

¥. The pupil's co-operation in any decislon,

vli. Assessment of the secondary school principal.

wil. Bcaled estimates of secondary school teachers,

104. Summary of suggestions in regard to borderline and doubtful
coses at the beginning of Standard VI and Standard VII

Because human beings defy exact measurement (McIntosh, 108%9),
and because LInjustice may result from the attempt to make (ine
discriminations st the borderline which ls drawn between
success and failure in any examination, selection or allocation
(Watts, Pidgeon and Yates, 1852), borderline and doubtful cases
should have careful consideration with & supplementary study
along mclentific lines (Burt, 1947); some of these have been
suggested In Part I, Chapter III, and merlit experimentatlion.
They are listed here again for the sake of compleateness.

An objective oral examination.

11, Measures of personality.

111. A paychologlcal esxaminetion.

i¥. The probatlonary class.

V. The kind of interview used in Northumberland.
¥i. OQroup observational techniques.

¥il. Panel procedures.
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The first aim of this treatise was Lo offer suggestions and
something which might be useful in the Natal situation. The
suggestions number 101, 102, 103 and 104 are offered with two
reservations. The firat is that no procedure of assessment or
mnllocation is infallible. By judicious cholce of procedures,
however, it is possible to minimize the errors which can ariase
(Yates and Pidgeon, 1857), although none can be used as a crutch
of authority on which the decision-maker may lean. The second
reservation is well expressed by Vernon (18057Ta, p. 168) who
states;

Whatever mey be the system of allocatlion or selection to
different types of secondary education, the cholce and
applicaction of the best methods of assessing children, and
the correct treatment and interpretation of their results,
are technically complex matters. Without in any way
queéstioning the importance of the teachers' contribution,
and of parents" wishes, we would insist that tha procedures
should be planned and supervised by persons with adegquate
psychological and statistical training.

The second alm of the treatise was to bring into ths orbitc
of discussion in Natal (1) the implications of developments in
the other provinces of the Republic and other countries that have
faced, or are facing, a situation similar to that of Natal, as
well as (11) some of the recently expounded ideas In the flelds
of psychology, especlally those of educational; child and sociml
paychology, mental hyglene, mental testing and research on
ereativity and gifted chlldran, These implications and ideans
have been related to the problems of selecting and streaming in
KNatal schools, and suggestiona toward the solutlion of these
problems have been of fered.
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APPENDIX A

TABLES RELEVANT TO PART II, CHAPTER I



TABLE 15

Schools Used in the Preliminary Testing

Numbers of Boys and Girls Used in the Preliminary Testing

School Grade
1 Pl
2 P2
3 P2
4 P3
5 P3
8 P3
7 P4
P denotes primary
Pl n over 600 pupils
P2 L 450-599 "
P3 " 300-449 "
P4 " 100-299 "
TABLE 186

School Boys Girls Total
1 37 27 64

2 24 28 50

3 52 34 88

4 14 16 30

5 19 15 34

8 13 16 29

7 10 ) 19
189 143 312

308,
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following Table 17 gives for forms A and B of each test:

item, i.e. item number of the final form of the test;
X No., i.e, item number of the preliminary form of the test;

S.D., i1.e, difficulty value as determined from the table
in McCall (1939), pp. 507-508.

TABLE 17

Difficulty Values of Test Items

Arithmetic
Form A Form B

Item
X No. S.D. S.D. X No.
1 53 41,75 41 .50 4
2 47 42.00 41 .50 73
3 44 44,25 44,50 35
4 43 44,50 44.50 28
5 16 45.75 45.75 50
6 94 46 .50 46 .50 93
7 49 47 .00 47 .00 108
8 20 47.00 47 .25 54
9 58 48.20 48,20 75
10 15 50.00 49,75 8
11 111 51 .00 51.00 116
12 33 §1.25 51.25 25
13 11 53.50 53.50 4]
14 60 54 .00 54.00 81
15 57 55.25 55.25 45

N.B. The sums in this paper required no practice

X Question number on preliminary form of the test

ltems because they were set in the usual form,

(1.e. when 120 questions were set,)

S.D. Difficulty value.



Table 17 continued

Language and Vocabulary

e q_____EiIFHl FEIF*I_______
x No. §.0. 5.0, x No.
1)
2 Prectice guestlons
5
4 lo8 43 .50 42.75 41
5 lo5 45 .50 52.00 45
a dag 51.258 48,54 a8
T 1ol 53.00 §1.50 4.3
G 68 47 .00 440,25 T
L] 117 45 .00 45 .00 118
10 56 47 .00 48 .50 58
11 118 51,75 48,50 4]
12 100 48,78 47 .28 1]
13 38 50.25 48.78 40
14 37 50.50 51,00 3w
15 1] 50 400 51.50 0y
14 8t 41.75 42.00 i1
17 24 42 .50 $2.758 ER
18 10 43 .00 43 .00 40
19 Bl dd 25 43 .78 av
20 11 44,50 44 . 50 I ]
F | 104 44 .50 a4 50 B
21 4 45 .00 &4 .50 L1
23 113 45 o 50 A6 .50 1A
24 80 45.78 45 .78 40
25 4l 48 .50 48 .50 37
8 76 448 .50 48 . 50 103
27 24 40.78 48.75 ga
2R 1ol 47 .28 47 50 111
18 544 48 ,00 48 .00 60
30 1] 48 .20 48 .20 50
3l 27 40 .00 48 .78 540
32 -1 ] 40 .50 40.758 14
33 45 50 .00 50 .00 23
34 02 52.50 50.75 Bs
35 F i § 53.25 53.15 1ld
3d 57 53.25 53.50 108
37 5l 58,25 56.25 1Lim
38 L1O 58 .00 58,50 BO

310.

Items 4-15
taken from
original
language
test .

ITtems LlG-=38
taken from
original
Voocabulary
t-"lt‘

Items 1, 2, 3 for practice only in both forms of the test.

X, Question number on preliminary form of the teat,

(i.e. when 120 questions were set.)

Difficulty value,
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Table 17 continued

Reading Study

-
ytan Form A Form B

x. No. I S.D. S.D. I X. NoO.

1)

2) Practice questions

3)
4 70 50.50 41 .50 110
5 69 53.00 42 .25 109
6 27 43 .75 45.50 108
7 29 45,00 48 .20 105
8 26 49,50 48,50 1086
9 30 52.25 4) .75 9%
10 40 43 .75 47 .25 100
11 36 44,00 41,75 83
12 38 44,00 45 .00 87
13 39 48 .00 45,00 90
14 34 46 .00 5§0.25 88
15 120 41 .25 50.25 84
18 119 43 .75 43.50 60
17 116 46,00 46 .00 68
18 112 80,25 49.00 56
19 118 51.00 50.75 57
20 80 41,50 51.00 59
21 78 49,00 45 .00 15
22 9 45.00 49,50 20
23 8 57.25 52.75 18

Items L, 2, 3 for practice only in both forms of the
test.

