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INTRODU CTION 

Reading maketh a full man ; •••• and if 
he read little , he hath need of much cunning 
to seem to know what he doth not . 

--Francis Bacon 

There is no doubt about the importance of reading , 

In a doctor ' s dissertation published in 1938 , Dr . David 

Hitchens Morgan showed that the i mportance of reading was 

first recognized in the Colonies in 1647 and that as modern 

life becomes more complex , the place of reading gains in 

importance . It is not always easy to learn to read, how

ever, and much of educational literature is concerned with 

the subject of individual differences in reading ability . 

These differences are recognized at Colorado 

Agricultural and Mechanical College and the institution is 

one of a minority offering remedial reading instruction . 

The course is not mandatory nor are those students who en

ter it required to attend all of its sessions . 

There is a desire to know the effect of an in

crease in reading abilities developed in a remedial course 

on reading in other fields and it is of particular interest 

to determine the effects of the remedial reading program in 

this college . The literature on reading often questions 

the extent to which improvement in one type of reading car

ries over to other types . '.L'his study is primarily concern-



ed with the transfer to another area of reading ab ility de

veloped in the remedial class room . 

Problem 

What are the effects of the remedial reading pro

gram on the scores of entrance examinations as re - adminis 

tered to those students who have taken the remedial reading 

course? 

Problem analysis .--The following sub- questions 

must be answered in order to answer the problem question . 

1 . ''lhat were the scores of students on the 

Minnesota Speed of Reading Test before taking the 

course in remedial reading? 

2 . What were the scores of students on tm · 

Minnesota Speed of Reading Test after taking the 

remedial course? 

3 . What were the scores of students on the 

Iowa Silent Reading Tests before taking the re

medial course? 

4 . 'hat were the scores of students on the 

, Iowa Silent Reading Tests after taking the reme

dial course'? 

5 . What were the scores of students on the 

following tests before taking remedial reading? 

a . The American Council on Education 

Psychological Examj_nation for 

Freshmen, 1943 edition . 



b. The American Council on Education 

Cooperative English Test, Form PM. 

c. The Nelson-Denny Reading Test, 

.Form A. 

6. What were the scores of students on re-ad

ministration of the above tests after taking the rem

edial course? 

7. l'Jhat changes in the scores on the tests 

should be attributed to normal processes of develop

ment? 

Delimitations.--This study will be limited to re

sults found in examination of those students who have en

tered and pursued the course in reading to the point which, 

in their opinions, satisfied their needs, and those who com

pleted the course. In addition, only those comprising a 

control group will be included. 

Defini tion of terms.--Scores, as used in the pre

ceding analysis, refers to the raw scores obtained on the 

tests and has no reference to percentile ratings. 

Entrance examinations, as stated in the problem, 

do not include the chemistry aptitude examination which is 

regularly administered to entering students. 

METHODS AND MATERIALS 

In the final term of the 1947-48 school year, a 

meeting was held for the purpose of discussing the evalu

ation of the remedial reading program. The Dean of the 



Graduate Schooi was in charge and others in attendance were 

the instructor in charge of remedial reading, the psycho

metrist, a graduate student colleague, and the writer. It 

was determined to undertake investigations concerning the 

ieffe ct of the remedial reading program in the college.. In

asmuch as one of these was the study of transfer, it was 

necessary to determine methods, procedures , and materials 

of the investigation. Because of the effect of practice on 

scores found by re-testing and the ordinary gains made by 

students during college programs , it was determined that 

control group techniques were necessary if the effect of the 

~eme dial reading program on changes in scores on the en

rtrance tests of the college were to be unbiased. 

The entrance tests regularly given to entering 

~tudents in the college are the American Council on Educa

rtion Psychological Examination, the American Council on Ed

ucation Cooperative English Test, the Nelson-Denny Reading 

II1est, and . the low~ Chemistry Aptitude Examination. The chem 

istry test was not included in the experiment because only 

certain students take chemistry and the effect of this con

dition could not be evaluated. 

'11he remedial reading class lists were consulted 

and those individuals who had taken the course and remained 

in school were listed. '1·he criteria for equating the ex

roerimental and control groups were deci.ded upon as follows: 

first, the scores on the psychological examination; second, 



the scores on the reading tests; third, the scores on the 

English test; fourth, the year in college of the student; 

fifth, the sex of the student . Before the equating was fin

ished, it was necessary to forego the plan of matching pairs 

because of the fact that those students who most perfectly 

matched the remedial reading students had, in many cases, 

0.eft school . 

A master data sheet was made on which were record

~d the scores of the remedial reading students on the in

itial tests and re-tests of the entrance examinations o The 

scores of pre-test and post-test administrations of the 

~innesota Speed of Reading and the Iowa Silent Reading tests 

were also listed . 

The best way of securing the cooperation of the 

students for the experiment was a problem . A letter signed 

PY the Head of the Department of Psychology and Education, 

Who is also the Dean of the Graro1ate School, was sent to all 

of the 220 students requesting that they attend one of two 

meetings to be held for the purpose of explaining the nature 

~nd purpose of the study . Sixty students attended the first 

meeting and fifty-eight attended the second meeting. On 

both occasions the Dean of the Graduate School presented an 

~xplanation of the study and students were scheduled for 

appointments at the testing bureau for re-administration of 

the entrance exam:tnations . All students in both groups con

sented to participate . Testing began on the day following 



the second meeting and most of it was comnleted within one 

and a half weeks . In this way the data for the study were 

secured . 

ANALYSIS OF THE DATA 

The statistical devices used in the analysis of 

the data were common to educational statistics . One of the 

first procedures was a general overview of the progress of 

the class. On the ~innesota and Iowa tests, both possessing 

alternate forms which were used in connection with the con

duct of the remedial reading class , there was found to be a 

~ide variability of the scores of the individual students . 

