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CHAPTER I
INTRODUCT ION

General mental ability is generslly conceded to be the most impor-
tant single factor in school accomplishment., The mental ability of a
pupil, as measured by his ‘:I».ntoliigonao quotient, 18 usually oonsidered an
indication of the degree of ao’hi‘owment that oan be expeoted of him by
the sochool, thus giviﬁg a valusble aid in d’iugnoaia of pupil difficulties
and & guide to tzho adnpta’cion of ingtruction to pupil needs. mny schools
aagrogwo pupils in instruobion grou;pa on the basls of mental ability bew-
lieving that instruction can thus be releted more effeotively to individual
capabilities, Measures obtained from intelligence testing are used, in
conjunotion with other measures, as & bagis for prediotion of suocvess in
future school work, thus making them an instrument of vooetionsl guidenoce.
It'in known, however, that there is not s perfest correlation between n{ental
ability and school achievement, Other faotor.a such as school attendence,
preparation, instruotion » pupil interest, persistence and other personal
factors are lr.nm to effect school achievement. The question of the extent
that the intellligence quotient indicates the emount of achievement whioh ocen
be expected from the puplil is ono"i}ibh which every edusator is oconcerned, if
the »intolligoneﬁ quotient 18 to be used for ’purpoaos of disgnosis, of ine

gtruotion, and of progoosis.
1. The Problem

1t ia the purpose of this study to make & statistloal comparison of



the aochievement of s group of ninth grade pupils with the intelligence
of those pupils. By comparing the test records of these pupils on an
achievement test administersd at the beginning of the school year with
thelr achievement on another form of the geme test given at the olose of
the year, it will be possible to ooinpaml'bhair geing in achievement with
their respsctive intelligence guotients. It is dewired %o find whether
“bhesg ‘puplls made a gain on the achievement test commensurate wi’ch their
mehtal u‘bility a8 measured by thelr intelligence quotients,
‘ _::\‘ | : )
: ~ 1l. Releted Btudles

Many studies have been madé eamparing pupil achievement on subjeot
tests with their intelligence test soores. A few of those which are more
closely related to this atuﬁy will be briefly mentioned here. Nost of the
studies heve made comparisons by the method of correlating the achievement
test goores or the school marks with the intelligence test scores. A
recent study mede by MeDonald ,1 compared the achievement ¢f ninety-six
pupils in a 64 olass with their intelligence by mesns of finding the correle-
tion between their scores on the various sections of the Progressive Achisvew
ment Towb and their intelligence scores on the Oalifornis Mental Maturity
Test, He foundithat reading comprchenslon could be used to prodict language
intélligondd,*‘nﬁniﬂ;in‘guﬂgo intelligenae reading voosbulary, arithmetio
fundsmentsls, and arithmetic reasoning, better than aany of the other vari-

ables when the correlation bechnique wae used, Language inteiligence corre-

1 pavid MeDonald, The Relation Between Test Intelligende snd Test
Aohlevement in Grade Six~K, Doctor's Thesis, University of Oregon, 1587, 81 pp.
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lated highest with reading comprehension (.75) end lowest with arithmetie
fundementels (.47).

Flamming,z in e study made in 1926, found correlstions of general
intelligence as messured by objsctive mentsl tests, with achievement as
moasured by achlevement tests, with achievement es measured by teachers!'
marks, with teacher estimates of physical mud cherscter traite, and with
will end temperement tests. She found that general intelligsnce showed a
high correlation with achievement in the junior high sohool and in the
senior high school grades, the signifiscance of intelligence as & factor -1n
school mooomplishment bewmingv greater as the pupil advanced through high
sohool, The average correlation for the junior high sehool grades was .80,
end that for the senior high school was ,83. | ‘

A study was mede by Hardin 33 in 1921, of a group of 936 pupils in
gredes II %o VIII. He gave ewhi&ma en intelligence test, a reading test,
and an erithmetio tent"and found the ocorrelations between thelr performeroes

on the thres. The correletions he ob‘t&inmi between mantal ebility and
achisvement in reading and arithmetioc ranged from .44 to .88, the highest
correlations being obtained when the entirse group was used,

Cowles,* in 1937, correlated the scores of tests in languege and
arithmetio with re;tinga of mental abllity, ueing for her subjeot & group

of ninety-six deaf children in the intermediste grades, Bhe concluded that

o 2 vecile White Flemming, A Deteiled Analysis of Achievement in the
High Sohool, (Tesmchers College Uontributions ©6 Bducatian, Ho, 198, Wew
York: Teachers Gollege, Columbia University, 1926). 209 pp. ,

8 Jenes Roy Hardin, 4 Study of the Relutionship between Nental Ability
and. Achievement in Ari thmetic, bwitween Mental Ability snd Reading Abllity,
‘and Detwean Reading ABLliGy snd Achlevement in Ar 1thmetlc. vhpublished
Hester s Thesis, Ké’nuu vergity, Lewrence, 192,

4 Yatherine Cowles, The Correlation of NonwLa%%uage Tests and Boholastic
Achievemen t of Deaf Children, Unpublished Master's Thesis, Temple, 1957, 108

PP,
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mental btests could not be regnrdad‘ as relisble data on which to predict a
pupilts achievement in lenguage and arithmetio but might be used to megre-
gete pupils capable of doing more work.

A study made of o first grade group b;} Gunninghams shows that the
mental test can be used to predict achievement over a period of a year.

Bhe found that the middle BOY of the group weg lass well measured by the
~mental tests than were the upper end lower groups. |

Bubree,8 on the other hand, found that in attempting to predict
high sohool sucoess by mesns of the intelligence quotients, ninth grade
age, and ninth grade aohiavomént there was & tendenoy for the prediction
- to be less decisive in the case of the pupils with the higher intelligence
quotients, fhuse abo-vq 130.

Franam,? -finding a comparative progress of achlevement less emong
£ha_ brighter pupils then emong thb.m with less ability, attributed the lamok
of achlevement %o o deficlenocy in the course of atudy whioh did not provide
sufficient material for those of exceptional ability., He conélu&ed that

‘intellizence i3 the most importent determinant of individusl differences,

In uorrolaﬂng a.ohievemeut of grade ohildren in rending rate, rmd,-
1ng comprchanaim, apelling and arithmetio with nomposita meanures of ine

telliganoo, kaoas obtained the followﬂng reaultn road:tng uomprohmsian,

B Bess V. aumingham, The Prognostio Velus of & Privna Group Test.
(Teachorn College Tontributions to Bducation, WO, 1968 ork; ‘Teechers
Gollege, Columbia University, 1923). ‘78 pps

8 Royal B, Bmbree, Jr., "rthe Prediotion of Senior High Sohool Success
M: Various Levels of Intelligence," Journal of Educational Psychology, 28:81~
91, February, 19%7.

7 Reymond Frangen, The A ao omplishment Ratio (Teachers College Contri-
butions to Bducation No. 1E5L orka Wenchers College, Columbia Uni~

versity, 1922), B9 pp.

B Arthur I. Gates, "The Correlatim of Achievement in Hohool Subjects
with Intelligence Tests md Other Variableu," Journal of Eduoationsl Pey-~
ohology, 15:139, March, 1822. |




]
. T23 reading rete, &83 a.rifh}mntio,”“dm and spelling, .68, He found thet
the inﬁer-aorrolutiamé of the gohool wﬁ_jauhn was not high with the exoep-
tion of that of resding ocomprehension with resding rate. He conoluded
4hat the more verbal the material the better it correleted with school
attainment, |
Me0sll, in 1916, found that the more complex edusational ‘taatn‘ ‘showed
& higher correlatiom with mentel ability than did the slmple speed tests.
He conoludesy |
The powey tests, or ’chaue whish muumd tine upper threshold of
abili'by, ghowed & higher correlation with mental ability than the
- spead tests o those whigh meesured how rapidly a relatively easy
task could ba performad. v
| - In ordor to find thoua othar faotora whioh amtributa to scholastio
aunoens, bauidan mmtal abinty, oﬂwra hwo muda wtulies of peruia’aonoe and
Hm mi‘luanoe on mholutio anhiawmont. Ona such study is that of nymu.lo
He fo\md the porahtmoa tout unreleted to the in‘calligenco test, but posi-
tivoly reia’eed to annignad uahool merks., Ho found that by combining per=-

niatenm anorop and intelligence scores and aorrulatmg them with school marks

that & high oorrelation was obtained.
11Is Soope of the Btudy

A group of ninth grade pupils in the Lowther Juaior Hgh Sohool of
Emporia, Kensas, was used in this study. All of the ninth grade pupils who

% willian Anderson MoUsll, Oorrelatlon of Some Peyoholo 1on) and
Bducaticnel Measurements, (Teachers Bollege Gontributions o Bquomtion, No.
78, Wew Yorks feachers Ovllege, Coluwmbia University, 1016, p. 874)

10 pavid @, Rymu , "A Btudy of the Obgerved Relationship between
Porsistence Test Resulis, Intelligence Indices snd Academic Success ," Journal
of Fduoational Paychol ogy, 29673680, Wovember, 1938.




were enrolled in the school during the smpring term of the school year
10868-10239 were used in the study, with the exception of twenty pupils who
" aid not take sll of the tests on sccownt of absence from sohool when the
tests were given.