X. Question number on the preliminary form of the
test. (1.e. when 120 questions were set.)

S.D. Difficulty value.
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Table 1T continued

eadln tud

The difficulty ¥mlurs of Ltems on the two forms of the test are
given together to show that Lhere are Ltema of almost similar 3.D.
value on each form.

Form A Form B
5.0. | B.D.
41,25 4] .50
41 .50 41 .75
43.75 41 .75
43,75 43,50
43,75 45 00
44 .00 45 .00
44 .00 45 .00
45 .00 45,13 !
43 .00 45 .50
46 .00 46 00
46 .00 47 .28
46 .00 48,20
49 .00 48 50
49 .50 48 .00
a0.25 449 .50
50 .50 a0 .25
51 .00 50.25
53.25 50,75
53 00 51,00
57.25 52.75




Table 17 continued

Spelling
Form A Form B

Item
X No. l S.D. S.D. ‘ X No.

1)

2) Practice questions

3)
4 99 41.75 41 .75 106
5 b7 5 42 .00 42.00 95
6 68 42 .00 42 .75 97
7 111 44 .00 44,25 72
8 45 46,00 46 .00 74
9 33 47 00 47 .00 98
10 8 48 .00 47 .50 90
11 117 48 ,00 48 .20 22
12 84 48 .75 48 .75 114
13 4.2 49 .00 45 .00 87
14 107 45 .00 49,50 50
15 23 49 .75 49 .75 109
16 60 50450 50.50 115
17 86 50.50 50.75 67
18 30 50.75 50 .75 76
19 102 51.00 51.50 64
20 82 51.7§6 51.75 85
2l 47 §2.00 52.00 56
22 63 52.25 52.25 101
23 15 52.25 52,25 100
24 44 52.75 52,75 112
25 40 53.50 53.50 6
26 93 53.50 53.75 88
27 118 54.25 54.25 62
28 35 54 .50 54.50 39
29 43 55 .25 55 .00 49
30 58 55.25 55.25 65
31 70 55,50 55.50 71
32 108 55.50 55.75 25
33 12 56.25 56.25 55
34 104 56 .50 56,50 75
35 16 57 .50 57 .50 57
36 48 58.25 57 .50 59
37 10 58,50 58,50 94
38 66 60 .00 59.00 698

Items 1, 2, 3 for practice only on both forms of the

test.

X. Question number on the preliminary form of the

test.

(1.e. when 120 gquestions were set.)
S.D. Difficulty value.

313.
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TABLE 18
Bchools Used in Determimiag Vime Limity
School Area Sex Kind
1 Clity Co-adacationgl Frimary and Secondary
1 CLty Co-adacatlianal FrABATY
] Clty Boys Frimary and fecondary
4 City Glrlm Primary mnd Secondary
5 Town Co-#ducat lonal Primary and Secondary
LE 1%
Time Limita for the Finmal Form of the Testa
gchool Reading Study Langusge and Spelllng Arithmetic
& ¥ocabulary L = S—
Form Form Farma Form Form Form Form Fara
A B A B A B A B
i 34 49 28 o7 14 38 1L 00 0 30 21 00 i 16 58 04
1 4 52 2 30 1T BT 15 20 AT 22 15 LB 8y 50 - T ]
s mdf 30| w4 &7
4 37 & = 4L 8§
i
#H 81 g0 37 31 @2 38 20 3T 2 3q Ls BE Tﬂ] BY 112
50 17 38 20 38 16 B3 113
45 100 o9 4)68 52 4} 74 07 41171 a2
15 mine. 17 mins. 18 =mlns . 42 mina.

Seconds were omltted from the

final time limite.

® Times for the Arithestlic test were those taken at schools No. 3 and 4.




TABLE 20

Schools Used for the Final Testing
School Grade Area Sex
a H1 Durban (City) Girls
b Hl Pletermaritzburg (City) Boys
c H2 Pietermaritzburg (City) Girls
d H2 Inland (Central) (Town) Co~educational
e H2 Inland (Central) (Town) Co-educational
f H3 Durban (Suburb) |[Co-educational
g H3 Outside Durban {Town) Co-educational
h H3 Coast (South) {Town) Co-educational
i H3 Inland (North) {Town) Co-educational
J H3 Durban (City) Boys
k H3 Durban (Suburb) |Co-educational
1 H3 Inland (Central) (Town) Co-educational
H denotes secondary
H1 " over 600 pupils
H2 n 400-599 "
H3 " under 400 "
TABLE 21

Schools Used in Determining Reliability and Validity

Group G: used for reliability and validity.

Total: 140 pupils
School Sex Boys Girls
1. Durban Girls 28
2. Durban Girls 31
3. Pletermaritzburg Co—-educational 23
4. Pietermaritzburg Boys 58
58 82
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APPENDIX B

CIRCULAR OF THE NATAL EDUCATION DEPARTMENT ON
DIFFERENTIATION IN SECONDARY CLASSES
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CIRCULAR MINUTE }0,109/1961,

N.E.D. XO. 50/8.

KATAL EDUCATION DEPARTMENT .

20th June, 1981,

TO PRINCIFALS OF ALL GOVERNMENT EUROFEAN SECONDARY AND
HIGH SCHOOLS AND ALL PRIMARY SCHOOLS WITH STD VI

CLASSES .

DIFFERENTIATION IN SECONDARY CLASSES.

1a Need for Differentiation,

In accordance with modern aducational concepts, 1t 1w
essential to provide courses of study sulted to the capabilities
of individual puplle.

To meet the requlirements of the lower intelligesnce group
attempts were made Iln the regulations of both the Junior Certiri-
cate and the Senlor Certificate to extend the subject range with
the introduction of certain practical subjects. This did not
accomplish the purpose of giving courses within the scope of the
weaker pupils ms the maln core of subjects had to be taken In
competition with the brighter pupils.

Later the Practical Course was introduced im an attempt
to go one step Turther. It still failed in its purpose as, again,
B core of subjects had to be taken on the higher level,

Hence, LT sultable courses are to be provided for all

types of puplls, courses which are differentiated in the main core
of subjecta must be provided.

- M Kumber of Streams.,

While in more densely populated countries three streams
are ususlly provided, it is felt that more than two streams would
be impractical in Natal owing to the relatively small number of
pupils Hence it has been decided to imtroduce only two streams.

P nt Different

It has been decided that differentiation should atart
in Standard VII and continue to Standard X.