~or example, the scores obtained from the pre-test 

form of the Minnesota Speed of Reading Test when it was 

given at the beginning of the course, varied from a high 

score of thirty to the lowest score of three . On the final 

form of the Minnesota test given at the end of the course , 

the scores varied from the highest score of thirty-one to 

the lowest score of one . Even with a twelve weeks course 

of development in new reading abilities , the range of the 

group varied more at the termination of the course than it 

had at the beginning . On the Minnesota Speed of Reading 

Test, the gain of the means on the post-test over the pre

test was 3 . 29 . By determining the critical ratio, it was 

found that this difference was significant . The correlation 

of the scores of the two tests was . 50 with a probable error 

of . 09 . 



A correlation of pre and post-test scores of rem

edial students on the Iowa S ilent Reading Test produced a 

coefficient of .70 ! .06. The diffe r ence in means over its 

standard error gave a ratio of 7 .28 which was over twice th 

amount necessary ·to guarantee a significant difference 999 

times in 1000. 

There was no certain positive relationship found 

between g a i ns made on the Minnesota or Iowa Reading tests 

and gains in scores on the entrance exam:i.nations. 

Correlations of gains produced the following co

efficients and probable errors: 

Entrance Tests 

Psychological Examination 

English Examination 

Nelson-Denny Reading Test 

Reading Tests 

Minnesota 

-.03 :!: .12 

-.15 + .12 

.oo + .12 

Iowa 

.39 .,. .10 

. • 17 + .12 

.oo "' .12 

The correlations , wh en considered with the re

latively large probable errors are not sufficiently strong 

to be certain of any relationship. 

Scores on initial and final administration of the 

college entrance tests resulted in data compiled in Table 1. 

The smallest difference between means of any of the exper

imental groups and the control was .04. The difference was 

between the means of the group completing reading and the 

control group on the initial administration of the psycho

lo i al examination. ~he lar est difference in the means 



of the groups as they were originally equated was 4 . 08 on 

the initial scores of those completing the remedial reading 

course and the controls on the Nelson- Denny Test . On the 

. 04 difference between means the chances are about 50-50 

that the true difference is greater than zero . On the 4 . 08 

difference the chances are 91 in 100 of a true difference be 

tween the groups . The 4 . 08 difference is not significant . 

:fue critical ratios of the other differences in means are 

between the extremes of the . 04 and 4 . 08 differences and 

therefore the groups are equated for the purposes of the 

experiment . 

On the final administration of the tests , the 

smallest difference in means was . 21 between the group not 

completing the course and the control group on the Nelson

Denny Test . The chances in this case were 52 in 100 that 

the difference was significant . The largest difference , 

3 . 98 , in the final tests was between the English examina

tion scores of the group completing the remedial course and. 

the controls . The difference which most closely approached 

probable significance , however, was 3 . 33 between the same 

groups on the final administration of the psychological 

examination . he chance in 100 of the difference being sig . 

nificant were 80 in 100 . 'l'he degree of significance of tr.e 

other scores on the final administration of the tests were 

between the lowest and highest just given . The groups 

were not significantly different , therefore, on the final 

t:i:>c:its . 



Table 1 . --CO •IPJuUSON OF .ili NS OF SCO~qES OF EXPERI \1EN·1.' L /1.ND CONTROL 
GROUPS WHICH SHOWS E UIV LANCE OF GROUPS . 

Num- Mean Stan- Diff . Standard Errors Grit- Chances 
ber dard of ical in 100 

devi- means Mean Diff . ratio that 
ation means differ-

ence 
is 

sychological Examination 
signif-
icant 

Initial testing 
total group 51 112 . 49 20 . 56 . 65 2 . 87 3 . 90 . 17 56 
controls 50 111 . 84 18 .65 2 . 64 

Final testing 
total group 51 122 . 27 18 . 64 . 97 2 . 61 3 . 54 . 27 61 
controls 50 123 . 24 16 . 90 2 . 39 

Initial testing 
group complet-
ing reading 34 111 . 88 19 . 95 . 04 3 . 42 4 . 32 . 01 50 
controls 50 111 . 84 18 . 65 2 . 64 

Final testing 
group com-plet-
ing reading 34 119 . 91 18 . 40 3 . 33 3 . 16 3 . 96 . 84 80 
controls 50 123 . 24 16 . 90 2 . 39 

Initial testing 
group not com-
nleting reading 17 113 . 70 22 . 71 1 86 ·5 . b9 6 . 27 . 30 62 
controls 50 111 . 84 18 . 65 • 2 . 64 

Final testing 
group not com-
pleting reading 17 127 . 00 18 . 22 3 . 76 4 . 56 5 . 15 . 73 77 
controls 50 123 . 24 16 . 90 2 . 39 

English Examination 

Initial testing 
total group 54 153 . 20 39 . 63. 

2 . 42 5.39 7 . 88 . 31 62 controls 50 155 . 20 40 . 66 5 . 75 

Final testing 
total group 54 173 . 51 3b . 80 3 . 35 5 . 01 6 . 86 . 49 69 controls 50 176 . 83 33 . 06 4 . b8 

Initial testing 
group comnlet-
ing reading 34 152 . 11 36 . 46 3 . 51 o . 25 8 . 49 . 41 65 
controls 50 155 . 62 40 . 66 5 . 75 



'l'able 1.--continued. 

Num- ean .:5tan- Diff • Standard Errors Grit- Ch!3.nces 
ber dard of ical in 100 

devi- means Iv ean Di.ff . ratio that 
ation means differ-

ence 
is 

signif-
icant 

nglish Examination continued 

J:t'inal testing 
group complet-

34 172 . 88 37 . 02 6 . 34 ing reading 3 . 98 7 . 88 . 51 69 
controls 50 17b .86 33 . 06 4 .68 

Initial testing 
group not com-

20 155 . 05 44 . 47 5710 . 27 oleting reading 11 . 77 .os 52 
controls 50 155 . 62 40 . 66 • 5 . 75 

.... inal testing 
group not com-
plating reading 20 174 .60 3o . 40 2 o22 8 . 35 9 . 57 . 23 59 
controls .50 176 . 86 33 . 06 4 . 68 

elson-Denny Test 

Inltial testing 
total group 53 68 . 79 15 . 29 2 . 74 2 . 10 2 . 97 . 92 82 
controls 49 71 . 53 14 . 69 2 . 10 