. 0P ‘the 266 pupils used in this study, sixty-nine were in ths B
olasa and the remamining 187 were in the A olass. The mid-year promotion
gystem 18 in use in this mchool, hence the B class pupils are those who -
were promoted to the ninth grade in Jenuary, When the first test was given,
in October, *bhaue B olass pupils were beginning the last half of the eighth
grade work:. Tha A olan pupils are those who begen the ninth grade work in
saptembor and aomplqted it in Way.

| Comparisons” of thess pupils were made on the basis of mental tests
and mohievement tests which wwé administered to the group in Ootober and

in May of the sdhool year.
1V. Definition of Terms

Mosn., The mean or average has been used in Tables 1 to VII a8 &
measure of central tendeasy., It gives a mors relisble result then other

measures which might be used.

St&n&wﬂ deviation, The stendard deviation 1s used to measure ﬁha

amaun-b of winbiuty of the soores about the mean, In e distribution
which has @ mean of 139,68 and & standerd deviatim of 6,8, the &, ¢ indlombes
that 68% of the scores in that distribublon 1ie within the area which im #5.6

pointe frem the mom, or botwom 124 and 18642,

Standard error, The atandard error of the mesn iz & messure of +the

reliability of the mean, showing the degree of accursoy whioh the mean has. |



P : ~ o v
In & dimtridution which "“hag s mean of 133 and & standard error of the
_mean ‘of .80, there are 68 othanma in 100 that the obteined mean of 133
doas not differ fyom the true mesn by more than .50, or that the true mesn
18 between 132,56 end 133.6. The chanoes are 100 in 100, or a virtuel
certainty, thet the true mean does not dlffer fram the odieined mesn by |
more they $ times the wbandard error of 50, or is between 131.5 and 134.5,
: ﬁw ;%&‘_f&.l ‘The sigme galn; e the ratio of the actual gain in
the meen to the dbtendard deviation of the maan nbtained on the ﬁra-& test
by that group. ' |
8igma gaing,  The nigmé geing is the ratio of’ﬂmaetuai,,mém gain
to the aﬁmdm}-d deviatiocn of the mesn of the whole group on the first test,

Probability of the differanue botween fwo mesns. Ia table IX, &
ratio hee been used to show the ohances for a true differemce between the
meens, - This ratic is the quotient of the obtained difference between the
meang, divided by the standard error of the difference. The size of the
result indicates the aagma'of ’raliiabili*by which can be atiributed to the
obtained difference. 17 the quotient is 3, that 1s a guarantee that the
true difference 1¢ greater than sere, and that the difference is in favor
of the flar;gar of the two memns. If the difference is greéter then 3.00, ad-
ditionel geourity is given ae to a true difference. If the guotient is less
then three, the result 1s interpreted as glving a certain number of chanoces
in 100 of there being & true difference, The quotients obiained in this
atudy have all been interprebed for the render from the tebls given by
Dr. Garrety,l

3 Henry R« (arrett, Statistios in Ps hol@gy and Bduoetion. (Wew
York: lLongmens, Green and 0a., 15870, P« v
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¥. The lotter "N" in Tebles I snd II refers to the number of
pupile in the group, :

| ,
Pesgible score, Po?sibla goore indicates the number of pointe it

wag possible to meke on the partieular test or sectim.

. Gorrelation coefficient. The correletion coefficient as used in

this study hes been calouleted by the product-moment method and hee been
employed for the purpose of studying the relationship of schievement in

one test with thet me,mther toat, A coeffiocient of ocorrelstion of
.‘3:,1,90 indicates a perfeot relationship. When the coeffisient is positive,

this indiuutu that the pupil 'rnqking highest in one test also ranked
h,ighast in the other, and thet esch ér the other pupils retained ﬁha same
renking on tho’aaemd teat as that which they hed stteined on the first.

A negative correlatim shows ‘that & high degree of attelnment in one 'bjsat
ie mssooiated with a low degree of attelument in the other, or that the
pupil wlic renks high on one test will rank low on the other. Positive co~
effioients renge from .00 to 1.00, md the correlations which are made in .
this etudy would be considered ss indioating & negligible vorrelation when
less than ,293‘ ) 1av§ relationship when beiwsen .20 end ,40; a marked re-
lationship when between .40 snd ,70; and & high relstionship when betwesn

.70 and 1,00,1%
Y., MHethod of Procedure

The group of 258 wnselected ninth ’gr‘ude pupils mentioned above was

tented with the Bohrammel-Brannan Revision of the Army Alpha Croup Inbelli~

12 1bid,, pp. B42-348.



gmee Exsmination, Form A.1% The results of thia test determined +the
grovping for atudy into three divislane., Those having intelligensce quo~
tlents of 120 to 148 were placaed in Group I, olassed as the superior group.
There were 66 of tha.pupiln in this group. Those having intelligence
quotients renging {rom 102 to 119 were placved in Group II. Thafa wera 111
pupils in this middle group. Group IIX, conalsbing of 79 pupils, had ine
telligencs qua*biam‘mi ranging ‘i‘mm 70 to 101. 'he pupils who were classed
a8 98 wore distributed by the above classifieation as follows: Group I
contained 16 of these puplls, Group IX, 25, and Group YII, £9. A larger
proportion of the third group, spproximately 37%, cmsisted of 98 pupils
ne wmpuﬁed with gppraximately 28% for each of the other groups,.

m'heﬁ:?a_m*e;;iw Achlevement Test-Intermediate Battery'® was given to
the group ted 0w during the year, Form A in October and Form B in the f@liw~
ing May. Both forms were given under similar mndi‘t;i..ma, being administered
by -t;.he regul ar teacher during the sobivity period in each case. The schievew
nents of the groups on the two testa were compared. The gaim. mede by each
group were computed and comperigons of the groups were mede on the basis of
the smownt of gain evidenoced in the meen soore at the end of the sohool year,
over the mesn soore mede at the beginning of the year.

Other sdusational tests were given snd the echievementa of the groups

on these tests were compared smd norrelations of these achlevements were made,

15 5, B, Bohrammel and Chriatine Brannan, Sohrammel-Brannen Reviasion
Army Alphe Intelligence Exsmination for Orades IVWVIII (Bmporie: Kensas
ftate Teachars College, 1988).

4 Brnost Teigs end Willis W, Clark, Progressive Achievement Tesis-
ntermedinte Batbery (Los Angeles: Southern Callfornis Hohool Depoaltor y,

Wil s o -
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Other tests given were the Schrammel-Gray High Bohool aud College Resding

Taat,w Breslich Algebra Burvey Test~Firgt Sémas’wr,le and Compass Disg-

nosvic Test “J(X:' General Problem Soales Advanced: Form .A.”

16 H, B. Sohrammel snd W. H, Gray, Schremmel-Gray High School and
College Resding Test, (Bmporie: ZXanses St&%e Temchers Co fege, LooBys

16 3, R, Breslich, Breslich Algsbra Survey Test, First Semester,
Porm A, (Bloomington, I1linois: ISI%G Gohool Publishing Co.).

17 ¢, M. Ruch, and others, Compaas Dle otio in Arithmetio, Test XXt
General Problem Bosle Advanoed: Yorm A (Thleagos Sooht, Foresman and




CHEAPTER 11
IMPROVEMENT OW THE PROGRESSIVE ACHIEVEMENT TEST

One of the mein purposes of this study was to compare the achieve~
ments of pupils with varylng intelligence quotients on the seame ssholastic
tests, The Sohrammel-Bremnan Revision of the Army Alphs Examination was
giv«m to the entire group, tha raw scores were converted into mental ages,
md intelligence quotients were _oomputad« A report of the divisions mede
¢f the pupils on the basis of tshle'a;ey'raaul*bn , 8nd a comparison of the
aohievements of the resulting groups on ﬁhe two forme of the Progressive

Achlevement Test~Intermediate Battery, will be made in this ohapter.
I. Division into Groups

The group of 2668 wmselected ninth grade pupile were divided, for
the purpose of oomparison, inte three groups, Those pupils having intelli-
‘g;enca quotients ranging from 120 to 148, were placed in Group I. Group I
inoluded those pupils whose intelligence quotients were between 102 end
119, end Group IIX, "bhou'batweon 70 and 101,