4, The Names of the Two Streams.

The lst atream shall be called the "Advances (smic
Stream™ and the Ind stream the "Ordinary Stream", ’
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In this way the poselible stigms attaching to & stream

oalled "Lower® or "Practical®™ will be avolded,

Every school must offer at least one course in each

sLreams.

5.

General Nature of the Streams.

(e} Advenced Stream. This will in general approximate to
pur pregent Junlor Certificate and Senlor Certiflcate
Courses . It will cater for the more intelligent sec-
tion of the puplls., Some limitation on the free cholca
of subjects is embodied Iin the regulations.

(b) Ordinary Stream. In this stream differentisation in the
g¥llabus and in the examination will oceur, For
example a subject such as Arlthmetic occurs in both
ALCBAMSE . The syllabises will differ; cartain ssctlons
of the Advanced syllabus being omitted or aménded LIn the
Ordinary syllabus. Furthér, the type of sxamination

paper will difrer. The Ordinary Paper will be silmpler
and more direct.

Subjects in the two Streams.

(a) Subjects for Advanced Stream.

Syllabuses will be provided and examination papers set
at the Advanced Level on the following mubjects:

Schedula A

English A Arithmetic (to Junior Certificate only.)
Afrikaans A Mathematice

English B Additional Mathematics (Senlor Certificate Only.)
Afrikaans B Physical Scilence (not to be taken with Physlics

or Chemistry,)

Latin Physlcs
Greek Chemigtry
Blology (not to be taken with Botany.)
History Botany
Geography Geometrical Drawing
Bookkeeplng .

(b) Subjects for Ordinsry Stream,

Syllabuses will be provided and examination papers set
at the Ordinary Level on the following subjects:

Schedule B,
Engliah A
ATrikaans A
English B
Afriksans B
History
Geography

Soclal Studies (mot to be taken with History or Geography,)



Jle.

Arithmetic (to Junior Certificate only).

Mathematlcs,

general Msthematics {(to Junlor Certificate only - not to be
taken with Arithmetic or Mathematlcs).

Physical Sclence.

Biology.

General Sclence (not to be taken with any other Sclence).

Geometrical Drawling.

Bookkesplng,

Health Educatlan.

(e) !uhigﬁgt common to both Streams, Only one syllabus
W e provided and question papers of only one
standard will be set in the following subjects which
mey be included in either the Advanced or Ordlnary

Courscs .

Schedule E.
Agriculture French
Housecralt German
Art Hebrew
Music Zulu B
Biblical Studies
Handicrefts

Typing and Office Routine
Shorthand and Typlng. (This may replace Typing snd
Office Routine in Stds IX and X only) .

T Certiflcation.
{a) External Examinatio

The certificates to be issued will differ for the
two streams. The names of Cthe certificates will bag-

Natal Junior Certificate (Advanced OGrade)
Natal Junior Certificate (Ordinary Grade)
Natal Senlcr Certificate (Advanced Grade)
Katal Senlor Certificate (Ordinary Grade)

The subjects will not be indicated as Advanced or

Ordinary Grade simnce the grade of the certiflcate will
indicate this.

In the Advanced Grade two standards of pass will ba
indicated: Pass with Merit and Pass. In the Ordinary
Grade Pass Certificates only will be issued, Matrli-
culation Exemptlion can only be galned on the Natal
Senlor Certificate (Advanced Crade) .

(b} Internal Examinstlions tds VI 1

In Standard VI the requirements for promotion are as
set out In Sectionm #{ec)(1) and (41). A lower stan-
dard of achlevement as given in 8(e)(141) will entitle
the pupll to a Standard VI Leaving Certificate,
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Since the case of the weaker puplil from Standard VII
upwarda has been met by the provislon of differentiated
courses, the need for special requirements for a Leav-
ing Certificate In Standards VII and IX falls away.
Hence Standards VII and IX certificates will be lssued
on the basis of the promotion paam only. A pupll who
fells to satisfly the requlrements lor promotion will
thus mot be given a certificate for that satandard.

Btd. VII and IX certificates will be lepued in two
gradesa - Ordinary and Advanced.

The requirements Tor promotion in Standards VII and
IX remain unchanged except thet the Leaving Certificats
réequirements Tall away.

[e) Schedules.

In Standard VI there mre thres standards of pass =
Advanced, Ordinary and Leaving. These will be sahown
in the Schedules as P(A), P(D) and L respectively.

In Standards VII and IX thers will be only two atan-
dards of pass according to the stream = Pass in the
Advanced Crade and Pass in the Ordinary Grade. These
will be shown in the schedules by the symbols P(A) and
P(0) respectively.

8. Grouplng.
{a) Junior Certificate (Ordinary Grade) .

1. Main Languvage.
2. BSecond Language.
5. Arithmetic or Gensral Mathematics.
4. A Sclence.
5. Any other subject chosen from Schedule B,
6 A& 7. Any two other subjects chosen from
Schedules B and/or C.

(b) Junior Certificate (Advan de) .

l. Main Language.
2. BSecond Language.
J. Arithmetic.
4. A Sclence.
3. Any other subject chosem from Schedule A,
8 & T. Any two other gubjects chosen from
Schedules A and/or C.

NOTE (1) Not more than two science subjects may be
ineluded.

(11) Every pupil must take both official langungen

unless speclal exemption has been obtained
from the Director of Educatlion,



321,

(111) Pupils desiring to obtaim Matriculation Exemp-
tion in the Senier Certificate Examination
must select thelr subjects in conformity with
the relative regulations.

{e) nlaor rtificate (Ordinary Grade) .

| ™ Mein Language .
2. Second Language.
3. A Sclence.
4. Any other subject chosen from Schedule B.
E A4 0. Any two other subjects chosen from
Schedules B and/or C.

(d) (1) nior Certificate dvanced Grade) .

1. Main Language.
1. Second Language .
3. A Science.
4, Any other subject chosen from Schedule A,
5 A 8. Any two other subjects chosen from
Schedules A and/or C.

(11) Benior ﬂu-tirlfn.: (Advanced Grade] with
Matriculation Exemption,

1. Main Language.

1. Second Langusge.

3. A Sclence.

&, Mathematica or Third Language.

g. Any other subject chosen from Schedule A,
B, Any other subject chosen from Schedule A

or C.
NOTES ; 1. Wot more than 2 Sclence mubjacts may be
included.

1. Every pupll sust take both official languages
gnless special exemption has besen obtalned
from the Director of Education,

3 The Third Language shall be chosen froms
Latin or German or French.

#. Regquiremonts for Entry into the two Streams,
(a) BLagE.

