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ABSTBAOT 

'r:tie problem 

To a1d etfeot1ve1y u, the rga.n1zat1on of 

speo1a11zec1 materlals to be used 1.n the t:ra1l11.ug ot er 

oriter and to prov1<1e a plan fo'I! 1nc11v1c1ual 11.struotion 

Wh10h OOUld 1,0 be U et11n th J>O ,. 1' per1od, 8 group 

or Denver aarn1n1strator an<l supervisors, wor.1t1ng unaer 

the c11reot1on ot W.ndt:u•man, <1eve10 d over a period ot 

teach r-tra1n1ng w.anu l 1oh W Nbl1Sl1ed 1n 

19~3. This manual is entitled A Unlt .Q! Inst ot1on: 

HO ' !2 Orf;m:9,1ze .ll, and. Ho !.2 Tea.eh It. 

Thou@:ll tt11a Denver plan 'for 1m 1v1e1ua.1 1n

struct1on h s been ~011owed ~uoce stullY tors ver l 

Years hY te ohers in ,he . 11Y or1rr1tb Opp,rtun1ty 

ohool-D nv r• s a.<1u1 t vooat1on l an<1 tac1m10 l .. Q 01. 

no attempt had been made to measure so1ent1tleallY 11;s 

m r1 t as oomvarect to those ot tau, tra.<11 t1onnl meti 0d 

ot teaor 1ng. s1noe ntt1oe wor et gages a s1za'ble pro

por,1on or th ooun,ry•s ork1n P0J.Ul t1on d 1 on 

of tbe m 1n oooup t1ons 1n t 1e oity or Ve ver for lll<tl 

tlle aonool ti-a1ua, 1 t as deo1d.ed to test ttu, mer1 ts of 

th Plan tl ugt1 aotua.l exper1 entat on ln t e cleric l 

t1 ld. "lle unit 01 osen tie l:las1s of tll exPeriment 



was one on -.1,e on.antes nc1 tectm1ques 1.nvo1v d. 1n th 

ty ln or bus1ne s lettel"s , s bu 1ne letters oo prise 

nn 1mmrtant pnase o'!' o flee •ol'k . . 111a c1eo1 ion lead 

to tte state en nf the problem to be so1veo.: •What 

1s the ral t1 ve e~ ect1 venes of et: o:ri1ng prospeot1ve 

clerks to type bus1ness letters bY a ex rimental 

method b sed on Denver• A t1n1 t of Instruction ; How - - - ------- -
J!.2 .oi-p.q1z It .!!l!!, l!2.. to Te oh ll. as om red 1th tne 

trad1t1 nal textbook met 10df• 

Ana17s1s ot ~.r,e problem 11awed. that the roi-

l 1n . 1 ve sub ra.1n te questlona 1 d.ed. to be answered.: 

1 . re ro110 ed bY business 1n 

typing bus1n ss letters 

2. ·n ts all oom~1~o L c ·ntent or u oon. 

irol course u4 ot t e ex JtJl'imental o urse? 

3. hat cr1ter1a are ne cled toe tabll h tne 

equ1valeno7 or the two group? 

~- fh m hOdS and de 1oes h ll be u d to 

make eva1uat1onst 

5. 19b t re the rosul t or the ex 1 itiment r 

h pr ot1oes !"0110· <1 by bU l A~. 1 1 typlnl>t 

letters w e obtained frt:im ~lt- '1tect 1n~erv1e s 1 tb 

14 o:r D nv r• .s 1 r e, ell- est :bl1She<1_. com'P3,n1e Whioh 

employ among them lmo3t 4, 200 01er10 l orker ;_re

sea.ro:tl studies; our:rent t xtbook <1evot1n.)' <Us uss1on 



to bus1nass 1 t ar -1t1ng; and. o!>rr s m1enoe 1t11 .four 

ot +.a nat1 n•s-1 dln bu.si ,ss so21001s .. A su.mm r or 

the prooedures recommended toned tho ba.sls ()f the con

tent u9ed 1n b~tn .h o ntrol anrt experimental eourses. 