Table I shows the distributiom by groups acpording to the intelli
genoe quotients obtained. Grouwp I conslsts of sixty-six pupils, Group 1I,
one hun&rad ‘eleven, and Group 1IT, sewenty-nine, The meen of 127.856 for
Group X Mdio;tom that this group is definitely & superior one. The mean
of Group II is 10.62 above the normal intelligence guotient of 100. The
mean of Oroup III 1le 8,27 pointas below rnofmal, indioating that this growp
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is below average in ability, The mean for the whole group shows that this
group 1s slightly above normaly in ability, having a meen of 109,08,

TABLE I

DISTRIBUTION OF INTELLIGENCE QUOTIENTS ACCORDING TO THE SCORES ON THE ARMY
’ ALPHA’IETELLIGEHGE EXAMINATION OF MAY, 1939

Intelligence S
o Quotients Group I Group 1T Group TII Total
144149 | > . . .
138143 & - v 3
182~137 B - - B
126-131 g , | - 26
114-118 - 40 - 40
108-113 . 26 . 26
102107 - 48 - 45
96~101 - Co- 26 28
90-95 | - - 28 28
84-80 , - - 18 18
7688 - - g 9
7277 . - 4 4
86-71 . - | - 1 1
| | | é8 m 79 266 -
Hean 127.68 110.62 91,78 108,08
Bs De B.24 B.22 7,68 ' 15.87
By By _ L 484 +80 «88 « 95

Resd table thus: Two pupile in Group I had intelligence quotients between
144 end 149. The mean of group I was 127,66, the standard deviation was
6.24, and the standard error of the mean was -84,

T+ should be noted that Group I1IX is much more variable then the

other two groups, having o standerd devistion of 7,62 as compared with 6,24
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for Group I, and 5.22 for 'Grbup II. The middle 68% of the aooras in

Group III will be found batwoan 84.11 and 99.86 whi ch is below tho normal
;ntolligenea quotient. Group II is the least variable, being grouped more
Qlonly« about the mean, _

The results obtained for the standard error of the meen indicate
that the mean of Group I has the greatest reliebility of .50 as compsred
with .64 for Group I, snd .86 for Group III., I+t will be recalled that
is -hinuss the stendard error in eech osge will give the upper and lowar
1imits of the ares in which it is practiecally certain that the true mean
_li;e;a‘. In the cage of Group 1I, the . ‘t:rué mesn is between 109,12 and 111.12;
.tha;h of Group I, between 125.83 aad 129.47; and thet of Group III, between
89.15 and 94.81. |

Figwre I shows the distribution of the intelligence quotients of all
the pupili grephically by mesans of a frequeney polygon, The lirits of +the
ereas of the respective groups ere shom by the dotted lines. The mesns
of the groups are marked by the solid lines so that they may be compared.
The wider distribution of goores in the upper and lower groups is olearly
apparent in the graph, as well es the comparative compaotness of the middle
group., The dip in the oenter of the middle group is wusiel and shows fewer

soores at the mean then sbove md below,
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IT. Chronologiocel Ages ‘oi‘ the Groups

The means of the ehrgnologioal ages of‘ the pupils were somputed by
groups . '.me mesn for Group I wes 14 yeers, § monthes that of Group II,
14 yesrs, 11 manfshu; aﬁd thet of OGroup XII, 16 years, 6 months, The mesn
for 'the entire group was 14 years, 11.8 monthe. Comparing these results
with the intelligence quotdents, it is seen that the group having the higher
mmlliganoe quqt&mta is the younger group, chronologically, The middle
group is 1ika;riae younger, chronologically, then the lower group. The
oldest pupil was 19 years, B wmonths of age and his intelligenoe quotient
wag 73, whioh places him fifth from the lowest in Group III. The youngeat
pupil' w&# Just 13 years of age end had an intelligence quotlent of 137,
placing him ﬁi:mth from the highest in Group I. | The pupil having the highest
ihtalligonog quotient wes 14 yeers, ¢ monthe of age and the pupil with the

lowest inmlligenw quoti.ént wes 17 years, 1 month of age.
TI1I, Rew Bcores on the Intelligence Test

The rew scores on the :!.ntolligenoo test were exemined to ses if theae .
scores also would olassify this group es & superior ninth grade group. The
medians of the groups were found so that they might be compared with the

18 ‘The median for Group I was

grade percentile norms es given in the Manual,
166,97, wid oh 13 39,97 points above the norm, and places this group in the
90 percentile rank for ninth grade. The median of this group exceeds the
twol fth grede median end is only 4,03 points below thet of the ocollege freshw

men., QGroup I, With & median of 142,98 exceeds the norm of the tenth grade

18 g, B. Schreammel and Christine V. Brennan, Menual of Direotions,
gohremmel~Brannan Revision, Army Alphs Intelligence Txamination, (Bureau of
'ﬁduct;tionnl Wenoir ements, Kenans State Temohers College, Tmporia, Kenses,
1988).
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sud is only 2.08 points below the norm for the 6loven~hh grade, The median
of thie grcmp rmkn them in the 70 percentile of the ninth grade. &'oup
:m with a mcliun ar 114.6 1& balow the ninth grade norm and only 4.5
puintu ahova *&m‘b of ﬁw oighth grnda. '.t‘hia placan them 111 the B30 per~
omtilo ranlc of the ninth grade, 'rhe modian for -bha en-hire group is 1&1 32,
piaoing 'i;hém in ths 70‘yaramﬁﬂa rank, Dniy B4 of the whole group s.oomd
below the nin-bh mda norm. The results of this -aomparison show thet this

group is defini‘boly mpurinr ﬁ,n abili-by *ho the average ninth grade group.
1V, Progressive ~Aahiav‘amant Test ‘Reauwa

The rohultn or the Progrenuiw mmvemont test administered to the
pupilu m October emd again in May, were used as a bnis for comparison of
‘khs vury:lng abll by groups. :{'hiu tenh is duaigmd %6 measure achiovement
m tha variau# sehool su”bjewba 8t the intermediate~grade level. The sub~

£

Jw% whioh are tested by this partiomlur tent m‘oludo Reading Vocsbulary,

+Rerding Oompmhmaima. Arithmwbia Reasonii; .wwmm- Fundamentals, and

' Lenguage. TH& Langmg& ssotion also ‘&umu aeh&evement in 8pelling end in

Hendwriting. The test items ‘:Lnu

“‘ﬁew f»maww’ed only indirectly the
| "schocol’work of these pupils / aﬁeimﬁng, Penmaxsship, Rea&‘ing, and Arith-
ﬁatie are not teught ag & ta in e ninth grade. Each of these
subjeots is teught in umm : ‘the various olnuéa; each ‘twchér,im

struoting the pupils in the mmm@; writing, md "mpulling, which is esaen-
tial to i;ho puplls' needs, The arithmo*bia is taught in oonneotion with the -
General mhhm’ciou pourse, as the nood for drill is evidanoad. The Mathe-

mn'tzics sourse at this timoe was about T6% Algebra snd was required of all |

ninth grade pupils. Other sourses reguired 61‘ 8ll the pupile were Citizenw
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ship and English. The fourth subjeot was ohosen from the followings Latin,
German, Vooationel Agrioulture, Business Training, Art, Musio, Manuel Traine-
ing, or Domestio Solance.

RN !

TABLE 11

DISTRIBUTIOH OF SCORES QN THE F’ROGRESQI‘VE AOBIEVEMMT TESTB FORMS A AND B,
@IVEW 1IN OCTOEER AND MAY

Scores  Group I Group II Geoup IIX Total
K ’L%‘ K 2"'5 / K B
565*379 . - ) 2 L. n: - [ - 3
| BEO-364 4 14 - - - - " 14
BEE-B40 O 16 - 10 - 1 9 27
$20-384 15 . 12 B 17 - 2 16 51
305-319 . 16 14 16 51 2 4 2 49
290-504 10 5 19 19 2 1 51 e
275-289 8 1 28 18 9 B 40 24
260-274 4 . 1 16 9 1 20 L. 50
245-269 1 - 18 5 9 12 28 16
250-244 2 - 7 2 10 10 19 12
216-220 - - 6 - 16 5 22 8
200-214 = - 5 1 4 5 7 8
186199 - ) - 1 8 8 8 7
170-184 = . .= i . 5 . B .
155*169 s _14‘ L. JE , v, W [ 'r z l1 - 2 o
140e164 = = 1 . 3 - " -
¥ e 1 79 256
Moan aos 09 3325 273,99 801.42 254,84 260,00 271,56 296.08
8.D. o7.9 23,5 8.5  27.0  39.3 35,7 42,8  39.9

s.m;. 3.438 2,17 2.7 2,66 442 4.02 2.70 2449

Read table thus: Thres puplls in Group I made & soore between 366 and 379
on Porm B of the best,
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The results of the Achlevement Tests, forme A and B, given in