Final testing 
total group 53 82 . 26 21 . 05 . 98 2 . 89 3 . 82 . 26 60 
controls 49 83 . 24 17 . 50 2 . 50 

Initial testing 
group comulet-
ing reading 33 67 . 45 12 . 35 4 . 08 2 . 15 3 . 01 1 . 35 91 
controls 49 71 . 53 14 . 69 2 . 10 

1''1nal testing 
group complet-
ing reading 33 80 . 63 21 . 83 2 .61 3 . 80 4 . 55 . 57 72 
controls 49 83 . 24 17 . 50 2 . 50 

Initial testing 
grouJ? not com-
pleting 20 7l o00 18 . 94 . 53 4 . 34 4 . 82 . 11 54 
controls 49 71 . 53 14 . 69 2 . 10 

•:inal t e sting 
group not com-
pleting reading 20 83 . 45 19 . 40 . 21 4 . 45 5 . 10 . 04 52 
controls 49 83 . 24 17 . 50 2 . 50 



The sum difference of gains in chances in 100 that 

a mean score was significant was 15, the difference of the 

totals of 73 and 58 as shown in the Table 2. These data 

show the basic consistency of the data and essential equal

ity of the groups throughout the experiment. 

$urrnnarY and 
Implications 

The ga:Jns in the remedial reading course as mea-

sured by the Minnesotaaind I owa tests showed that the class 

had made significant progress. As measure d by the Iowa tests 

the gains may have been rather exceptional. It a ppears that 

the group made good progress . '11here is always the argument 

~y some investigators, however, that the gains made in a 

remedial course are sometimes the result of practice with 

test materials of the course. It is believed that this was 

not the case in this study, however . If familiarity with 

test materials could have been res ponsible to a considerable 

extent for gains shown in class, then it seems reasonable 

that familiarity should have enabled the same students to 

make gains which were significant on the Nelson-.uenny en

trance test. Such was not the case . It is true that the 

greatest gains, though none were significant, were made b y 

the remedial group on the Nelson-Denny test, but it does 

not seem that such relatively small gains indicate that the 

cause was familiarity with test materials any more than the 

larger gains made on the psychological examination by the 

control students indicate that they had practiced with psy-



Table 2 .--SUMMARY OF PART OF DATA FOUND FROM ADMINISTRATION 
OF COLLEGE ENTRANCE TESTS . 

Group and 

test given 

•rotal group 

Diff . 
of 

means 
of 

exper
imental 

and 
control 
groups 

taking reading 
pre- psychological 
post- psychological 

. 65 

. 97 

pre-English 
post- English 

pre- reading 
post- reading 

Group complet-

2 . 42 
3 . 35 

2 . 74 
. 98 

ing reading 
pre- psychological . 04 
post-psychological 3 . 33 

pre - English 3 . 51 
post-English 3 . 98 

pre-reading 4 . 08 
post- reading 2 . 61 

Group not com-
pleting reading 

pre- psychological 1 . 86 
post- psychological 3 . 76 

pre-English 
po.st-English 

pre-reading 
post-reading 

. 57 
2 . 22 

. 53 

. 21 

Chances Gains in 
in 100 of chances 

a true in 100 of 
differ- a true 
ence in differ
favor of ence in 
group favor of 

group 

Degree 
of 

signif
icance 

of 
diff

erence 
in 

means 

Exp . Cont . Exp . Cont . 

56 

50 

62 
77 

59 

52 

61 

62 
69 

82 
60 

50 
80 

65 
69 

91 
72 

52 

54 

17 none 

7 none 

22 
none 

30 none 

4 none 

19 
none 

15 
none 

11 none 

6 none 
- - - - - - - - - - - - - - - - - - - - - - -
TOTAL 73 58 



chological examinations and materials. Therefore, inasmuch ·~ 

as the gains of the remedial class are statistically sig

nificant, it is believed that they are real . 

If the gains in the reading class were real, then 

it could be assumed that the abilities gained might be 

transferred to the reading of materials outside the class, -

entrance tests, for example . From the results of this stud 

it appears that the skills gained in class were not con

ducive of increased scores on the entrance examinations . 

There was not one of the tests which showed a significant 

difference between the means of scores of the control and 

experimental groups . The consistency of the data in favor 

of no difference in the groups makes the probability even 

stronger that remedial reading abilities were not trans

ferred from the class room to the taking of the college en

trance examinations . 

In the literature , an opinion was found which, if 

true, might account for the lack of transfer .. Robinson , of 

Talladega College, felt that in a remedial course old read

ing skills were broken down and new ones eventually learned . 

If this experiment took place at a time when these old read

ing skills had been broken down and not yet redeveloped, 

then , of course, it would not be expected that any transfer 

would appear . If skills were at a low ebb among the exper

imental students at the time of taking the tests, if they 

could not read as well as usual, then we would expect that 



is, equal to the control group . The fact is that they did 

score as well . Of course, if the skills were returning at 

the time, on the upswing, then at some precise point they 

would just equal the controls and .possibly surge on beyond 

them at a later t·ime . The chance that this happened in 

this study, if it would happen at all, seems very remote . 

In short, it appears that so far as this particular study 

is concerned , no transfer of reading ability is shown . 

Suggestions for 
further investi
gation 

There is a need for further investigation to strerg-

then or weaken the implications of this study . Larger sam

ples would be preferable or the experiment could be per

formed as many times as possible with smaller samples . At 

this point results of this investigation bear out the some

what similar opinions of Buswell and Anderson concerning 

the specific nature of reading skills . 

To show eventually that there is no transfer of 

reading ability might be wasteful and time consuming if 

transfer actually does exist . It might be quicker to 

attempt to show that there is transfer by further study a

long lines such as the following: 

1 . The study of effects of the increase in 

reading skills or transfer when credit is given 

for the course . 

2 . A study of increases or losses in reading 



ability as a result of longer or shorter courses . 

3 . Shorter_, more intensive units in remedial 

reading on a clinical basis with individual diagnosis 

and instruction . 

4 . A study of the teaching of reading in 

specific fields such as mathematics, art , geology, 

etc . 