TWentY m t'lhet1 p 1 r , ono. en frt'.)rn ong 

9en1or co rnero1 l student lo two or the atty•s b1gh 

sohooJ.s, formed t.;ne oontrol and e.xper1mental groups 

used 1n the ex er1men •• Ol'1ter1a us d ln the se1eot1on 

o<P tne students and 1n e tabl1sll1 ff +;netr equ1vo1enoy 

re: o ro 010 1c l age in :onth, 1 tel11 nee quo

tient. meoh nical ab1l1tY, ,. 1 11Sh 1echo.n10s ability, 

anct typing speed. APPl1oat1on or 1.1.0 or1 tlcal rat10 

formula snowed tnnt t:ne stat.1st100.1 '11ft renoes be-

t een titie tw ~ ups ere no.t s1 n1 . 1oant 1t1 ,ha 1: the 

! . co. es or t .. 1A r1ve or1tar1a .range<1 tr s 0.09 to o.49. 

Th s rt1r eren es re SUlll1l10.r1Zed 1n Table l. 

Th ax er1ment ran tor a period ot 12 wok 

wtth eao.tt gr,:,u J betng 1natruoted one :nour a <tay bY the 

9ame instru t.or. B th groups typec1 t11e same letters, 

tne matl8b111 ty o.,. hi h was Jud 

followed by u in . • All le tY ~ on lette -

hea.<1 paJ.1er. one o· mol'e earbm1 copies o.n<1. e. corr otlY 

d<1r 99ed envelop were requ1re<1. W1th ea.en lette:r<t 

In tl'ie oo trol cl . s, ex lan t.t.ons or the 
' 

be to110 e<1 wa g1ven ~Y the 1n.atruotor 

1n lee tu e rorm 1 t ~be student t · J.ng notes. A.n 



Table 1.--COMPARISON OF CRITERIA USED TO ESTABLISH EQUIVALENCY 

CONTROL GROUP EXPERI MENTAL GROUP DIFFERENCE 
CRITERIA OF AM SD SEU AM SD SEM 
EQUIVALENCY (20 cases) (20 cases) t 

Chronological Age in Months 
206 . 70 6. 42 1 . 44 207 . 45 (school records) ••••......•..••• 6.99 1 . 56 -0.35 

' Intelligen9e Quotient 
(Otis Quick Scoring Mental 

107.40 8.04 Ability Test, Gamma Test) •..•.•• l.~O 1os.15 7 . 17 1 . 60 -0.31 

Mechanical Ability 
(MacQuarrie Test for 

64.95 63.15 Mechanical Ability) •••••.••...•• 12 . Sl 2 . s7 11.6. 2 . 60 o.47 

jEnflish Mechanics Ability 
j Cooperative English Test, A, 

37.so 21 . 63 4. ~4 3e . 50 26.60 5 . 95 -0.09 Mechanics of Expression, T) •••.. 

Tyfing Speed . 
Commercial Education Survey 

Junior Typing Test, No. 1 A 
6.7s and B) .......................•. 31 . 05 1 . 52 30.15 s.19 1.s3 0.38 

Symbols: AM--Arithmetic Mean; SD--Standard Deviation; SE1!--Stand::i.rd Error of the Mean; l 
t--Critical Ratio. In this study, the criterion of significance is two. l 

I 



ssun-uao.nt 'Wa. th.en 1aade w 1 t1, oaoti student work.112g 1n• 

dl v iduallY on 1 t. o.r·c as al g!J.84 W 6S th OWl i tllo 

average stt1d.eI t ooUld t>e expoote,1 to <10 1.n the g1ven 

period or ti e. Above-avera e students war .tve d

dltional orK. hen tne tlm allotted bad bean used 

up, t 1a c1a. s as a wnole ent o .d t t 10 next exp1ar1► 

t1on nd ss1gnm t ven thou 

tl1& clSJ..Ss hod not tln1she'1. 

lle 9loer t1<1 nts 1n 

tn t11 experimental t?l s~, 11 truot1on was 

g1 ven bY tlte te otwl' +-!') e on tut.tent n& h ·• s re, dY 

'r 1 t.. "" 01 s uctent Ot'kt'Hl 1nc11V1dU llY t 1119 n 

r, te f speed. i e type j b -1 r 1n act1 1t1es

era d1vlrted lnto nlne rn 1n blocks. As eaoh bloo was 

completed y tne Ut ent • test job v s g1 v n l11oh 

he per~ormed ent1relY on n1. owu. It he sucoesst llY 

p rtor d tl e t s Job, he Pr gre sed to tti next block 

Of ty jOb • !t lH~ ta.1led to f.Q S t1:e t st, 118 stu

Cient rev1ewo<1 the blOo o-r Jobs Jut completed. unt1l be 

aorreo~ed 1s d1ff1nui,ies ud cou.ld suoce 9f'Ull~ r

:rorm anotllor test. Jol) uased ou t.r em. 