Ovtober snd May, reapestively, are shown in Table IXI. The distribution
of goores in both tests arranged in the thyree intelligence groups is given
an’v}ell a# the mean, standard dawﬁ.mim, and ntandard erroy for each group.
A cmpwiam of 'bha mesns of the three groups on the first twt shmm 'bhat
Gmup I hay the &raaw aahievmant with a mesn of 208,09, as cempared
wi‘t:h 375.99 for Group II. end 234,84 for Group III, The mean for the entira
gmup 1s slightly lower mm that of’ Group 11, bemg 271,36, All gx*oupa ‘
srmw a anbxtm'bial gein on tha spring test, form B, with & mesn of 332.6 for
&'wp\l‘u 501,42 for Group 1Ij ‘260&09 for Ck*ouprII.z md 298,68 for all @f
‘bha i»upil‘a. ‘yan boi:h orms t.here ig lese difference between the means of
the upper and mlddle group then there is between those of the middle and
1mr groups, whioh might have been expected from the results of the intel-
l‘igeﬁvéw tosts It will be ro’}ualled that.m moang of the groups on the raw |
sooras 'M‘ -bhq juntelligence tost placed ﬁm‘ﬂ#at ‘group in the QQ peroentile,
the second group in the 70 percentils, and the third group amly in the 30
vpnram*‘ﬁﬂo roank for ninth giuda. From these re:‘nultﬂ & wider divergemoe ‘\of
a@ehiewmmt.~ would ba'expﬁatad from the third group to the second, then fi'om
the secnd to the t‘irat. » | |

} In eomparmg ths stmdwd dmrhtiona of emch group on Form 4, it is
seen that Oroup 1II is the most variable, deviating 38,3 from the mean, ag
acﬁpand with 28.5 and 27.9 mf Groups 1I and J:,. raapooti‘wly. en Form B -
thers o loss vw—inbi‘li’ty evident in each gro‘up.“ Group I has da&reanad to
' 2\3.‘53“ Group IT 0 27.0; end Group III to 35.7; with the lesst change apparent
in Group IX. The yéweat mocuraoy of the mean is in Group II, which has the
smellest stauderd arror on both tests, |
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, The eoefficlent of correlatlon of the intelligence quotients of the
pﬁpils with their soores on the Progressive Achlevement Test should indi-
pabe the relationship existing between their performances on the two tests,
When corrslated with FomA of the test the following cosfficients were
ob‘bainafd v |

Group I VI R

\af@upnv A5 L .08

Growp ITX .58 z W08,
© Potel A1 .04

Whan ooréﬁaﬁo&mi‘bh Fornm B the following were the results:
) @roup I .38 & 07
Grovp 1T B8 06
@oup IIT .40 & 05
 Totel R G

The usual correlation obtained between intelligénce soores end scheol grades
18 from .40 o .60;1° therefors none of these indioate a high relationship
exigting between the intelligerce gnotients mad the achievement scores on
either teat, with the exesption of the performence of the whole group to-
gether on the mecond test, All of the group coeffiolents are higher on
Form A than on Form B. When the whole group is thrown together, however, a
higher correlation is obtained with Form B, The coeffloient of .76 on Form
B is high enough to indioate & hi,@h relationship, signifying thet those who
had high intelllgence quo-bimm tendad to make high soores on the second test
md that those with low scores on the intelligence test alho ranked low on thn

19 Henry H. Garrett, Stetistios in Peyohology snd Eduostion (Wew York:
Longmans, Green and Co,, 1987}, Pps S4e-S45.
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achievement test whioh was glven in May.

The correlation of the socores on the Progressive Achlevement Test,
Form A with thoge on Form B was also oomputed ,. in order to find whether
the achievements of pupils on one test had & high rolatimuhip with their
aohi evements on the athmr , axd in ordar thnt the groups might be aompnred
in this raapaot, Tha aocffioimt of mrralntion on the two forms of the
teat for m-oup x was .84; for Group II, .68; for ﬂrmxp :[II, .74; and for
the whola g,roup, .BQ. '.l‘heae all ahow CY high rela.tionahip, with Group II the
lowesnt; and‘ the hi‘ghaét boing cbtained when the wh‘elo group was aonaidered.‘
The results seem to indiocate that the pupils who made high scores on the
first test sesmed to rank high on the next ‘hauf, and likewlise those making
low scores on the first tended to meke low soores on the second. The ree
lationship, however, is not s perfect one of 1.003 and the rank of a pupil
on the first test would not coinolde with his renking on the second,

Flgures 2 to 4 show @aph:loally the distribution of the scores on the
two forms of the achievement tests. Figwe 2 shows the shift of the scores
from the btlack polygon, representing the aohievommt on the firet test,
definitely upward to the ysllow polygon, representing the achlievement on the
seoond teat.' More progress seems to be shown at the left end, smong the loiv
soores, than wt; the right md or among the high soores. The dotted lines
indicmte the mesns of the respective tests., Figurea 3 end 4 pioture the
three groups in oomperison with one another, the lower graph representing
the moores on the first test, the upper the scores on the seocond test. The
curve of Group III hae shifted 40 points upward, atteining the same renge of
soores on the second test as did Group II. The shifting of soores in Group
11 seems to be more in the middle part of the group making & good inorease
in the mean., The lower scores of Group I have shifted upward 30 poinfa , but
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| ?qha upper soores show ouly an inorease of 16 peints.

The greph shows a considerable overlapping of scores in the three .
gr»oupa. On the firet test three of the puplls in Group I were below the
maan a‘r Group IT, end on the second btest two pupils were still below the
mean  for Group II.

On the first test ten scores of Group II were below the mean of
Group 111, and ¢n the seomnd test seven were below the mesn of Growp III,
At the other extreme of Group IT ere found three seores which excesded the
nesn -of Group 1 on the first test, and ten which exoesded the mean of Group
1 m ‘the seocond test. |

On the firat test there were three soores of Group III which exceeded
the mean of Group 11; and on the seomnd test there were seven such soores .

one of these exceeding the mean of Group I as well,
V. Comparison of Galne on the Two Forms of the Test

‘A better compariscn of the three groups might be made on the basis of
the smount of gain ﬁotually made by them, Table III shows the actual amownt
of gain made in the mean of each group. Group II shows the most gain with
27.43 points; Group III, nearly as much with 25.25; and Oroup I hes the
least with 23,46 points. The gain in mesn for the whols group is 26,32, In
order to have a better basis for comparison, the sigms gein (Bigms Gainy in
the table), or the quotient of the ectual gein in meen of the group, divided
by the atanderd deviation of the first test, was oomputed, Growp II again
renkes aheand with .98 sigma gain, oompared with ,84 for Group I and .64 for
Group I1II., The altsma gein for the whole group is .69,
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In the guotients of Bigma Gadng , the differences in the sigme of

the groups, affech the quotients thue obtained, This difference wam
~eliminated in Pfinding Sigma Guing, which is the quotiént obtained by divid-
ing the msan difference of each group by the standard deviation of the
entire grovp, thus inswring & cormon divisor., Group II still remains the
highest with ,08, but Group IIT shows & greater gain then Group I, +59 es
‘oompared with .55,

Finding the relisbility of the difference between the mesns of the
tosts reanks the groups, as they wore by the Sigme Galny method with Group
IT, firet; Group I, ssoondj and Group III, last. The rellability of the
difference of the means was found by dividing the obtained differmoe of
the two means by the standard error of the difference. All of the guotienta
8o obbuined in this case are large enocugh to be interpreted as indieative of
& significant diftarmue; or to stete it amo*hher m;y, the chanves are 100 in
100 that the true diffwmea between the mean sovres is greater then szero,

and - that this difference is in favor of Form B.

TABLE III |

AMOWT OF GAIH IH T‘HE mg OF THE 'MD FORM& QF THE PROGRE&SIVE ACHIEYEMBNT
e . - YBBTS .
— e S e
_Group I Group IY @roup 11X Total
(AT 23,46 27,48 26,28 26,52
8igme mﬁ-ml +84 +98 ‘ «84 - B9
O, . BB 4.2 8.9

Road teble thuss The gain for Group I wes 28,46, the signa gain) was .84,
the sigme geing was ,86, and the rellability of the difference was 5.3.

g9E59
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The oomperatively small gein shewn by Group I mey be partially
explainéd by the faot that meny of these pupils had soorsd high on the
firét testy and there wab not a large gein possible on the second, some
lisving soored more then BBO of the $90 possible points on the first test,
There were some sections on whioch these pupile hed mede perfeot saores on
Form A, The test weé nob designed for g:‘aaéi beyond the ninth; hence did
not contain enough materiel to test adequetely those of superior aéhiaw-—
ment, |

| Vi, Sections of the Progressive Adhisvement Test

' The Progressive Achievement Test is designed to measure schievement
in ‘Reading Voosbulery, Reading Comprohension, Arithmetic Resscning, Arith-
netie Fundadentdls | 'wid Languege. Hach of these sections are subdivided
and st various pheses of the subjeot. The Resding Vossbulary section oon-
taing wéréﬁ whioh form the vocabulery of mathematics, science, scoial #élence,
ind & general voodbulary. The ﬁaa&ihg'ﬂomprahmiim seotion teats “the follow-
ing of diredtions, organising end interpreting date. The Arithmetio Reason~-
ing seoction ‘&dﬂ“u with the number ooneept, symbols, rules, numbers, equations,
end problemss The Arithmetic Fundementals consists of tests in the four
fundemental operation with integers, commen fractioms, end deoimel fraotions.
The Leangusge #éction is devoted to evapitelization, punctuation, words and
sentenoces, parte of speech, spelling, end handwriting. The improvement made
on @eoh of these sections will now be considered.