Separation into the two stresms can best be done at the
end of the Standard VI year since the course in this stan-
dard, while atill general in character, contains certain
exploratory features, Every effort should be made to
prepare S8td VI pupils for the work of the mecondary

school . (Ses Schoole Handbook, Chapter IV Sectlion §
(111) (4} ).
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Standard VI Examination Requirements.
Subjects and Marks.
1. Main Language 300
2. Arithmetic 200
3. 2nd Language 200
4., History 100
§. Geography 100
6. General Science 100
7. One other subject 100
N.B. This seventh subject will be selected from Third
Language (Latin or German), Mathematics and Health
Education in considering a pass into the High
Stream. If the pupil fails to qualify for promo-
tion to the Advanced Stream then for the Ordinary
Stream or the Leaving Certificate the selection
will be from the above subjects and Housecraft or
Handicrafts. The subject in which the pupil
obtains his best marks shall be included in the
schedule.
Requirements for passing Standard VI.
(1) Advanced Stream.
Main Language 45%
Arithmetic 40%
2nd Language 35%
Three other Subjects 40%
Aggregate of seven subjects 50%
(i1) Ordinary Stream.
Main Language 40%
Arithmetic or Second
Language 30%
Two other Subjects 40%
Aggregate of seven subjects 35%
(111) Leaving Certificate Requirements.
Main Language 35%
Two other subjects from the
seven listed subjects 30%
Aggregate of seven subjects 30%
Control of Standard VI Examination.

In view of the wide variation of standards of work
by the pupils, of the type of examination papers and of
the standard of marking in different schools, some
measure of control is necessary.
will be adoptedi~

The following method
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In the course of this year {1961) specimen papers
and mark schemes in all subjects of the examination
will be sent to schools as a measure to Eecure
uniformity of standard,

For the examination &t the end of 1961 and there-
after, two subjects will be contrelled each year,
the subjects wvarying from year to year.

The form of control will be:-

{1) The Department will appolint examiners and
moderators in the two subjects.

{11) Papers will be set in the aubjlects and a
mark scheme drawn up.

{11L) One copy of the examination paper and
mark scheme will be seént to all schools
having & Standard YI. These will be
etrictly confidential, The school may
duplicate the papers where necessary.

{i¥) The Department will name the day and time
for the writing of these papers, so &8s to
ensure that all puplls throughout Natal
write at the same time, Lhug avolding
leakage of knowledge of the paper from
achool to school.

(¥) The papers will be marked by the school
concerned , Strict adherence to the
mark acheme 13 eassential.

{vl) The subjects to be controlled will not be
known in the schools umtil late in the
VEAT . The set papers will be Forwarded to
the schools as late as possible before the
date set for the holding of the examination,

(vii} The Inspectors of Schools will control the
marking st the schools by acrutinising some
of the scripts when visiting the schools
early the following year, In selecting
schoola for the scrutiny of marking the
Inapector will make use of the examinotion
schedules submitted by the schools,

{wiii) The serutiny exercised by the Inspector will
not, unless special circumstances demand it,
affect the promotiona for the year under re-
view but he will take steps, AT necessary, to
endure that standards are maintained in futuras.
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Cases warranting special conslderation should be
raferred to the Dlstrict Inepector,

10. Reduction in Number of Courses.

It is considered desirable for practical reasons to reduce

the nusber of courses offered in our schools.

Where coursgea other

than those listed are in existence;, and where schools wish to con-
tinue with these courses, Principals should meke special applica-
tion for those courses to continue,

1l. Courses Authorised for Advanced Level.

(a) Courses leading to Matriculation Exemption,

l.
2,
3.
4.
5.
L
7.
8.
B.
10,
11,
1z,
13.
14,
15.
18,
17,

(b) BSenior Certificate Courses.

M.L. 2]
L]

L1

=

L
n

-
=

I N T3 AT E N 233
= 2 T E O ¥F E 3 &

= = &
T
= = =

P.Bec,
Blo.
P.Sc,
Blo,
P.8e.
Bla,
P.Be.
Bio.
L]

P.Be.
Blo,
L L

PF.S5¢c.
Bio,

P.Se.
L1

Maths .
B

Lat.
Germ.
Maths .

L]

i
"
i#
i
"

Hist.

i

Geog.

F Bl § X =3

A

¥ F 4 ¥

12. Coursas

M.L. 2L
" "
L] L.
L] L]
" "
i it

Blo,
L]

at Ordinary Level,

At

Ceog.
11

HseCr.

Agric.

Geog.
{1

Exemptlion,

Bookk .,
n

Lat.
L}
Germ.
L]
Fr,
]
Geog.
]

Bookk.
L]

Heelr,

AFPt
"

Geo.D.
Agric,

(Not leading to Matriculation
1

T & D.
Hendier.
T &.0.
Handicr.
Art.
Hzelr.

this stage it is not proposed to lay down specific
courses for the ordinary grade.

peculiar requirements of the school concerned.

These will be devised to sult the

In the large town schools it will be poEsible to cater

for the two stresms in different class BEroups .
the case in the small country school wheare both =5

to be taken by one teacher at the same time,

This will not be
treams will have
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In such a school it will be possible for one teacher to
take a grouped class of Advanced and Ordinary stream pupils 1T the
gubject taken 1s the same. Hence to m very large extent it will
be necessary for both streams to take the same subjects in their
COUTAEE « This will be possible because many of the subjecta
included in Bchedule A are also included on the Ordinary level in
Schedule B.

All proposed courses in this grade should be submitted for
approval on or before l5th September, 1861, (Sea paragraph 14.)

13. B8election of Course.

{a) If a pupll has obtained & promotion pass to the Advanced
gtream, every eéndeavour should be made to persuade the
parents to allow him to take the Advanced Course to which
he will be most suited. If, however, the parent insiste
on the Ordinary Course, then the pupil should be admitted
to this course,

{b) If a pupil passes Standard VI at the Ordinary grade only,
P(0), he cannot be admitted to the Advanced grade. Ir
the parent insists on the Advanced grade, then the pupll
must repeat Standard VI in the hope that he will obtain
the higher pass 1ln the lollowlng Year.

{e) A pupil who passes Standard VII, VIII, or IX Ordinary
grade may transfer to the Advanced grade, but he must
repeat that standard in the Advanced grade.

14, Procedure.

It is proposed to introduce differentiastion, as ocutlined
above, in our schools Cfrom the beginning of L1BE62,

All pupils st present in Standard VI will, therefore, be
peparated into the two streams at the end of thils year. To this end
the examination in Standard VI will be conducted as set out inm this
Circular. Speclmen papers and mark schemes in all subjects of the
examination will be sent to schools as s00n as possible.