Int rv1 s 1 h employers nd a rov1ew of re

s arc11 tudies and cu rent te.xtbooxs s11owe<1 tbat tne 

m 1lab1lit.y or 1 tt r 1 Judged bY foUJt ata.ncla.rds: 

d.h i- no t lett i- style, l t•er r)1 .. oemeut. cot-rect 

u. e o't F.ng11s11. m c11an1os, a.nn typogro.P?11n l ett101eno1. 



sc· re~ t"o~ standarc11zea. t.est .. v1:t1.tc-.J1. 1n tut-n, 1n-

oluded. tncs r u s andar. -f 11 b111ty re ulte1 1 

., ;tle Ol'.l!'!11ee Of t11e t'l"lllO~ illg' two test& by Wll10h the re

nul t or the xper1ment we e 1, a surecl; (a) Te. t 2 ln 

tne oomrr,En•o 1a1 -~< uoa t ! n survey sen1 or 'l';YJ>1ng T st• 

BU31nes La·tter. nnd (b) an ac1a:ptat1on of tl1a Ma~iona.l 

Oler1cal Bteno e.lb1<l Ab1l1 ty i'etSt nf 19~1. 

•rne two letter-wrtt1ng t,esta ere r.trst oo
m1n1. ter tl +,o t;ne c ,n :rol a,. d ex r1ment l er,,u_p:;, t 

t:t1e be l.nnln > of tne exi:nrJ.ment a4: d so re<1 .acoordtn" .o 

·test 1n.struot1on9. 11•0 Jurt.ge t.he mai lab111 tw ot t:ne 

lett s 1mnu eel 111 the t sts aooor4 i1g to b 1 e s 

stan<1-: rd ·, er.rors made bY 'bOtll :,.- oups we .. e 01ass1r1ed 

acaorcu.11 ·• to letter style, let1h r . placem ,nt, ' g11 11 

memiau1o • mt t. PGwtt1 11 g. APPlto tton ot .,J e QZ-1 t1oa1 

ra.t:10 ormuln to tne tie t results r:u1d to t11e tour er

ror counts· s 10Wed 1u1 t no 91g}liflosnt tat1st10 l ct 't

ter no ex1 ted betw e tne gr.u. s nt +he tart or the 

expt,riro~nt. a. tlio .! scores r,m ed rrto;.. 0.13 to 0 . 61. 

ee T hle 2. 

Ttie eoond d.mln1!:ltr t.ton 01' ,lle .., " tests 

~ • the e d r t:ne exPol"1ment d1d show s1gn1r1c nt 

stat1 st1ea1 !11:t'feren e 1 f v l' ot tl1 XPt1r1ment l 

group .. , 1t11 ,! soores r -2.45 for ~be oommerolal u

cat1on ·urvey senior TYP1ng est and. -2.14-2 for ttie 

adaptat on ot tho Nut1ona1 11 ri l atenogpaPl)1o Ab1l-



Table 2.--COMPARISON OF RESULTS FROM ADMINISTRATIONS OF TWO LETTER-WRITING TESTS 

CONTROL GROUP EXPERIMENTAL GROUP DIFFERENCE 
TESTS USED AND (20 cases) (20 cases) 

-ERROR BREAKDOWN AM SD SEM AM SD SEM t 

Commercial Education Survey 
Senior Typing Test No. 2, 
Business Letter: 

1st administration •••••. 0 . 95 2.75 0.62 1.55 3.38 0.76 -0.61 
2nd administration •.•••. 13.1-3 6 . 47 1.45 17.65 s . 06 1.13 -2.45 

Adaptation of National Cleri-
cal Stenographic Ability Tes' 
of 1941: 

6.06 32.25 ~3.44 7.4S 1st administration •.•.•. 31.00 27.10 -0.13 
2nd administration ••..•. 10,.60 "35.42 7.92 136.lS 8.4 10.84 -2.42 

Errors in Typing: 
27.45 2 . 58 25.65 1st administration .•..•. 11.55 11.19 2.50 0.50 

2nd administration •.•••. 15.30 5.67 1.27 12.30 4.11 0.92 1.89 
Errors in English Mechanics : 

47.25 16.11 3.60 46.50 14.76 0.16 1st administration •.•.•. 3.30 
2nd administration ••..•. "37.05 12.51 2.80 26.55 11.37 2.54 2.77 

Errors in Letter Placement: 
1st administration .•..•. 6.60 2.29 0.51 6. 40 2.24 o.~o 0.42 
2nd administration ...... 4.85 2.72 0.61 2. -5 2.01 o. 5 3.16 