‘fhe diwbribution of the test scores on the seotions of the Progressive
Aohievement Teats 1s shown in Tebles IV to VII. As will be noted from &
study of the tables, the mesnp of Group I are higher then those of Group II
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throughout, verying from 6,01 to 8.66 points higher on Form A, and 3.87
to T.11l poinbe higher on Porm B, Jikewlse the meuns of Group II are higher
than the correspending means of Group III, varyimg from 6,85 o 11,10 pointe
Mghar in Form A, and 5.80 to 11.68 points higher in Form B. The least
diffayende in means bo’cmaon the groups ia found in Arithmtia Reagoning and
Reading Gomprahmaim, thea g;mwbmt between nguage snd Reading Vooabulary.

Comparing the mesns of Group 1 with the highest soore i+t was possible
% make vn the umtdon,‘ the mesn on the Reeding GUomprehengion is found to
be only 6,08 polnts less than the possible seore; Arithmetic Ressoning,. 7.48
lesa; Arithmebio Mdamént‘ala. 9.851 Lenguage, 15,83; and Raadiﬁg Vooabu~ |
1aﬁ'y, 168,74 points less than the possible meores of thair respactive sections,
A uimilgr eomparison of the Form B meana of Group II with the poseidle scores,
ghow di:‘feranom ranging from 9,98 on Reading Comprehension to 85.85 on Read~
ing Vooabulery, the renk of"‘wbjan'ha being the sems as that of Group I with .
the exoeption of the last two, the Reading Weebulery difference being greater
tzhm that of the Language,  In Group I"II,, the diiferences range from 1B.73
Heading Comprehension to 83,64 on Resding Vosabulary, the subjeots ranking
in the sewe order as in Growp I.. l |

Qcmpwing the stendard dwiatimﬁ, it ie seen that qup ITY hes a
gi!oa'ﬁc’r gspread of scores mbout the memn el that Group I shows less veria-
‘b‘ili*isy "ma Group I11. The section showing the lemst wariability in all
groupe 1s the Reading Comprehensions emd the one nhwing: the most is the
Lenguagas.  Te reanking of the other seotions from least to grestest miubiliw
is Arithmetio Reemoning, Aritimetio Fundementels, smd Reading Vooabulury.‘ The
meations of Group I ahow the greatest relisbility of the mesn of the three

groups, and the means of Group I1I weem to be the lesst relisble.
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SJPABLE IV

DISTRIBUTION. OF BCORES MADE B’!’ GRO'UP I ON BECTIONS OF THE PROGRESSIVE
ACHIEVEMENT TESTS |

— E——

‘ - Resding .  Reading . Aritlmetie Arithmetio o
Soore Vooabulary Comprehension Reasoning Fundementals Lenguage
T _A B A B A B A B K B
108 - - - - - - - - - 4 |
100 v o - ~ . - - - - 7 . 15 C
b - -~ - L - - - - 11 17
QQ " " - " L2 - | - - 11 - N
86 - 2 - - - - - - 12 10
75 .18 27 - - - - § 19 8 . . B
70 17 12 - - - - 19 21 1 2
86 18 11 - - - - 16 13 2 -
80 6 6 - - - - 11 6 1 -
86 2 2 5 - 1 8 3 - -
. BO. - : 12 20 . B BB 8 4 - -
45 1 - 28 3% 18 18 2 - - -
40 - - 18 7 le 18 - - - -
55 - “ 10 1 14 2 w - - ™
50 ) - 2 - 8 a on - L] k.
285 o - - - 2 L -~ ». i -~
Possible . : :
Secore 90 66 110
nean 71.87 75.26 45.58‘ 48.94 41,80 47,42 68,21 70,15 88.35‘94.17‘
8.D. 6.86 7.10 5.60 8.85 6,16 5,286 7,90 7,10 9.15 8,90
VBT .89 AT .78 .86 9T .87 1,18 1,10

S.E. .82

Your pupile in Group I made a soore between 106 and 109
The aother lines of the table are read in

Read table thus:
on the Lenguage test, Form B,
like manneyr,
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TABLE Y

'DISTRIBUTION OF SCORES MADE BY GROUP II ON SECTIONS OF THE PROGRESSIVE
ACHIEVEMENT TESTS

ey A e rmsitry il e e 45 4 VA £ 4 it 503 i P A 58P 0 55 A T T A st

O O 0B e Sty o G 07 O T RS L 81 - G R At

Reeding = Boading  Arithmethe  Arithmetie
- __Noosbulary Comprehension Reesoning Fundamentals Lenguage
Boore A ' ‘ ‘ B

B A B A B A B A B
1005 - - - - - - - ™ = 1
16‘) - - LR - ] - - - - ) ﬁ
98 L Ld - - L - - L 15 24;
80 - - e 1 8
B85 - " - - - o= » o 20 13
80 - 2 - Y - - - - 20 22
76 5 . . 7 ) - - - w - 8 9 ]
70 23 27 - - - - 8 27 g %
86 21 2 - - - - 24 20 ] 2
60 3% ' B6 - - - - 17 24 12 -
B6 18 15 “ o= - - 28 T 4 1
B 8 3 1 7 10 A7 7 . 2
45 3B 3 18 47 10 30 i3 8 2 1
0 4 - 36 28 25 28 5 s 1 .
3 1 e 40 10 B 82 1 1 - -
30 - - 15 1 23 3 1 - - -
2% - - 4 1 1. 7 - . - .
20 - - 2 - 7T 8 . . - -
15 ‘ - - - - 2 - - - - -
xa - - - - 1 - 1 - - -
Possible ' , |
Score 90 y B 2 B8 80 110

| Mo 65,62 66,15 39.12 45.07 35,80 41.55 58,35 63.67 79.67 86.04
8.D. 8,30 T.15 5.5 6.5 7.80 7,05 0,45 8,85 13,45 10,65
S.B. " .19 .68 (B2 .49 72 .87 .80 .84 1,28 1.0

N .

Read teble thus: One pupll in Group II made & goore between 108 and 109 in
the Lenguage seoction of Form B, The nther lines are resd in like menner.
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TABLE VI

DISTRIBUTION OF SCORES MADE BY GROUP III ON BECTIONS OF THE
PROGRESSIVE TESTS

" Resding Reeding  Aritmmetic  Arithmetic |
Vossbulary COomprohension Ressoning Fundementels Lenguage

Boore A ‘B A B ‘A B A B A B
1 | L3 - o - £ - L3 - C e ’ 1 -
98 - - - - . - - - 1 2
90 hed - - win - T - - 3 B
85 L) ‘ L] s o ] - - Lad 4 10
80 - » L “ e b L Lo 8 14
75 3‘ L] L. L] ] L] - 1 10 15
08 4 - . - - 3 6 15 8
66 6 9 - - L T 8 8
60 5 32 - - ”» - ,3»%0 B Y 4 9 7
B 18 TY 0 o~ 1 e - iz 1 8 -
Bo 18 19 - 1 T 1 8 6 6
48 e T B 31 11 9 B 2 1
4 7 1 15 .24 9 18 4 B 3 -
% 1 3 16 20 14 13 B 3 11
% 3 3 16 %0 12 20 4 3 1 IR
2% . U 1 1 18 2 5 -
20 - - 13 1 16 b 2 2 - -
¥ -~ - T4 - 8- 1 1 - -
lo 1 C e - I v- 1 "‘- = 2 n.l - -

B - - B - 1. - - - - a*
0 ~a - 1 - C - - - - -
Pogsible
Seore p0 b5 66 80 - 110

Mean 64,84 66,80 31.87 89,27 29,08 36.22 50,47 54,01 - 68,57 78,36
.. 10.4 9.0 B4 6,08 8,55 7.25 135,25 13.45 13,60 16,0
§.E, 1,17 1,00 .95 .88 .98 .82 1,40 1,61 1,55 1.68