Principals should submit on or before 1S5th Septémber, 1861,
the list of courses which they propose for their school. Specisl
repregentations should be made in respect of any proposed course not
included inm the authorised lists. Courses already ln existence at
the school should also be listed in the application, and LT desired,
representatlions should be made for the retention of these courses,

The differentiated courses will be introduced into
Standard VII only 1862. Exigting courses will, il necessary, be
carried through to Standard X.

PJS/MP {sgd:) P.J. Bcott
13.6.1961. for DIRECTOR OF EDUCATION
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APPENDIX C

LETTER FROM DR, P.H. BOSHOFF



32T,

Extract from letter dated 12th Jeanuery, 1%62, from Dr. P.H. Boshofl.

I made the gtatement that besldes school tests, I.Q. tests,
many factors have to be consldered as well, such as home environ-
ment BEnd medical state of health, In regpect of the latter fleld,
one im my position will temd o exclude general medical conditlions
such ps malnutritlion, glandular imbalence, parasitic diseases
(worma, bllharzia, etc,) malaria, blood dyscrasias; tonsil troubles,
gtCa, In favour of eye conditlions about which I can speak with more
authority.

I am writing about the féw gases I remembéred, and generally
abput the rest. These 1'd like to divide into (1) particularly
impressive results; (11) the general result obtalned,

(1) (a) Pleter 5.: aaw him at age of 9 years old, son of
headmester, He wes on his way to Witranmd Imstitute,
Fotchelfstroom, where he was to spend his 1ife with
feeblemindeds and imbeclles. The father wanted to
know whether perhaps he was only In Gr. II at axe of
9 and stuck there because perhaps of eyesight, I
found the child to be allergic, vision normal but he
had meany scers in the choroid. Treatment by
anti=-allerglc methods and cancelling of Witrand
Institute gave 8 marvellous result, This boy
matriculated a Tew years ago and with a first class
PASE. I have lost trece of him since then,

(b) Rory W, - saw him at age of § with diagnosis from
children's specialist that he was absolutely mentally
defective and that he had degenerative cavities in the
brain. He looked it. He was slavering and completely
gpathetic, The eyes could not be mssessed but were
normal except for intense allergy. Treatment by the
family doctor on my instructions againmst allergy vielded
a good result. Rory "woke up®, became interested and
after a month mouthed his first words, He had several
treatments, plays normally, Is now in Std. IV, 1Tth in
8 class of 25; mot brilllant but able to beneflt in an
ordinary school,

(e} Peter v.R., was seen by me when he was O years old in
5td. II. He had spring catarrh (allergy) and was kept
back in 8td. II the next year. Anti-allergic treat-
ment Saw him 2Znd in class In Std. II the same year,

Two years later his father told me that he was getting
stupld agaln and whether treatment would not perhaps
help. After treatment he moved from 218t out of 25

in class to first position, ATter 3 or 4 years he
again dropped in performance and was again rehabilitated
in the same way . He is in Matric, this year,

(d) Gerrie v.Gr, at age of 8 was a complete mongolian idiot
with all the physical and mental backwardness in such
CASeE ., An attack of allergic conjunctivitis forced usg
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to trest. He immedistely started waking up mentally and
went on moderately well st school. I saw him Lwo years
later when they specially brought him to me from
Melsetter to show the marvellous result, He 13 now in
boarding school In Delmes, is in Std, VIII and has never
falled a year, I saw him for speéce. ¥ months ago but

he atill had the dry helr, flat occilput, etc. of a
mongolian idiot.

I have n Few more aimilar cases but cannot think of them Just now,
I may lnclude heére a falrly Intelligent child but en absoclute
delinguent at the age of 12, son of & member of parliament st Lhe
moment . On treating his ellergy the child totally rehablilitated
within 4 months without expert guldance end psychiletrists who were
given up long ago by the parents.

(11) In general, and here my records run into ftwo thousand,
it is mlways most impressive how a child improves on antl-
allerglic trestment, These are children with spring catarrh
in various stages, sométimes not obviously sick. They are
children who have itehy, red, wotering eyes, runny noses,
perelstent coughs, bad appetite, highly strung, nervously
moblile, tummy aches Tor no reason, temperatures for & day
and then 0.,K. agoln, moody, bed-wetters, etc. In 85% of
Buch cases alfter treatment they [(the parents) express
satisfaction mainly on how well they are now doing at
school .

Buch allergies may persist for 20 vears in such an
Individual and he stays stupld. I venture to gay that the
I.0. can be improved in 15% of all school children by anti-
wllergle treastment.

The eyepight may be deficient in a child but thast is
discovered sooner or later, Especially must longsighted—
ness be watched for because that leads to eyestrain, head-
aches, feeling of fatigue, disinclination to read, indiffer-
ence, e&Lo. I dare say that in school clinics, the
ophthalmologlat invariably disregards this condition but
evary year the standard of medical work improves and it can
be left untouched.

Eye balance is very Aimportant and is never tested for in
public institutions which ineludes school clinics, Such
lack of nﬁnvtrgtncc was lirst discovered by the late Dr, N.A.
Stutterhelim. It leads to bad orientatlion in ell ball Enmes ,
fatigue in study, general lassitude, disinclination to use
the eyes. He has had wonderful resulta,

llﬂ4ﬂ%' Reference here is mede to the work of Dr. N.A. Stutterhelim

Research on this tople is also reported in the un ublished
thesls of Dr. D.EZ. de Villiers (1958). He found specifie Enaea n:

lack of convergence especlally among students, both Ba
ant
at University level. L u &nd White,
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If so many possibilities exist in ophthalmology what may
not be in the Ear, Nose and Throat, Psychiatric, Neurologic,
Pediatric, etc,, flelds.

The few specially described cases are cases which were
hopeless and would have stayed hopeless,

P.8. Those expectional cases must have had oedema of the brain
of allergic origin - hence their response, I did many
similarly retarded children without such brilliant results,



330.

APPENDIX D

NEED FOR THE USE OF STANDARDIZED TESTS



The need for the use of standardized tests is shown by the
following figures obtained during this study. (See, too, Tables
23 and 25,)

Correlations obtained for Group G, November, 1960
(See Table 12,)

Reading Study

School Reading Study r.

1 € 3888 By
2 .5204 P
3 .5821 re
4 .04619 r,

a,. r. and r,:

z = -,599 (insignificant).
b. r, and r_:

z = ,846 (insignificant).
c. ry and UL
1.512 (insignificant).

d. r, and r_:

z = -,03 (insignificant).
e, r. and r,:

N
n

2,282 (significant at 5% level).
T. r. and r

z = 2,370 (significant at 5% level),
g. In Table 12 these have been converted to two decimal places.
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The corrcelations obtained in determining the valldity of the
teatas differ from one another. Six calculations have been com-
plated for it was thought that this was a sufficlient number to
ahow that from ome school to another marks cam vary significantly,
The correlations Ffor schools 1, 2 and 3 are significant correla-
tions.