5 . A study to determine if students taking 

remedial reading are less inclined to leave school 

and why . 

6 . Why do some who achieve the least in a 

remedial class on speed of reading tests sometimes 

make the greatest gains on entrance examination 

re - tests ? Has comprehension increased as speed 

decreased'!' 

l.JBR..4'RY 
eeLORADO A.t M.COLLE&t 

~T CCl..ltNI. oat.ORAbfJ 
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s1...:11s !n re dins o not c.l·cyo o ily obtaino . 

i:ducationo.l l iteri turc i s replete · 1th d t :..ioh ho r tho 

·ide va 1 tion s !'- ea.d i n3 bility. It h .s beon the prac -

tice f'o so:.10 tL:ie in tho lo ':o_ ... 0r · d ,s to r l e r·e~.odio.l 

rorl. in r eading to those who have di ff'iculty , but on l y aom,

parativcly rocontly h o s.iuilar roi..editl work boon done at 

the colleeo level . 'i''b.ough so~. o o:r tho p1"'oc r s ppe r to 

have boon quito succes f ul , their tot 1 effects are not 

lmom. ~ a luation is 1ot no~. and ·y nover be , daqu te 

to tha noed. 

Coloro.do grieul tu1 ... al nd i...ech nicul olle ·e is 

ono of the ino ity of institutions of h i ·· o o u cution 

offo-ing e:.1odi l r a i:1~ instruction to t h ooe t1ho 0si:t,.e 

it ., P 11 c didatos .fo:P t he ,orl" ant er t ile olnss of: theil.., 

ovn volitior , ultholl(;h all of tle 

roe.ding abilities a s 10 m by ont 

ru e not if iod h en t . ir 

nco test scores aro ot 

up to the l evel ihich would be e .. -pocted f o . 

of theil' sco_ es on a.n ente i n0 p s ycbolo .. i cal ox _in tion • 

.i'\fter en.rollin~ ln ·he courso attondance i s not n ndnto "! • 

Students WAY oo .. p lote tho 12 we~- s a.ossion 01 .. ter nate 

their atte de.ne e whon they feel they have l'ccciv0d the s• 

sistance t he .. ncod.ed. 

I~ t:. . .d.s 

to o al ate t he p1.. g,... 

in otho .. collowos it 1 the into t·on 

in the l i •,.ht of' b no its 7}:1ic 

carry over .fro!1 tho x•e edi 1 1; o:rlr. into t h o ot 1or .fiol o. 

\nderson ( 2 :S ) , 1928 , in a. list i nc; of .t.:>robloms "'or _ urther 
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tat each l etter of words wen read as perceived separate

ly and concluded that r a.dln percer t1.on proceeds by ords , 

phrases ors ntonces • 

.,ol dscheidor and 1,.ueller of b erlin , ~rdmann and 

Dodg e of the Un1verai t of Ha J.le, Zei tler and es mer of 

the Un v rs1ty of Lelpzig mnde investl gatlons hich were 

important because of their co ntribu tions to ard prooes es 

of rending , form and arrangement of perceptual units , and 

primar re ding me thods . 

£ye movements in readin were studied by Javal 

about 1879 and he discovered the alt rnatln~ moving and 

pausing ootion of the eye h le readlng . 

Landolt , Dode , and Erdmann , while disa ?reoing 

ith Ja al , sug eated t e possibility of 1nd1vldual differ 

ences in rea · 1nL due to 1nd1 v1duala and to tho nature and 

d1ff culty or mate~1al . 

:.,ates (7 : 5} , 1935 , reported that even thou,.h the 

gre teat st ides in the diagnosis of readin dlfficult1 a 

wer do since about 1915 , int sive research on the au · 

ject extends ba ck to around 1885,. 

rin 1 th· s period of about a h alf - century many 

d1f£eront points of vie 

along different lines . 

were expounded throu b research 

The research usually took the fo rm 

of 1nve ... ti · at1ons lnto the causes o,f r ead1 ,., defects ., but 

a.lon - different avenues of ap roach : def ct1 ve bodily 

org ns and extra- ordinary cha.racter1st·cs , psychclo~ ieal 
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deftciencd.os, constitution l or edu a tional 11 t 1 _y ~ 

i!np · oper , :oti n ion nut in ffi c i ont _ ea.ding tecl :lq oa 

inefficient teachL 01" a COtlbi tion oi' b~th. 

Individual di . f'erenoe.s ~----.- --------in -;ead:tng ~bilitz 

L idently tbo v riations i oa.ding ab:tlitr whic.h. 

-P.l!--o lator oho. to .:;:iat aro g ole, onta JJ school eh!ld! n 

are fo1. nd , o o.re o :,.:•r:...ed o e-1:, • 1th the stu-d. :u ;he he 

uttdnd.s Ol:l. institution of' hisher education. ... an inve.sti-

uation t} 0 0 di· .,billty o ool o tmlen -,;:> :., d by 

, d r on ( 2 ) 1 1928, h o .t Oll.n - tl the 

f'o.ct a of' the otud·r i . the t1)Z:t 0.,10 range of' t o .. bilit- of 

tl ose stu.donvs to r oad. A t bl-o sho in. the d .... b on 7llieb. 

ho "bas ed h_ conclusio 1s roprod1J.oo_ here . 

' . 
. able 1 . - ... su · . ( .ti 01-1 n.111 

• ....:s or DifL\.rs~Y.: o;.-s F H 1l~m: 
. ) UOUS .: ~STS 

Lo ost 

!'olley 00 bulnry So 10 70 Jl 
Y,h i . p lo 1eo.dL.r; est l8 5 

n Wageman, Seier ce 115 7 

.:1 'rJ 1gonon , L1toro.tUl'e 116 71 

Panr1e 

39 

lJ 

5 

--------------------~-------------( 2 : ~7) 

Anderson (2 :fl) , 1926 ., also fer nd that t ... - dif et·-
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thnn an equally poor reader who oes not choose 
to avail himself of remedial readin . services . 
Our data do justify a n ral1zat1on that any 
stud nt who 1 w1111n0 to apply h mself dillig cntly 
to th train n · can improve his r eadin • (l : 40- 2) 

Procedures in easuremEO t 
of rem dlalrea.d1ng . 