Hesd teble thus¢ One pupil in Group 11T made a soore between 105 and 109
on the Lenguage section of the Form B of the tests The remt of the teble
is read in like manner, ,
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A ‘comp&riaon of the achlevement of the whole group on the various
sectlons can be made by a study of Teble VII. Finding the difference
between the means of Form B and the possible scores on the ‘reapéotiw 800=
tions glves the following raaultm‘ Reading Comprehension, 10.72; Arithmetio
Reasoning, 15.89; Arithmetlc Fundamentals, 17.36; Languege, 24.08; snd
Reading Vocabulafy, 24,90, & ocomparison of the standard deviations and of
"i;he stoandard errors shows a ranking of gections from highest to lowest as
follows: Reading Comprehension, Arithmetic Reasoning, Arithmetic Fundes
mentnls, Reading Voosbulery, and Languagw. '

A study of the gains made by eaoh group on the various sections of
the test omn be made by meens of the results shown in Table VIII. As to
sotusl gain in soore points, the gains of Groups II end III both exceed the
gains of Group I, end the geins of Group IT exceed those of Group ITI, exw
é}ép*b in Reading Uomprehension end in Arithmetic Reamsoning, in which Group
1T is exceeded by Group III. In the Sigme Gainy, which is the quotient of
the notusl gain of a group dlvided by the group's own indtial gigma, Oroup I
wes axceedad by Group II in all sections except those of Arithmetio Reason-
ing and Lenguage. Oroup ITI was exceeded by Group II on all seotions, mmd
by Group I on all seotions except that of Reading Comprehension. In 8igms
Gaing, which is the quotient of the actusl gain of a group divided by the
total group's initinl sigme, however, Group IT exceeded Group I in every
seotion, md éxmedad-i}roup Y11 in all sections except those of Reading Come
prehension snd Arithmetic Reasoning. The sigme gaeins of Group III by this
method axéwdad 8ll those of Group I. |

A comparison of the signe gaineg on the various sections of ﬁhe test
ghows the greatest gain mads in Reeding Comprehension by Groups II and III,
with Arithmetio Ressoning seoomd, and ng\guago, Arithmetic Fundementels,
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TABLE VII

DISTRIBUTION OF SCORES ON ALL GROUPS ON SECTIONE OF THE PROCRESSIVE
ACHIEVEMENT TESTS

. Reading = Resding.  Arithmetie Arithmetle
‘ Voosbulary Comprehension Reasoning Iundamentals Language
Soore - A B A B A B . A B A B
106 - - - - - - - - - b
100 Rl : - - - ™ - - - 7. 2%
96 L) ‘- - - - f : - . 87 45
90 A .- R - - - - - - 26 44
85 - 2 - - - - - - 38 83
80 B 7 ~ - - - 1 - 43 29
78 R4 84 - - - - B 28 23 27
70 43 43 - - - - B0 84 26 13
60 B85 54 " - - - 38 47 22 7
86 . 3B 28 2 4 - 1 | B2 38 12 -
50 21 23 13 40 5 56 87 19 8 7
46 13 10 87 91 29 59 24 11 4 3
40 1) 1 a7 87 BT BT 7 8 4 1
86 2 ] 86 40 53 46 8 4 1 1
30 3 3 33 21 43 26 5 3 1 -
26 - - 18 g 83 26 2 3 - -
20 - - 16 1 23 8 2 g -
18 - - 4 - 10 - b 1 - -
10 1 - - - 2 - 3 - - -
5 - - - R 1 - - - - L
0 - - 1 - - - - - - -
Foagible
Score 90 - BB Bb ‘ 80 110

Mean 62,99 65,10 56,49 44,28 35,47 41.11 B7.95 62.64 78,46 B5.94
§.0. 10,69 9,9  8.26 6,8 8,88 6,90 12,0 11.26 14.56 11.89
8,B., .67 . .62 B2 40 B8 43 JTB LT0 01 T4

Read table thus; Five pupils made a soore between 106 and 109 in Language
on Form B of the teat, Other lines in the table are read in like manner.
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TABLE VIIX
GATHS OK THE SECTIONS OF THE PROCRBESIVE ACHIEVEMENT TDSTH

Section Group I fpoup IT  Group IIX Total
RRADING ' gein 1.89 2,63 1,96 211
VOCABULARY . S%gma Galny 24 .30 19 .18
READTNG  Gain 8,58 B.96 . T7.40. 8,79
COMPRREPNSION Sigme Gelng .62 1,08 .88 W70
MRITHMETIC  Gein 6,58  5.67 8,18 5,84
ARITEMETIC  Oaln 3,04 B.32 4,44 4.69
FUNDAMESTALS ~ Signe Gainy B0 CLB8 .34 .Y
LA GUAGE oatn B.84  B.ST 7,99 T.48
‘ 8igme Mnl »64. = 952 . $7 uﬁl :
Sigme Gaing 40 .58 LB% B

Resd teble thus: Group I mede a mean zain of 1.50 on the Reading
Yoonbulery section, The sigme gain) wee o248 pnd sipne geing wes 19

«

and Reading Vocabulary following in the order named. In Group I, the
greatest sigme gein is mpparent in Arithmetic Reuon.ing with Lengusge seoond,
end Reading Comprehension, third. The other two suwbjeots plece in the same
relative positions as in the other groups. The ranking of the meotions as

to sigma gein in the total group ig as followss Reading Gomprehmuion, firet,
with .70 gaing Arithmetic Remsoning, second, wi‘bk; e gein of .84y languege,
third, with & geln of ,B1) Arithmetloe fundementals, fourth, with a gain of

«58; and Resding Voosbulary 1owest, with & gein of only .19,
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Table IX zlves a weasure of the rellability of the difference
betweon : the means on the two fqrmx of the test, computed for the different
‘ aéetionm,‘&nd aerrenged in groups for the purpose of oomparison. The
figurea‘shqan in the teble are the ratios of the obiained difference be-
tween ‘the meens, to the standard errors of those diffn}enues. Eech ratio
showld be interpreted as indiesting a aignificant difference when it is
equal to 3,00. A ratio of 3,00, in other words, gwuarantees that the true
difference is greater than zero. A ratio greater thaﬁ .00 gusrantees
additionel significence. A ratio of less than 8.00 is interpreted az having
& certein number of chances in 100 of being 2 significent difference. The
five ratios in the table which are less thén 3.00 are interpreted as'follows:zo
1,84 -~ 90 ehanée: in 100 of e significant difference
PsdS - 99 chances in 100 of & significant differeﬁae
1,87 -~ 94 chsnoes in 100 of & significant difference
2488 == 99 chances in 100 of a significant difference
2,10 ~« 98 chances in 100 of a gignifiesnt difference.
All of the ratios in the table sre high and those waich are not high enough
to indiéﬁta 8 certainty of e significent difference ere neveritheless high
enough to ahow @ high degree of probability that they ere significent, It
will be noted thet four of these lower ratios sre In the Languege seotion,
none of the groups showing e certelinty of a difference greeter then zero,
From the table it im seen that Group II hes the highest retios indi-
vating that this group has mede mnrovsignificant gedng in all the sections
oaverqd by the test then have the other groupn,' The ratios of Group I exceed

thoge of Group 1II except in the two seotions of the Reading.

20 1bid., p. 813,
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TABLE IX

TABLE SHOWING THE RELIABILITY OF THE DIFFERENCE BETWEEN THE MEANS ON THE
- IWO FORME OF THE FPROGRESSIVE ACHIEVEMENT TEST

520 a5 £ AT A0 4 o 150 -t LA S IO

Group II  @roup IIT Total

Seotions - Greup I

Reading Voeabulary 1,84 2,48 1,67 2.32
Reading Comprehension , 424 8,88 8,52 8.77
Arithmetic Ressoning B.68 5.78 4091 Te04:
Aritkmetic Fundsmentals 3408 4,82 2,10 44T

lenguage 8.70 Byld 5443 6.29

Road table bthusy The guotient of the obitamined difference of the two means
on the Reading Vocabulary sectien divided by the probable error of the
difference, for Group I, is 1,84, Group II 18 2.48, Group III 4s 1,67, and
for the entire group is 2,32,

Making at comparison of the sections of the test in ro@rd to reliaw
bility ei' the difference beilween the means, shown in Table IX, Reading Come
prehension shows the highest ravio, with Arithmetio Reesoning somewhat less,
Lengusge, third, snd Arithmetio Pundementals, fourth from highest in the

 degree of signifisance guarsnteed in the gain. The ratio cbteined for Read~-
ing Voecabulary for the vihola group is the only one which does not guarantee
8 gein whioch is grester then sere; but there is a probebility of 89 chenoces

in 100 that this gein is also aignifioant.
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ViI. Conelusion