This implies that the marks of three schools have a significant
correlation with marks obtalned on the 5-0 teats, but that ln Ewo
instances Lhe schoola"'" marks differ significantly from one another,
The need for the use of standardized tests Is indicated.

In comparing the correlstions of Lhe marks from different
schools with Lthe marks obtained on the 5-C tests use was mads of
the formula;

1 2
‘Hkl_lh__!__
Hl-l Hz-E
where Iry = % value af rl
Ir, =z value af r2
rl mnd r, calculated correlation coefficlents
Hl = glze of sample In school (1)
Hz = alze of sample In school (2)

zr, and :r'z were obtained from a table For converslon of correlmtien

coefficients to z-marks. (Arkin and Colton, 1850.)
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APPENDIX E

SEX DIFFERENCES IN ACHIEVEMENT
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The differences in the achievement of boys and girls in each
of the four 8~G tests were determined and the following results

were obtained:

Test Significance of difference in achievement
Arithmetic 1,35 No significant difference
Language and Vocabulary 1.42 No significant difference
Reading Study .08 No significant difference
Spelling 4,55 Significant at 1% level,

Except for Spelling in which the girls did better than the boys,
there was no significant difference in the achievement of boys and
girls in the S-G tests,

In spite of this difference in Spelling, however, it has been
considered wiser to treat boys and girls as one group in all four
tests. This will make possible comparisons with the other tests and
with school marks in subsequent use in schools of the §-G tests.

(See Table 23.)
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APPENDIX F

OGIVE CURVES
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Marks obtained in each subject were converted to percentages
and the cumulative frequencies were also expressed as percentages.,

Each of the graphs shows the Ogive curves for S§S-G tests
(my tests) in February/March, 1961, and the school tests, i,e,
tests set by the Natal Education Department in November, 1861, in
the subjects indicated, and marked by teachers in the schools.

The conclusions which are drawn from the graphs in figures
2, 4, 6 and 8, have taken into account the Natal Education Depart~
ment requirements for passing Standard VI in the following:

A-level O-level School leaving Fail
Main language 45% 40% 35% 34%
Arithmetic 40% 30% 30% 20%

(See Appendix B.)

These are the cut off scores which the schools used in their
end of the year examinations; for easy reference they are called
"School's cut off scores", e.g. Tables 22, 26, in this section,



SCHOOL TEST —-——-—"

ARITHMETIC WY, JEST

FIG.1.

100

AY (o]
]
o
@
i )
~
& o
- & 6
HEHE i
SampREEREyEEEEy YR = ITTOTEO TR
” ..er
A T o
1 - T <
" assaay |
. .
T 1 = (o]
4 i L o
I ” S o
: : : S
“ 1 m "
m 1 T a
S m m
w 1 I“ AE
® & & E § & § & =®& @& =
(S3TILN3DH3d) (AAILVYINKWND) ADNINDINA

MARKS FOR ARITHMETIC



CUMULATIVE FREQUENCY

FIG 2

FIGURES FOR FIG 1. —
NORMAL DISTRIBUTIONS

My TESY

SCHOOL TEST——ooe—=

Tl Lo
1815

-4

1
-

p =] a0 B0 &0
SCORES IN ARITHMETIC

1o a0 [0



337.

Figure 2.

This shows the Ogive curves for Arithmetic tests, i.e. my test
and the school test, when raw scores have been converted into
standard scores, the distributions having the same average and
standard deviation.

From these Oglves for standardized scores the following con-
clusions are drawn from fig. 2:

i. a. In the school test 19,5% of the pupils obtained 39% or less.
b. In my test 31.5% of the pupils obtained 39% or less.

This implies that, taking normal distribution of the sets of scores
into account, the standardized test (my test) sets a higher standard
than does the school test and that if the standardized test were

used for streaming, 12% fewer pupils would be streamed in the A stream
or level,

ii. a. In the school test 8.5% of the pupils obtained 29% or less,
b. In my test 16 .,5% of the pupils obtained 29% or less.

In this case 8% fewer pupils would reach the O stream or would obtain
a school leaving certificate if the standardized test were applied,

i1i. a, The median score in the school test is 57%.
b. The median score in the standardized test is 49%.
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Figure 4 shows the Ogives when the raw scores for Language and
Vocabulary tests, i,e, my tests and the school tests, have been
converted into standard scores with the same average and standard

deviation.

From the Ogives for the normal scores, the following conclu-

sions can be drawn from fig. 4:

49 a. In the school test 12% of the pupils obtained 44% or less.
b. In my test 10% of the pupils obtained 44% or less.

ii. a. In the school test 5.9% of the pupils obtained 38% or less.
b. In my test 4.5% of the pupils obtained 39% or less.

iii. a. In the school test 2% of the pupils obtained 34% or less.
b. In my test 2% of the pupils obtained 34% or less.

iv. a. The median score in the school test is 57%.
b. The median score in my test is 504.
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Figure 6 shows the Ogives for the Reading Study tests, my test

and the school test,

scores with the same average and standard deviation.

raw scores being converted into standard

The followling conclusions can be drawn from fig. 6:

i. a.
b.
i1, a.
b.
i1i, a.
bl
iv. =a.
b.
v- n-
b.

In the school test
In my test

In the school test
In my test

In the school test
In my test

The median value for the school test

13%
23%

%
16%

4%
10%

of
of

of
of

of
of

the pupils

the

the
the

the
the

pupils

pupils
puplils

puplils
pupils

The median value for my test is

obtained
obtained

obtained
obtained

obtained
obtained

is 61%,
58%.

44% or
44% or

30% or
39% or

34% or
34% or

For scores > 72% the standardized test (my test) is
easier than the gchool test,

For scores < 72% the school test is the easier of the

two tests.

less,

less.,

less,

less,

less.

less.
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Figure 8 shows the Ogives for Spelling tests, l,e. my test and

the school test,

.with the same average and standard deviation,

raw scores being converted into standard scores.

The follqwing conclusions can be drawn from the normal
distributions in fig. 8:

1 a.
b.
ii. 8.
b.
11i, a.
be.
iv. a.
b.

In the school test 42% of the
In my test 51% of the

In the school test 34% of the
In my test 41% of the

In the school test 26.5% of the
In my test 32% of the

pupils
pupils

pupils
puplils

The median value for the school test

The median value for my test is

obtained 44% or less.
obtained 44% or less.

obtained 39% or less.
obtained 39% or less.

pupils obtained 34% or less.
pupils obtained 34% or less,

1s 48.9%.
45 .5%.
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TABLE

Percentages of Pupils in Each Level,

Using School's Cut Off Scores

341.