T e methods of other investi gator.a of remedial 

readine ar of value i n the solution of the problem to b 

met in t h1 study . 

37 

An lnveati --ration by Pressey and Pressey (17 : 206- 7), 

1 30 1 on the effects of remedial reading , shows the ollow• 

:tn0 method used i n equa t1n~ two .. raup s . Four hundred and 

twenty- two students nth e per menta l i roup ere matched 

with student who had en t ered the University to years pre

viously . The b sos for matohtni e :re int 111 g ce , res.d i ne 

score on t in tt 1 t es t , sex , age , and colle0 e . The 

readln 0 pe rcentil es of tbe two nd1 v1duals we~e matched 

also wi th the f?ur percenti l e variation . All the studmts 

of the r.oups ere paired sim l rly . 

The r esults of the equating shoe the 1 26 group 

to have a median of 17 . 7 1n 1ntell gence and 14 . 8 1n read

ing .. T e 102 0roup had scor es of 1 . 1 and 14 . 4 . T ua 

the differ nee i n the median per cen tile ratings for the two 

groups o 1n t oll1gen ce as . 4 of a p rcent lo rank . 'I'hl s 

as in favor ol t h e 1928 i roup . I n r ea din a dif erence of 
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There are many othe implications , or course ; 

those list d apo1:.:s.r at the oment to be of ch ief 1mportan-ce . 

The ill be noted throughou t the study . 
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o~ the fo llo in a y ent smoothly . Th purpose of 

t h e tudy was a gai r .xpla1 ed by the Dopar t men t Head , 

a uain nll of the fi fty - e1;ht stu nts a ~re <l to partici 

p t , and t h~y ere asked to rite on the aper sli s 

a t me when they could be test ed ar, d r eque t ·d to r port 

to the tes ting bureau a t that time . 

Studon ts t t he fi rst days•s 1 c tl ng c e 

notified by pos card that they mi ~h t r ort at a ny of 

t he ti e b icl1 t hey had 11sted . 11he . aycho.m tr1st 

was notified of th ·roe er"ods as 11 ted by stud n ts 

so that s he cold p l an t.e tremcndo s ount of extra 

erk £;ntn11 d over nd abov e re ~u1 r outL., • 

Te tln 1 be r nn t e fo llo inJ day , pro ?re sed 

by s n 6 le indivi dual t t me or small _roup s until 

finished . Al l but a fow comp l tcd itbin the next 

s e ven school days . s t ·· ' n t dr e ,..,.lven the tests sir bl Y, 

a t different t1_mes , or consecut voly if' they had sufi ci -

n t tlm t o take them 1 1 at o ce . 

All but n f e cf the tudents r epor ted ~or 

tests as sched l d . 

I w testin da t s . 

These few students arranged for 

'e r still exp eri enc ed conflicts 

so se.ciou that t hey chos e to f ore0 o t be examinations . 

In cases n hich tudent s i ailed to r eport at schedul ed 

dn tes 1 t hout mukin rran em en ts or r e- schedulin , 

tho ritor foun those students b y consult1n z 
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used in the study, are recorded on the 
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TJ.1.e rs.""edio.l re a.inc; cou:in.le covc1~od .... :,o_ iod of 

tv;ol o . eeks . ~tudonts. ,,o c n t 1•or. ... ui d ho oo:.. },1 te it 

but e ... o llo ·. d to d! op a 

th so cnrollin · in tb.c cou se , o e 6.3 901 ... c~. t CO:lplot d 

nd thnt th thors toi ·.unatod t ao. o t:l .• o bofo.•o tl o ond 

of the COUl ... ""O• 'l"lmo , a. y; .~ple 01" 0 0 t'1irt . \' S C)UJ; d 

whieh hud co:cnlotod the inot:i: ction, 

'2u'1J'""" ·,:i S :SP r LL mable 5,. ... ... l 1 .. B: . ., ~ OP 
_ O? GOLIPL Tii:G C 
OP w,\ H .. 

· lE:D IA REA Il G 

number 

..;...!nrollod in course 

or.._ lct:!.nL COU1'SO 

I~o., ca:.1pleting co so 2,0 

,,.· ===, ~-==s: 
}er c-,.1t 

J. 0 

63 

J7 

t the 'boginnu oi' tio cou: oe , students ·1e1"e pre ... 

toototl 011 no of lterunte for,,ls o:f bo h tha ..,~il: esot(l. 

SpoG • 01 .~oadin...:; 'lost and the Io· .. a oilent nendin~ '.i: · ..,t . 

-~ ..:i sho ~m 1n i'a lo 6, t-1e hi~hoet eo!"·e o th· 34 o 

who co . leted tl · co . so •1. ,30 a d the o;.··oa - co:r•e ·:us 3. 

1.rb.o sco· 0s -,ho "HJ t' . t - tlto x·e ding bili y :)oo o' -

sed by the h i ghest s coring student as measured by the test 

was ten times greater than the ability of the lowest ·s cor 

inL; stu dent . The average student a s indicated by the mean 
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u.1 .• blo 101· tLo d1 ... · .• •eneo on ..;,CO ·e • o... < udo ..;o •h i" 

.LOv CO :l: lo ·c ~he C U! '30 0.' 1.0 

to ,i.o.in tion o_ to 

1\1 1 9 th b' (..,: •. .j. ..,co:.~ ... V 

th loi.;est :53 , th ' ·, 
10 . :t ot 

11.:.ty tho C CO~'O.., of tho . .i 

""hO a 81" go of 0 0 e O..t. th l ..,1ts .vo.n en ei"'it 

us hlth us tl e best sco e · n th lowost o e ~bout th "-eo ... 