All of the oompar;ubnn of the three groups mado above seem to show

& guperior mhievomqﬁt 5&113 on the par'h of the middle group. It will be
recalled that the mtolugmm quotien‘oa of‘this group renged from 102 to
119 #nd o’:v'rorigo‘&’llo'sz. This group uurpansed the gain oi‘ each of the |
| other graupa throughaut ﬁm ﬁantu. The aehiavamnﬁ of th.iu group fm no
aaation of aithor tu‘b hu aurpaued the aahi.ovomant of tha upper g;roup.
Thera :lu a pouibility thwb he ccmpurativa laok of gnd.n on the paﬂs of
Group I muy be due to the faoct that the teat did not: omtain onough :&’cema
‘b0 teat the brightar group, gome of w‘xmn mudo permot scores on aoa*b*icnn
of.the test on tha firat appl:lontim. ainoe the ‘beat wag not a -bimad ono,
each seetion allwmg enough time for ‘at loast 90% of “the group to ﬂnish,
it 1e obﬁauﬂ thet meny of the puplls ocould have ocoversd more items,

o The grewoab mh:lovement gein by subjeots was m&de‘ :Ln’ Reading Compre-
homion, follwod by Aritlmwic Roasoning and ngmga. The smallest mﬁna
were made in Ax‘ithmﬁo Fundamental & md Readi.ng Voau’bulury. |



CHAPTER IIX
OTHER WEASURES OF ACHIEVEMENT

Oertaln other tests were givm to the ninth grade pupiles end the
neans of the miwu groups oemputed. Tho results obtained on thuo teats
are praumtod in thiu seotion and oomparisons of the groupu are mado on
‘the buia of 'hha moma of tho bests., Some correlations hmro boen mo.de in
‘ardor that tho uoh:wwmonta on these tests oould be compared with the re-
speotive achievements on similsr seotions of the Progresaive Achievement

Tﬁﬁﬁ’?‘

. 1. Aohievement in Reading as Messured by the
Bohrsmmel~Gray Reading Test

The BSchremmel-Gray Reading test for high school sand oollege students
was given to all the pupils in May, Tis test messures the rate and comw
prehonui;n of resding, as do many of the silent resding tests, but in addi-
tlon gives & émjrohonsionwefﬁcimcy score whioch 1s a messure of the effi~
ciency of the pupil's reading ability. This score is the i‘atio of the com-
prehension ‘uooro_f, or the number of items correct, to the number of items
attempted, expressed in percent. An exsmple will show how this score is ob-
tained. If o puplil attempted 40 items and answered 40 correctly his soore
would be 100, If he hed snswered only 20 correotly of the 40 attempted items,
his soore would have been 50,

From Table X oomparisens of the means of the three groups can be made

on the three gcores obtained from the reading test. On the comprehension



soore, the mesn of 85,07 for Group I is 9,89 points higher then the mean
of Group II, md he mesn of Group II, 86,78, 1s 12,84 kigher than the
mean of 42,94 for Group IIL. The greatest variability of the mesn of the

three groups is eham’in Group I.

TABLE X
TBE MEANB OF TBE TﬁREE MGUPS ON TBE SﬂHRAMMEL*(mAY READING TEST

oo

Group I Woup I t:k-oup 11T Total

[ : . ! ' R IR

Gomprehension segre - '

CMeem . 65,07 B5,98 4294 54,21

 gtandard devistion . 15,0 18,46 = 12.68 1673
Standerd exror = ' 1.7 1,28 1.41 .98
Rate soore | . | .
’llom‘ | 148.88 159,68 119,88 186.92
Stendsrd deviation 28,4 26.7 2.8 'xsj.a‘ls‘
Stendard epror 2.88 . 2.53 5.5:? :_xv.as
Comprehension-e £fici ency
e 8108 74,98 67,86 . 74,28
Standerd devistion 8,00 9,16 10,9 19.7@
Standard error | 88 .87 Les | .8;7 -

Read teble thus; Group I hes a mesn of 66.07, & standard deviation of
13.9, & standard error of 1.7 on comprehension soore, Read in like manner
for a'bhor itm and other groups.
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. The same reletive positions of the g!'o;xpl is shown in the mesns of
the rate soore, the meane being mapoouwly 148,088, 139,66, end 119,88,
The entire group hes s rate soore of 185.92. The greatest varisbility of
the mean an the rate ﬁuoré‘ wes found in Groump III and the least in Group I.
The mean of Group I o the oomprehenaion-afficimoy score is 18,94
pointu 'lwlaw the highest ponuibla soore of 100, The mean or 74 68 is only
6 08 poin‘hu bolmr khub or Grmnp T, md the mean of 87.56 for Group nx in
7 42 bolow thazt or &mup II. The greatest variebllity a.gain is found m
Gmup ITY end tshe loast in Group I,
| 1t will 'bo noted that the ds.fforonea between the menns of the middle
and law group u'a oonaiwonﬂy moro than the differonoeu between tb.u muuuu
ai‘ the hish nnd middle groups . When the parconta.ge of diffvronoe is t’igurod
1n onoh uso ﬁw @'outu-h ie abhainod on the compmhanaim sooren md tho
1ust on the wmpnhmunn-officimc)y soores, | .
| The unrrolu’a:tont between 'hhu oomprnhonuionmfﬂoimcy uooros md the
soores mdu on the *\mtul resding score on the Progreuiw Avhiewmmt Teat
Fm*m B were oompuﬁad. These results were obtained: |
group I .48 L 07
group IJ A8 L .08
growp TII .87 £ 08
%mﬁ, 2 Loz
Hone of these oormla*hiom are high with the exoap'hion of the one obta‘md |
for the m*si.a @mn;p. It uhwa & rather. hi@h mlwbiumhip betwean perw~
formmou on tha tnm tea*ba, probnbly uhcw:lng the similarity of ability needed
in the two tests,
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II, Achievement in Mathemstiocs es Measmured by the
Al gebra snd Problem Solving Teats

| Tha Broalich Algabru ﬂurvny mm was y.wn to thin 5roup of pupiln
in Huy, ‘rhey hn.d not ntud,{pd algo‘bra 88 B soparate aubjaot but -hb.e Goneral
Mathamatiou oourne 1n whioh t:hoy waro all mrolled oontainod muoh of ‘bho
matorial aomonly rbudiad in fira’s somaner algo‘bra. of courue the 93 | .
pupilo had not owerod more than hnlr of.' the mnteriai at 'ahe ti.me the teatn
wora givsn. |
The memu of *hho throo groupu omn be seen ﬂ.n Table XI1. Tha mean of
Group I h tho highant. 58,07 axxl the means of tho aaoond and third g;roupa -
are 47, 25 and 51.58, rupactiwly. The mean of the entire group, 45.19,
1: clightly bel ow ﬁm‘h of the seacmd group. An émiuatim ‘o.f ﬁhe ute.nduf&
doviwicm nhowa the t‘irw group o be the mont vard.abla, 21 B ag omnparod .
with 16.6 far tho uemd nnd 16,0 ror -hhe ;bhird. Group IT has the smallest
nhwdud mar ot' &m mun. | B |
| In order ﬁo Bep whohher thoae pupi.ls who rmked high in the Arith-
motic Rouomng Tut seotion of the Progrouiva thi.evommt also ranked high
in “bha algebra test and if Maher pupilln mndc; similar renks on the two hntl,
the correlation of the twe tests was found. mho‘ correlations woiro as follows:
Group I 87 & ,02 |
Group 11 42 i 08
Growp IT1 B8 & .06
Total 8 & 02
Group I shows a high ocorrelation of performences on ﬁho two &euta vand the
ocbher groups show a pubsteantiel mmount of correlation with that of the middle

group being the lesst,
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THE ACHIEVEMENT OF THY THREE GROUPS OF PUPILS ON 'THE BRESLICH ALGEBRA
AND THE PROBLEM SOLVING TESTS

&*oﬂﬁ 1 Group 11 Group IIX Total

Breslich Algebra 4
CMesn  BB.OT 4T . .88 45,19

Standard deviation  21.5 16,6 16,0 18,40

. Mandarﬁ grroy . B.68B 1.48 1.80 1.15

Problem Solving

Mesn 7,88 8,07 481 810
Stenderd deviation 2,04 2.27 2,20 2.4l

| Stendard errer .26 22 . .8

Read . table thus: On the Breslich Alga‘un toat, Grcup I hed a mean of B8, 07 s
@ ptendard devistion of 21.B, snd a stendard error of a 65.