% in % in School ho fail
Test A level 0 level leaving ki
Arithmetic i.e. 40% 30 - 39% 30 - 39% 29% and
and over less
School test 80,5 11.0 - 8.5
My test 68,5 15.0 - 16 .5
Main Language 45% and 40 - 44% 35 - 39% 34% and
over less .
Language & Vocabulary
School test 88.0 . 345 2.0
My test 90.0 . 2,5 2.0
Reading Study
School test 87.0 6.0 3.0 4,0
My test 77 .0 7.0 6.0 10.0
Spelling
School test 58.0 8.0 . 26.5
My test 49.0 9.5 . 32.0
Observations:

Marks in all these subjects (see subjects in Appendix B )

are among the marks which are used for streaming in Natal. It

would appear,

therefore,

that:

I Failure in Spelling could jeopardize a pupil's chances
of selection to the A-level.

ili.

A-level group.

A pass mark of 45% in English makes a very large

iii. Achievement in Arithmetic only could be the deciding

factor in selection to the A-level,
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APPENDIX G

CUT OFF SCORES
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Cutting Scores

The choice of & cutting score is based on personal, soclal and

gconomiec values, as well as on practical considerations; It ERRARDT

be made scientificnlly.

1. The arguments which favour & high e¢ritical score include the

following:

l.

ii.

111.

A boy who 1s unlikely to gucceed AT accepted wastes
educational resources and the time of the teacher which
might have been better spent on more promising puplls.

The presence of such & boy in the group can Lower the
level of achievement of the group.

If the boy is going to fall at the end of the year, it
would be better Tor him to face the fact st once, to
avold Lthe waste of a year and to start lmmediately in a
more sultasble course of study.

2 On the other hand, arguments which favour a downward shift of
the cutting score ares

La

ii,

111,

iv.

Tests are Tallible, and a decision to admit a boy 1=
really o decision to give him the opportunity of
further testing by means of his class performance.

A rejected boy cannot be given this opportunity, for
grroneous rejection cannot be corrected.

A refusal to promote may méan a total loss to higher
geducation, for it prevents further lnvestigatlon.

A fallure Iis not a total loss. A boy may gain a lot
from having been Iin the A=-level class, &ven 1T he drops
out later, [Btellwag, 1955.)

When the country so urgently needs more, bettér educated
workers it La lmportant te Include those who may not
succeed in order to ensure that those who will untimately
succeed may not be excluded. (Cronbach, 1948.)

It im obvious that the lowest practicable cutting score will
be chosen, and that these cut off scores can be determined only by
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means of a standardized test.

In Part II, Chapter I, under the heading "Use of the §-G
Tests", I have stated that these tests can be used as part of the
assessment for allocation to a group or a stream. I do not wish
to imply that they should be used at the beginning of Standard VI
to stream pupils. They should be used as part of a preliminary

assessment of the pupils which should start at the beginning of
Standard VI, armd  cavnbirue “-w-o\.ﬂ\ﬁcm!‘ N ~ <=3~

If these tests were to be used for the selection of pupils
to an A or O level very similar percentages of marks which are
used by the Natal Education Department for selection of pupils
at the end of Standard VI would probably need to be determined.
Because it is not my intention that they should be so used, I have
not calculated these percentages for the $-G tests,

The cut off points on which I have decided seem to indicate
that all but a very small percentage of pupils could reach the

A-level by the end of Standard VI. (See Part I, Chapter III,
"Intelligence".)

The following are the cut off scores which have been chosen:



Cut Off Scores

TABL

—_—

for 8-G Tests
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School
Test A-level O-level Leaving Fail
Arithmetic:
School's cut off score 40% 30% 30% 29%
My cut off score for
boys 5 4 4 3
girls 5 4 4 3
Language and Vocabulary:
School's cut off score 45% 40% 35% 34%
My cut off score for
boys 15 13 11 10
girls 15 13 11 10
Reading Study:
School's cut off score 45% 40% 35% 34%
My cut off score for
boys 8 7 6 5
girls 8 7 6 5
Spelling:
School's cut off score 45% 40% 35% 34%
My cut off score for
boys 1) 10 8 7
girls 13 12 10 9
Total English;
School's cut off score 45% 40% 35% 34%
My cut off score for
boys 34 30 25 22
girls 36 32 27 24

Because it has been decided to have common norms for boys and
girls for each test (see p.334) the cut off scores for Spelling and
total English are those which have been determined for the boys.
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TABLE 24

Cut Off Scores for the S—G Tests Expressed as Percentages
' and Percentile Ranks

School
Test A-level O-level legving Fail

Arithmetic: 5 4 % 3
(15 items)

33% 27% 27% 20%
Percentile Rank 23.7 15 .4 15.4 7.9
Standard Score 43,25 39.9 39.9 35.9
Language and Vocabulary: 15 13 11 10
(35 items)

43% 37% 31% 29%
Percentile Rank 171 11,0 5.8 3.8
Standard Score 40,6 37.75 34,5 33.0
Reading Study: 8 7 6 5
(20 items)

40% 35% 30% 25%
Percentile Rank 13.9 8.9 5.2 3.4
Standard SCOPe 3952 3618 34.2 31.75
Spelling: 11 10 8 7
(35 items)

31% 29% 23% 20%
Percentile Rank 28,9 24.6 16,0 11,1
Standard Score 44 .5 43 .4 39.9 37.25
Total English 34 30 25 22
(90 items)

38% 33% 28% 24%
Percentile Rank 15.6 9.2 Ja2 1.1

The percentages are given to the nearest whole number to facili-
tate the use of the tests in the schools.

which have been used to obtain the figures in Table 25.

It is these percentages

Pupils who have socres within the range given in the following
figures should be considered borderline cases,
and school leaving certificate.

l.e.

Arithmetic 21% - 26%
Language and Vocabulary 30% -

Reading Study 26% - 29%
Spelling 21% - 22%
Total English 25% - 27%

Borderline limits between the other levels

determined in the same way.

between a fallure

of passing can be

Pupils who have scores equal to or less than the percentage
given in the column headed "Failure" are likely, in the present
situation, to fail at the end of Standard VI,
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percentages of Pupils in Each Level When Using the School's and My Cut Off Scores

(See pp. 336 to 3486.)