S /OQde 

To.b . -- • 

Hi:b st scor ') 1 . 0 

O' • -c ..,eo e 

l- • 

:u core 

l s Ob. .°:"O!"b_. ...:.> .. s+ of tl10 !o,o. l-t ~ ' 01 o_' the 
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1 1 . 91 
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01 di.ffe1·cm 7. 28 

1 r ob · e e_ ... or oS: oo r l tio· co f'f'l.e1ont • 6 

·! .. ediul i ~ otu ~nts , in di in to b 

too od in t: co .. ~duct i the course, \io1--o -ivc 1e-t..0uts 

on 10 nt ::. c ox infu.tion, to dotor._·:h o i r tl er w. a 

t 1sfo ...tuil!ti s . r£:11.o to CQ' ... 

p ....... c t;. c;ai: a <.,.de · tho course 'lith g".1 
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GA.I. S f:A E O. C ~~ 

fame umber l,,ean of S t ndar-d Corre- Proba ble 
of of devi - lation er r of 

test ca e ~ains ation coef- corre-
fic1 n t lut1on 

of coef-
ain s f1c1 nt 

}J.inn sota S a 
of eadln Te· t 2 3 . 2 6 . 17 

Arr.eri can Counci l -.o· . 12 
on ducation PS,l-
cholo ical r .xam-
i natlon 32 6 . 17 13. 07 

?. i nnesota Spe 
of Ro din e t 32 ' • 2 6 . 17 

eric n Council -. 15 . 12 
on Education o-
opera. ti ve ::n lish 
Exa l n tion 32 20 . 10 20 . 03 

.. nnesota Speed 
of ·e l n T t 1 · . 68 5 . 99 

.oo . 12 

n 31 15 - l 15 . 40 

Correl ations , Tabl e l , of t he Iowa ilent Read

lnQ T st ~ains 1th ~a1PS on thee trance exam1~a t1on s ere 

lo but rel tiv ly hl crber i n two case t han J.O r the inne

soto. test . '.Z'h ore m.s a zero correlation ri th th : elson 

Denny Feadin Tes t just as t he co r lat1on was z ero betwe n 

t he Io a and 'elson- Denny tests . The hichest correlation 

of the seri so fr , one that 1 almost s1 ificant , wa s 

found f or the relations hip b teen t he o and Peycholo lcal 
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t e ts . 

In the series so f ar , the ~1nnesota and Iowa tests , 

as each ns correla tea 1th t he entrance e aminations , has 

s ho n pre.ct c lly no relat onship bet een ains on on with 

~ai r.s on the ott..er . Onl on O .i. the 1 co f f icients of 

correlations found approached a 1 uro lch ~ould ·arr an t 

t he assu np t 1on that there n e ven a sli . ht correl a tion , 

and this fi ure , i n the 11 ht o its probable error, was 

no t s1 1 f 1 c(;ln t • 

Ta o le 13.--cor p ISO OF GAI ·s I ADE BY I' :EDIAL 1,
1 T)I/G 

TUDll.1~TS o: T :: IC A SIL ,,· ' .ADI .G TE.:,T S IT. ( AI ' S 
ItADE O?' , TRANC~ PXA .I ITIJNS . 

I o a 
lng 

~ame 
of 

test 

< ilen t 
e ts 

ead-

erlca.n Council 
on ... duce tion Psy-
chological xam-
lna ion 

I o a il en t ~.e d · 
in Tests 

Amt::.r i can Council 
on Education C -
op erative En l1sh 
xamination 

Io a Silent Read-
1ni., Test 

:els on- Denny 
Re a·n1:.. Tests 

cases 

~A 10 . 11 

34 . o 

4 10 . 11 

4 20 . 76 

3 9 . 9 

33 1 . 2 

. 13 

13 • 5 

. 13 

20 .oa 

. 10 

17 • ..,o 

Proba ble 
r!'or of 
corre
lati on 
coef-

ci ins f c et 

. 5 . 10 

• 7 . 12 

.oo . 12 
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.:..L.e i_fe nc ot•,;ue1 •. e no s ·om ?lOt. to b Sl.,.._;LLtly 

l.u:e~or ti .. l Ol tho _,. oto.st .. .. di_ Co:?04 o no ... 

r 'tho co: t1" l I oup r-t~or thun th u 

tl 0 C tt;...,t :1.i.;, • -'h.e t:.bo ... t 6J.. 

C l.S t1 · . zoi•o 
~ th ,l"O .. O 0 t1 ·i_''f ~00 not 0. on ·:,prouc: t·"'o 

1·0~ lru of si. 1 fico.r100 . 1:bc ::.1co.1. on o.t roup.o a · ct.ill e -

quiv~ 

.!. blc 

1• ;.....,.........,..... ... _ .. ... ; 

nt 1 

0ont ol 

- ·'om 

;,l l 2. 27 

50 123. 21. · 

if:' _ one o .1e · 1 oveI' at · 1<1 
di fe onoo ,. ~/s~Qiff . 

o ' 
l10GI'1S 
~ 

l • I .,{)4 

,. 97 

<l rror o_ 

'hunc · s ln l t~" t tru · diff ..... e co of 1:1-oa; a 
is £;.lo, t -t:1, 11 ~oro 

J..ho .. "'ovious n lys .., co :or.L .. o · ·no 

J,,..,.O 

~. ·1 

2. 39 

oi' t . 

c n·rol an 11 or the c;rou.p .;. in tho ~ odi.il 

COUl fl ,.. fl.'n n y s i,;;:, "I S ·be :.1udO Of tho "" ~ 1- CO.I.' 0£ 

only- tl ... oso a i>uuents .,ho cmriplotod ,he t'.,el o :ooLs \JOPk in 

the COi.l.i: so a co~ o.. Qd with the o it:!. . conb;.•vl "l"oup . ! t 

as found , r:ablc 1,, t· t the di · orcnco of tl o ... o a of 

oco1"es on the :i.nit.1 1 ,:;vstiI · w s no -1.." zero , nly • 4. It 

r 
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I 1 ... 

lr ou .. .:J 1b 1 •• :eun St ~ · 
dovi ... 
ation 

Dif';; ~ 
!' 

rs 

......,_,_...,. _________ _;...,........_.., ___________________ _ 
c· •• e:r iuo ... t · 1 