The Compaass Problem Solving Test, also given in May, is a diagnostio
test of the ability to solve problems. The test consists of fifteen word
pfabima arranged in order of difficulty with the easier problems at the
beginning. The tlme limlt for thnrtmt is twenty minutes, As seen in Table
XX, the mean of Group I is the highew, 7.68, that of Group IX, seound, with
6.07, and Oroup IIX, lowest, with 4,81, In this test, unlike that of the
others, there iw less difference between the lower and middle groups then
between the middle snd higher groups. This may mean thet the lower group
has made a compsratively higher soore or that the records of one or both of

i



41
the other groups are ¢omperatively lower. Another unusual feature of the
comparisons of the ;rwp‘u is to find the largeet standard deviation in the
meen of Group 1Y,

~ Correlations ‘wer"a }obﬁninod between this test and the Arithmetic
Rdaﬁoning 'bast«f also, i’hn sorrelation sosfficients were:
- Caroup I .86 L .08
- GowpIr .42 £ .08
 wowp It .83 & .04
Cmotal .57 £ .08
With the exoeption of Groups II and IIX, these correlations are not es
high es those found when the Arittmetic Reasoning was oorrelated with the
algebra ’tg‘ut.l ~ Group ,‘III has o cgrrala‘tion of .63 ‘with this test and ,B3
with t‘kivm‘ algebra test, while the correlations coefficlents for Group II are
éqﬁal. The ‘ootmln‘.*aim coeffiolent for the entire group ‘10 +11 higher
vhen the Arithmetie Reaamin’g‘wu sorrelated with the algebra test, This
cennot be due to the fact that the Arithmetie Reasoning Test stressed the
subject of algebre ag only one-fifth of the guestions in the reeasming
test were slgebraio in nature, ,
‘ Correlstions were also computed between the Algebra test and the
Problem Solving test with the following results:
Goup I .52 L .08
Group 1T & 03
Group IXT .83 L .08
o Total 6 L .02
The correlation of Group 11 is high, in this case, s would have been expeoted
oonsidering its correletion in ”bc-b\h osges with the Arithmetio Ressoning Test,
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‘8ince it was possible to .ﬁmala'bo the meens of the groups into . .
eduoational “;ngaa:by neans of the w.al other ocomparisons ocould be made
of the growps regerding their performences on the Problem Solving Test.
The medimns of the groups were 'oré;naiatad into educationsal ages and cem-
parimm of these with the median jnental‘ ages of the respective groups is
givén* in Table XII.. . Mmrding‘ho this. eomparison the lower grnup han made
tha best aahiavommb tm thia tost in raapoat to thelir nbility, and the
high intalligmm group han made ﬁha leagt achievmmt :Ln reapact to thely
nbili'by, a.chiaviag. BB% below the point which is indiemted by their ability
“ws‘. o 4

TABLE XII

.& D‘OMPARI&W OF THE GEKOUPS ON THE BASIS OF MEAN EDUGATI(NAL AGES ATTAWM)
OF TEE PROBLEM SOLVING TEST. o

m'cup I m*mxp II m'oﬁp ) 5 S | "l‘otul' ‘

Fduoational 14 yr., 15 yr., 15 yr., 15 yr.,
. age 2 no. 7 mo, 1, mo, | 8 mo,
Neatal sge 18 yr., 16 yr., 14 yr., 16 yr.,
' ‘ 2 moy - 4 mo, 1 mo, 2 mo.
Difference 48 mo, 26 mo, 1Zme, 30 moq

Poroemt of ‘
di fference - e 13% % 15%

Read teble thus: The median sducationsl age of Group I was 14 years, 2
nonths, thelr medisn mentsl age wes 18 years, 2 monthy, the difference
between the medians was 48 months, md the porumh of difference was 22
below the median mental age,

21 Ge M, Ruch, and others, Mmual of Directions for 0o asu Dia. outio‘
Toats in Arithmetio, (Chicago: 8oott, Foresman and Gos, 1
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A total soore was computed for emch pupil by finding the sum of
the scores madé on the three bests of this section, the resding comprehen~
‘gion, the problem solving, end the algebra. Correlations were then found
_ﬁ»wm this total soore and with the intelligende quotients obtained on
thfo‘ Army Alpha.' The correlation coefficients were as follows:
T awowpr L6008
arewp' 1T L2000 & .06
Group ITI .68 &+ ,04
T potal .70 & L0

14 will be noted that the highest correlation was cbtained when the .mtiro
group was used, as was the case in the correlations of the Progressive
Achievement with intelligence quotisnts. (See page 19.) This ocoefficient
is higher than that obtained with Form A (i41) but not es high as thet ob-
tained with Porm B (.76). However, there is = high degree of relationship
gignified, in the oorrﬂat;toh obtained for the entire group, beiween the ,
total of these three "bntu snd the intelligence quotients, The coefficients
of correlation obiained fm? Groups I end III are higher on these tests then
on éithe’i of the forms of ﬁhe Prcgreuiﬁ Aochievement, but that of Growp II
is somewhat lower, the correlation of .20 indicating only & slight degree of

' relationship existing between the performances on the two tests.



. CEAPTER 1V
CONCLUSIONS

the purpose of thie study wes to ocompare the sohlevements of a
group of ninth grade pupils of varying abilities. The pupils were divided
int6e thiee ability groups according to intelligence gquetientss Group I
inoluding those whose intelligence guotients ranged from 120 to 146, Group
IT those renging from 108 te 119, end Group II1 thome from 70 to 101, Com-
pariaons of theso groups were made on the basis of the achlevement they hed
mede en certain tésts whioh were given them during the year., Those tests
for which more then one score was available from each pupil have more
signifioance in this comparison then do thoee for which only one goore ig
available, Oonséquently & greater stress is placed wupon the results obe
tained on the Progressive Achlevement Tests, which were given at the begin-
ning end agein at the end of the ywo.r,‘ then on thoge teats given only onoce
during the year.

‘,qufl.‘af, gadns in achievement were greater in the middle group, those
heaving Q%&Mgmca quotients venging from 102 o 119, then in the high
group in all seotions of the best. The gaing of the middle group surpassed
those of the low group exeept in Reading Comprehension and Arithmetioc Reason-
Lng.

The gaing in echievement in the llw group were greater then those in
the bigh group in sll sections and gurpassed those of the middle group In
the two sestions mentioned sbove,

‘The comparative lsok of gain on the part of the high group may he due
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to a laok of enough materiel in the test to mcourately test the brighter
pupils, Other studies should be made with many tests conteining suffioient
materiel to test all of the pupils in order to test the velidity of this
argument, |

Another possible explanetion for the lack of gain on the pert of
the high group mey be that the course of study does not provide enough ma~
‘teriel to challenge the ocepsbilities of the bright puplls.  The course of
“gtudy may be planned for the middle group. The higher group, Iackq.ng.*bhe
ineentive to: greamter achlevement, sre content te be sefely above the medisn
“in achievement mateud«-of striving toward a goal of achievement ocommensurste
with their abilities, If the intelligence tests hed been given at the be-
gloning of the yser, sand the results made avallable to the teachers at that
time, the bright pupils might heve been sitimulated to greater accomplishment.

‘The twe sections of the Progressive Achievement Tests showing the
most dmprovement were those of Reading Comprehension end Aritimetic Reason~
ing. Reading wes & wubjeot of gpecisl emphasis throughout the lowther Juior
High 8chool during the school year, each teacher streauing the reading of
the particular subject whioch he taught, The comparatlvely high gain in Read-
ing Comprehension m;f be due to the training thus received. The «‘A.r;ithmetiu
Resaoning gein was probably influenced by ths atudy of algebra in whioch all
the pupils were engsged during the year, About twenty perocent of the prob~
lems in the remsoning test were algehra problems mnd the solution of meny of
the pthw probl ems oould be sinplifled by the nme of algebralc methods. It
will be recalled thé‘t the actual olass work of the pupiln was not tested by
“this particuler test, 1 fvmwaxparimmt could be worked out by whioh the

achievement gain in motunl cless work could be meesured, the results might
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be quite different.

" The eomp‘ariabn of motusl scores made on all of the tests glven
shows the gréuhés'ﬁ‘ mean soore for the high group and the least for the low
group a8 would be expeoted from the mmtal ability renks. Comperisons
mede with grade norms show that the high group is conaistently above the
medisn grade noyms, and the low group is below those norma. However it
sobms that when the abilidles of the groups are considered, that the high
group ihould greetly surpass the median and that the other group should
not bo expaated to resch it,

Acoording tm the results obtained in ﬁhia study there appears to be
sorie ‘feotor o factors other then meutal sbility,ss moagured by tests,
which affects the aohievement of puplls in sohool, The regularity of the
fpﬁfbii’aﬁ%éﬁ&iﬁwg hisg home envircnment, snd such perscnal gqualities ag
indugtey, p@rhihmbe, sonsentration, and interest, all undoubtedly have
thieir ¢ffeot on his performence of school tesks. No attempt has been made
in thig study to mesgura the effect of these factors; however, asome such
studies heve bees made, Dr, Kelley’® sttributes the production of & sohool
nark to Waa factors, namely: +the mental ocapmoity of the pupil, his prepara-

tion for the partioular a'o:u#ao, and hls effort and interest in the subjeck,

82 gyuman Lee Kelley, An Experimentsl Study in i In sl e
Prediation of Ability of High Hohool Pupila (Teaohers College 55 %’r’I‘B"’timu
to Fducation, Wa. '7; YWow York: Teaonhers Uollege, Columbla Univonity, 1914),

P 19,
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