Errors in Letter Styles: 
36.45 2.74 35.40 2.68 0.27 1st administration ••...• 12.27 11.97 

2nd administration ••..•• 6.80 3.39 0.76 3.00 1.79 o.4o 4 . 42 

Symbols: AM--Ari thmetic Mean ; SD--Standard Deviation; SEl!--Standard Error of the Mean ; 
In this study, the criterion of significance is two. t--Cri tical Ratio 

' ' 



f<Y.J1' tnndnr1.~ oft , ,. .11::hlllt;y 9 l ed 

th t no 91Bn1t1e nt s t19t1c, l 41ff renc ex1sted iu 

' n 

f1,rui.'led only 1. 9 1n tflvor of ,he exp.r1montal uv • 

. In i:l'H? l')tt-~~r t2rree erztor oount • , t1mvever, s1tm1f1oant 

~ tat1nt1a l 411'f ,r nces 1n :ravor or tl xperi ntal 

t core ras11t -
meahen1cs, 2.11; l t•er Pluo 

styles, 4.42. e e T nle 2. 

as Oll • . ~l"l1 h 

3.16; ·. Cl let er 

A tu.rtner exam n t 1 on of ,.u 

in t:tie seo,:md aa. 1nist:rat1ou ot tlle t.1~0 letter .... wr.1 ting 

t sts 911owed t 1 t 011 the aver e, 32 .1! cent r>f" the 

control stu· ent and. 97 peir een .. ot tll ex , 1l'lental 

student 

st .ndarct.s r o .. nd. d b 11 advi~ory oom 1 .. te n-r em-

b wrm1. s1bl 1n typ1n, ,t1 nt r- ~1 r qutr-ect bY tne 

tes .. . or of' th expert -ent l .uctent WhO met 

rors, 24 p .r oe t le~ «""!;~11 l1 . Ch' n10._ e~rnr , 2s Pf'r 

c nt le s Pl~ ern nt error , "net 50 Per 'le·~ l s style 

errors than d1d. th(ll r· ,f tr,;:, co:1t,ro1 tud nt~ o 

m~t the st nd rd • 



0O4O1~s129 

Tl e \u 1t ot 1nstruot1on ,,etnOd, 1t PP11eel 

to t111e let ,ex:-- l'ittng e:Xt)Qr1 ut, proved i1gn.1t1oant11 

:iup.,r1or to tt1e tl'ad.1 t1 a l e.xtboOk meti10<1 ot 11struo

t1on . With tne exoe >tl.on ot t .e non-s1gn1:r1 ant d1t

fareno in tYJ>1n.it erl'ors. tne renw.1n1ng ! seores, 

wnich r 1g d 'fr .m -2.~2 t 4 . 11-2. proved. th t 1n the 

teacm1n,:- "' lttttor • r1 ting, a, Plan o 1nstruot1on Which 

110 s e oh stu~eut to grasi h1s le ruin tnor ughlY 

• hf 1e, anc. l110fl l O llOW 111.m to pr gre 9 at ll1 

own ri1te *>:r peed 1 a dest:rable net1 oa for use 1n a. 

VO:) tton· l . OhOOl. 

LI"' 1 ny I , I '-

COLO~ ~~O /.. 8. ! 1. COLLEGr-
Fv, ' .-vLL ~l, C''' ( It. ~. '-''- 1,AOO 
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Chapter I 

INTBODUOTION 

Value of individual instruction 

Individual instruction has been long recog

nized by forward-looking educators as a very real basis 

for meeting the needs of individual growth and learn

ing. Much serious thought and many sincere attempts 

have been made throughout the years to attain this goal 

1n spite or the increased costs and of the staggering 

dirf1cult1es 1t 1nvo1ves 1n school ad.ministration, 

classroom management, and teaching methods (4S:351). 

Hundreds of teachers are genuinely concerned 

as to the best method or methods of helping each stu

dent, tor they recognize that the uniqueness of every 

individual ls expressed 1n many ways. Leonard (39) 

summarized the problem ot 1nd1V1dual differences as 

ro11ows: 

.t'hys1callY, [each or us] 1s a different per
son. Inte11actuallY, we vary in our expression 
and ability to create. 8001a11y, we vary in our 
concept or What promotes the general welfare. 
Eoonom1ca11y and pol1t1oallY, we differ on the 
opinions we hold regarding the values for Which 
we should strive. we are able to grasp 1deas or 
sK1lls With vary1ng degrees of speed and under
standing, and emotionally eaoh reacts difterentl.Y 
to the same s1,uat1on (39:7). 