Control 

17 

50 

127 . 00 lB . 22 

2 . 39 

Dtr:te~ once of ,10 r a a 01 st. .... de.rd er ... or or 
dif once . ~;·8~d ff . . 73 

CLances ln 100 t1 nt t~1. e di 'ro11onc:.:i of .• eans 
1s g o.to_ than '"'ero , 

\ 

f'1:J.is cone.ludo thia ootion O,.., he 11.D. y is of 

co. e of tho t -;o ro ps on ·.:,Le _ yo olosic l 

77 

no aigni:ri.c nt dii'fe onQe w ,;: o in ny o" tho oo pru. .. -

in ... ti n ie 11 pe ... vio·1s to u 

in:; c. llity of' thos.o t;...l:ing the tost . 

data to 'bo ~ rosonted ai•o those :a.in.ed fro, to t.s mi : e

tests of tho 00:0110 ati 

C' ouno:11 on :..due tion s 1 t.1c o ious sec ion co 

prisons will fo•..ru.d fxom i itial tea i ½ nTh 

ro- e s t inf! of ii .. ~e co. tt_ .. l 1d 0£ tho c .. 01inont 1 

6 oup ,. · the a -~o t .. es but ui, a ro o 1 

ill bo 
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presented in similar form . 

Table 20 sos that th initial test1n of all 

the experimental ~roup revealed o mean obtained score lo er 

than that for the controls . Tho d1ff rence is not st 1-

ficant, ond th r.e ls only a little better than an ven 

ch nee that th true difference is more than zero , 

20 .--co PAql.SON OF E 1S 0. ~co ZS OF L P I-
AL D co ;·TROL STD~ · :Ts O I ITI L DUI 'I T ATIO.' 

ERICAN councII, o. .DUCATIO T COOPFHATIVE 
EXA ! {ATI 

J roup umber an Standard D1ff . Standard error 
dev1 - of 
nt1ons mean s t, ean Diff . means 

:.... perimental 

Control 

Dlff rcnce o m 
iff erence . 

54 

50 

153 . 20 

lt>5 . 20 

v . 6 
2 . 42 

40 . 66 

n over st 
v' a1rr . 

d rd ' rror of 

Chances in 10 that true difference of means 
1 s rreat er than zero . 

5 . 39 
7 . 88 

5 . 75 

he pos t - adm1n1 stra t1on of the Engli h 1•' 

ntion showed a 11g,tl lar g r obtained differ nee in 

• l 

62 

in-

favor of the control group , Table 21 . Th chances in 100 

tat the obtained d1 feren ce ns significant increase also 

1n thei~ fa vor . On the ini tial test they were 62 in 100 

and on th final t s tine they ere about 69 . 'l'he dif erence 

betw .:-n the means o!' the seor is , a gain, not lar '-.e enou,. 

to insure s1 6n1f cane . 



o..¥\t'lt;,, {}' lo.ii~ st· ·~ 
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-
G oup ~.:'tt4b r ' ~"1. Stfu.~d.o.i~ Di.ff+ 

dovi- of 
e:tion ·e n :.:oan Dil! . 

Jl~ l:52 . 11 3 ., . L~6 .25 
3 i '1 . ; 9 • :)-

5 , 155.62 40 • . s. 7:.> Control 

if e_ -nG-e o t· ov :• .... t · d r" e:r>ro 
dif'fe ouce . D/~lti!a.L. • • µ. 

CL.. lCC s in le, that ~ruo dU i~o oi 
i.s ea '-er t 11-0.ro ... 65 

.1. .v d ta o ' <;; , l 2 J L.o rr10 

vo_. of the cont ... ol ro1..:, : 

·h n tho.t o tho c,x~ oril:..ientn.l on the r _ l test or the 

l.) • 1I:1le_ _ ore , it 

cnnnot bore od .ns co t m tr .; t 1e ~ :t e or tne contr l 

,, oup · "O 0r who e .. ) l · tod 

tho cou so t...iou .... t1: o ·" putost '"J. ob ility is in. that irec-

tion. 



n,bl 
O .. • 

-
!fm;,lb It iao.n ~t r ii' ... . 

devi,... of 

. 172. ae 37. 02 34. 
3.9 

50 J.76. 86 33. 0(? 

iff ,onoo of -0ans ovor eoond 1 ~ $m:> rot 
di t ·e~ e:noo . D/s...:'1.iff •'· 

(,' ,a:nces in lO that ttvu~ di.ff r-enoo o~ 11eans 
ia great r t1an aero. 

110 

6. 34 
8 1~ 

.68 

'l o al,;[ is no11 mo ea from th co. :.id· l" 10· 

77 

s -

po.ri s .)n o_ tho ne wno d.1 :not cow.pl.o t th · uo i l course.. 

Ho O tho , lOtulS 0.:.. tho. t g ... oups 1 ... 0 evonl ~utoh a, , 'r.' ,ble 

2L. Tho diff oren~e · i: ~ 51 ·id a eo ·:1puto.t ion or 1 ts dif .. 

te:rence. t3howoo that !t 1G only a very litbl@ o::-e likely 

chat t._a real differo co is gre ter tbun ZQ o t -n loo:J, ., 

ffilli:' of theae data .ape b~4ed 0-11 a sample of 20 , but . ro 

used tor eason.s a;ive1 oofo.,:e ., l:eeping, in .~1.ind the p :i,t ... 