School’s cut off

My cut off score

My cut off score

School's cut off

Test score on school on school test score on my test
test graph graph on my twat. graph graph
Arithmetlic Fig.2*
A level 40% & over 80.5 33% & over 88.5 33% & over 30.0% | 40% & over 83.5
0 level 30 - 39% 11.0 | 27 - 32% 5.0 27 - 32% 7.0¢ | 30 - 30% 15,0
Fail 28% & less 8.5 20% & less 3.5 20% & less 8.0 29% & less 16.5
Language and Voc-
abulary Flg.4
A level 45% & over 88.0 43% & over 91.0 43% & over 92,5 45% & over 80.0
0 level 40 - 44% 6.5 37 - 42% 6.0 37 - 42% 4,5 40 - 44% 5.5
School leaving| 35 - 398% 3.5 31 - 36% 2.5 31 - 36% 2.0 35 - 38% 2.5
Fail 34% & less 2.0 29% & less .5 29% & less 5 34% & less 2.0
Reading Study
Fig.6
A level 45% & over 87.0 40% & over 93,0 40% & over 84.0 45% & over 7740
0 level 40 - 44% 6.0 35 - 39% 3.0 35 - 39% 6.0 40 - 44% 7.0
School leaving| 35 - 39% 3.0 30 - 34% 1.5 30 - 34% 4.0 35 - 38% 8.0
Fail 34% & less 4,0 25% & less 1.0 25% & less 4.0 34% & less 10.0
Spelling Fig.8
A level 45% & over 58,0 31% & over 78.5 31% & over 74.0 45% & over 49,0
0 level | 40 - a4% 8.0 | 29% & 30% 2.5 | 29% & 30% 3.0 | 40 - 44% 8.5
School leaving| 35 — 39% 7.5 23 -~ 28% 8.0 23 - 28% 8.0 35 - 39% 9.5
Fail 34% & less 26.5 20% & less 11.5 20% & less 13.0 34% & less 32.0

These percentages have been obtained from

Fig. 2: Arithmetic
Fig. 4:

Fig. 6: Reading Study
Flg. 8: Spelling

the graphs in

Language and Vocabulary

From the percentages in this table it is obvious that sclentific tests, (3G tests, i.e. my

tests) place different percentages of pupils in each level for each subject from those so placed
by the school's tests.
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From these figures the following cbservations are made:

1. It is only in the school's Spelling test that the percentage of
pupils in the A level approximates that percentage which was actually
in the A level, i.e. 62%, in 1961. (See Table 22.)

2. If Arithmetic and English tests are to be used in selection it
would appear that higher percentages for a pass into the A level
will be required. Only in this way will they be adequate criteria
in obtaining 62% of the pupils in the A level and 38% of the pupils
in the 0 level. (See Part I, Chapter II, Section C, "Human resour-
ces".)
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APPENDIX H

PERCENTILE NORMS
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TABLE 26

Percentile Norms

i. Arithmetic

Marks Percentile Rank
o o2
1 1.0
2 3.3
3 7.9
4 15.4
5 23.7
6 35.5
7 46 .6
8 58.2
9 69.5

10 78.4
11 85.5
12 82.3
13 87.0
14 98.5
15 100.0
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Table 26 continued

ii, Language and Vocabulary

Marks Percentile Rank
0 1l
1 o1
2 .1
3 .1
4 .l
5 .1
6 .6
7 .9
8 Yo7
9 3.2

10 3.8
11 5.9
12 8.2
13 11.0
14 13.6
15 17,1
16 20.6
17 25.3
18 29.6
19 33.4
20 38.4
21 44,2
22 51.5
23 56.7
24 62.5
25 66 .8
26 72.3
27 77+l
28 83.0
29 87 .0
30 90.6
31 84.5
32 97.9
33 99.2
34 99.9

35 100.0




Table 26 continued

i1i1, Reading Study

Marks Percentile Rank
0 3
1 .3
2 «3
3 -4
4 1.7
5 3.4
6 5.2
7 8.9
8 13.9
9 21.0

10 27.0
11 34.4
12 42.5
13 49.9
14 59,6
15 67.6
16 76.5
17 84.9
18 92.1
19 97 .8
20 100.0

352.



Table 26 continued
iv. Spelling
Marks Percentile Rank
0 I |
1 o2
2 4
3 .9
4 2.0
5 3.6
6 6.6
7 11.1
8 16.0
9 20.4
10 24.6
11 28.9
12 33.5
13 38.6
14 42.9
15 47.3
16 51.4
17 55.9
18 59.3
19 63.8
20 67.1
21 71.6
22 76.5
23 80.8
24 83.9
25 85.8
26 88.4
27 90.7
28 92.8
29 94 .3
30 96 .0
31 96.9
32 98.3
33 99.3
34 99.9
35 100.,0

353,



Table 26

contlnued

v, Eniéélh Tﬁtnl
(Language and Yocabulary, aading Study, Spelling)

Marks Percentile Rank Marks Percentile Rank
- 4u 37 .50
- b 40 .30
= ) 42 .50
- 40 44,60
= ol 47 .00
- !l 49,20
- 52 El.gg
- jl 54 .00
- ﬁ 55, 80
=4 ;_I
. A 8

]
80
L

afafaliaialata o m*r:m:::v.:.:lﬁ:*:‘z o £ 12 e e 'a.,j.. SELLELL

=
i
T
75
76
3, Y7
L3 TH
T8
1 5
l
: s
88
L —
B0
IE.;Q 80

%;} ; '@Fﬁﬁﬁiﬁﬁﬁmﬁa
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APPENDIX I

GRAPHS ON NORMAL PROBABILITY PAPER FOR THE CONVERSION
OF RAW SCORES ON THE $-G TESTS TO STANDARD SCORES
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5=—G TEST —— ARITHMETIC
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SCHOOL TEST—— LANGUAGE AND VOCABULARY
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FIG. 12 5—G TEST —— LANGUAGE AND VOCABULARY
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§—G TEST —— READING STUDY

FIG. 4.
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§—G TEST —— SPELLING

FIG, 16.
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The graphs numbered 8% to 18 show the raw scores which were
obtained in the school tests and in the 5-0 tests (my tests)
plotted on normal probablility paper. The results of 1044 pupils,
i.e. 495 boys and 548 girls, were used.

These graphs have been used to convert raw scores of the §3-=0
tests to standard scores, e.g. 8 raw score of 20 in the school's
Arithmetic gives a standard score of approximately 38.75 as
indicated on the graph in Filgure B,



TABLE 27
Standard Scores for the 5-0 Tesbs

357 .

Arithmetic e nw | Reading Study Spelling
Raw Standard| Raw Standard| Raw Standard| Raw innd-rd
_Lg_n re Score Score IE!I"I ) !cnrr !ﬂl‘ e iﬂ ra !!::l I
1 o 0 [ ']
s, 3 4.00 E 15.10 1 21.28 |
3. 3 2 23 .60 ] .
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