.fall 0£ atta.c :lniij l .. o ... e 

mtal.1 aroup , thel'G does not · .. ppoWJ t bo ~y 1_:rerenoe 

in the ee1o.u).atio:nli3 bot •ee.n this $nd the 1 I.ge:r • :t?O~p to 

lndica e. t' t th Ob ' e od di :re-rone, :ta sign.if:le )t . 
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G~oup lwnber ~e,n Jtc:n rd ifr. Sta.n.ava err~r~ 
"e 1- of 

,., t io.t ean . 1:'f3 .i.)iJ.. ~~ • ·'"''""'""-'~P 

.::,; Jeri .n,tl l 

Control 

_,,/_) 

,( 
;,,;: 

'I .. ~:,,:,; 

11 
. ,,_ 
'>.> 

1'2 .- ) ::,, ,. • G ~ .... 

of .eo.ns v r tc.nd ... d e..!'l'ro- .. of 
c s it' D/t:,""'di:i:f; 

who had co leto v · edi 1 ro .... -dir 1 · 

~- J ... ~"' 
3 .·01 

Pf ' 'i l l .... ·--Y 

had decreased th d.11' .i.. 01."enco 1n the l"O&ns bt f v~1· of tlle 

-cox.it ol St'oup b i .47 point., . r:-~1e 91 eh :nc~e in l O ·t t 

the obt 1neo. d.iff'orene~ • s t3,;i.8)lificcu1 po:aae~sed. by the 

eont~ol i~oup on the ori inal t stir. as ~o~uc 
~- . 

to 72 

9l 

on tbe .eoon" t st . 11 e .. ·Sulta ot: th sec

oitd te t$, sh.lUl in Table 291 sho ·· t o. is lo co~ t i:nt7 of 
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n 

-1if I' • 10 --
·per ontaJ. 33 a • "..3 2 .a:; 

2. 0 'r! 
-·· :,) ::> \..,on· ol J.:h 24 1· ,5 

OVOl"' ot .. 1•ro.r of 
B 1. J- • 

. 57 

t_ o.t t:. u 1- or- 0 0.1-. ns- 72 tI1an 
I zern 

' ..... c ll o.c l 

tl10 con ... 

· ol 51~oup ~ril1 new be trentod. 

On tbo or>i inal ·t;o _t s, To.bl , t"!1c a.ii er nc 

bot ,ee11 fr. S-, sli ,.ht, rily .- .?3; _n i'"'ct . 1.CCOl" ... 

1ng -to thf-l dat• , his nm;ed 51~ · C.;. nco 1n 100 t t tho 

dh e e.n.co s 01.ll . Th d -1. follm tho p.tto n CO! ·ist-V • 

o:utly ._ Ther ,. -f} no oi~lii~1o ce in t e ~,. er o · • 



,,.,a le O.--C01,1PARIS01 OF LA.' 0 i COR OF 
.~D 20 'l"'UD ..... 1 •.rs ?WT CCl,iPL ·~T-l: '.i ]t":1 !:.DIA H DL~-.. C: 

OfUG1r!AL /..: .uIS'rRPTI1...: OF ~rcr,so - D ~NY 1'E8T 1 ,.•Or A . 

Group 

' xpe.c1m n tal 

Control 

·'umbe 

20 

4 

"ea.n 

71 . 00 

71 , 5 

Standard Liff . 
devi - of 
atlon mean 

l • 4 
. 5 

14 . 69 

Difference of means over atan·ar error of 
differences . D/ S£0iff . 

Chances lo 100 that true oiffer nee of men 
is treater than zero . 

Standard errors 

' an Dlff . rue ns 

. 11 

54 

The last comparison to be r eviewed did not differ 

from tbe f indlr: s on the others as to the dl:fform cc of the 

means , ~able 31 . Th re 's no a iflcance ~nth~ varia-

tion c!.' .:n . The readers e creased t .. a lead of the control 

croup fr·om 54 chance s in 100 of a d:tfferene a -alnst them 

to 52 chances in 100 that th ir advantage on t he final test 

was a true difference . 
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enc s ot; si.., .. 1:l ic" :it . 0 _i l t t ., .L i ... cro_ co 

of .on s \; 0 . 2 but t ho r J 0 C 
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on- on .... TYY to t , 

a h 110 boen in o.vor of tl u e::~.,) o L_on· l ou_ . 

'.i:noao ero lJ o ith f _ ore nee of me ... .., 1ic · 

tho c ae of ove1 .. r test h s 11ot b o si :l 'icu 1t . tis 

p b ble th t. · ere a. e c :),.lp · • t . lJ :.i. e t L.,10 \' ~1<L 

ar e S J c J. sL,t nt 

tic l 1 con lot noy pp 
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6. Reasons .for lovor se )re,s on -inal tost.s o 

sp.Qed o!' reading. Doe.':) speed dee ... o · so t a 

ina1•oaaed _ eadi:n,g 1"01."' (W1J1preh ena1on~ 

. 0$Ult Of 

' . 

7. otudy of proper S)oods fr various t ypes of 

rea 1 in . 

line of' pur.c. v;.,.phs ,. opening pru.~agru:1 s o..nd elos1ng 

s~:1."ios of eh p t m.•:a ,, etc . 

in writi: · , fox ,10.t ;. etc, on . students' b11 ity ·o re d 

i t h apeed , nd e 001pro.1.ons:ion. 

10 . In estigat1 n, to detormin.e exten t to -,h i .ch 

readin~ a kills dis int~gr te nd .. einte rat,e ~u i 1 

ro1 edi l prow·. &. 

).1 . . tudy of' ad i t:!.on .1 o.n<l ditf e~etrl. re din 

Tt 1th v ie\7 t o te cb.1nt'.> t l10 o i..:11ln boi'o o g)n:tdu ti Il. 

r~o hi ,:h schoo l . 

·s peod. 
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COLORADO A & M COLLEGE 

Mr . Carl G. Olrnns 
312 West Laurel 

FORT COLLINS, COLORADO 

May 22 , 1948 

Fort Collins , Colorado 

Dear Mr . Owens : 

Much of the progress in educational research 

1:11 

is made .possible t h r ough t he cooperation of students su ch 
as you. 

You have been chosen as one of a selected group 
to participate in a research project to be conducted on 
this campus. Participation requires only that you maKe 
available about four hours of your time to t he testing 
bureau on a date which can be set to suit your convenience . 

It is impossible to explain fully i n this letter 
just wha t t he purpose and procedures are . Therefore , will 
you be kind enough to attend one or the other of two meet 
ings to be held at 3:00 P. M., May 25 and 26 , in Room 200 
of the Civil Engineering Building . A further explanation 
will be made at t hose times . 

Thank you very much. 

Very truly yours , 

David H. Morgan , Head 
Department of Psychology 

and Education 

P. S. Your compliance with this re quest will have no effect 
whatsoever on your standing in this college . 
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