, 



There 1s no such thing as homogeneity. 
People are not homogeneous in physical or mental 
tralts nor 1n ach1evement in school subjects 
(39:10). 

To 1n<11V1dual1ze learning, then, means today 
to welcome the differences ot people, realizing 
that democracy can survive only if they continue 
to ex1 st ( 39: 21+). 

As early as 1S63, Harris, superintendent or 

Schools, st. Louis, Missouri, questioned the validity 

or requiring all pupils to do the same amount of work 

and to advance at the same rate. He recommended that 

the curr1cu1wn. be organized into units and that stu

dents be Placed 1n flexible groupings so that promo

tions could occur every :five weeks. Accor<11ng to his 

Plan, pupils Who were unable to proceed. as rapidly as 

their classmates repeated only a relatively small part 

or a year's work (56:3). 

A second et:fort or note to provide tor in

dividual differences was the Batavia coaching Plan. 

This Plan provided special help :for individual pupils 

as it was needed (56:3). 

Search was the first educational lead.er, 

however, to develop and practice a program ot individ

ual instruction Within the graded school system.(14:165) 

In 16SS, he established an 1nd1V1dual-1nstruct1on pro

gram in the PUblic SChOOlS of Pueblo, Oolorado. This 

marked the beginning of the modern ind1v1<1ua1-

1nstruct1on movement. 

' 



The next outstanding person in the movement 

for 1ndiVidua1 instruction was Burk, President ot the 

Ban Franclsoo Normal School. Du.ring the years 1913-

1917, he and members of h1s faculty developed speo1f1c 

techniques and devices for teaching various school sub

jects individually to pupils 1n a class group. Their 

methods, adapted to public school conditions, were 

later adopted by a number of school systems (56:4). 

In 1919, Washburne, a member of Burk's 

faculty, became superintendent of schools at Winnetka, 

Illinois, and doubtless gave Burk's methods more 

thorougn trial than did any other public school system 
' 

in the country. Not only did he and his faculty in

stitute the Burk Plan, but they improved upon it. In 

addition, they publicized their work through writings 

1n many educational journals, through lectures, and in 

summer-school courses. The Winnetka system, in turn, 

became famous and was copied bY many schools (14:166). 

At about the same time the Winnetka system 

was being developed, another plan for individual 1n

struct1on, devised bY Parkhurst an4 called the Dalton 

Plan, spread rapidly to many school systems. This Plan 

was based on •contracts.• Ea.ch contract outlined the 

requirements of a month's work, Which, in turn, was 

divided into daily portions of •problems• ot spec1a1 

readings, written work., and other exercises. Instead 
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or applying to a Whole school, this plan could be used, 

if deemed advisable, by only a few teachers in the 

SChOOl (45:213). 

TWo other plans for individual instruction 

were those devised bY Morrison, of the University of 

Chicago, and lUller, of the University of Wisconsin. 

Morr1son•s Plan, Which was applicable to both adults 

and children, was to divide work into units Which he 

defined as •comprehensive and s1gnir1cant· aspects of 

the environment or or an organized science, capable or 

being understood rather than capable of merely being 

remembered.• (45:859) 

lliller substituted over-all •units of learn

ing• ror the daily lesson or •problem• of the Dalton 

Plan. His contract Plan called for the students work

ing together at the outset or each unit to challenge 

their interest and to arouse their enthusiasm. In the 

second pnase, each P.l.Pil then contracted to do certain 

problems Within the unit and worked individually on 

them under the guidance of the teacher. In the final 

Phase, the students brought together their efforts 

Which were discussed and welded into a unified Whole 

< 3s:33-37 ). 

An adaptation or Miller•s idea was to allow 

students in an elective course to choose the grade for 

Which they Wished to work. This cno1ce was made at 
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the beginning of the contract With each student then 

working individually to fulfill the requirements set up 

tor the particular level of achievement he Wished to 

attain (38:137-138). 

Other Plans, such as the MoDade, the Detroit, 

and scores ot others were evidence of the ever increas

ing interest in ways and means of giving individual in

struction. However, with the exception of the Dalton 

and Winnetka Plans, Which are still 1n operation, the 

various plans for individual instruction seem to have 

flourished for a time and then to have passed out ot 

exi~tence. 

Though individual instruction continued to be 

recognized as the desired goal in general education, 

its ru.11 attainment fell snort of the mark. several 

factors accounted for this. First, the amount of funds 

applicable to general education and the number of 

teachers available were not sufficient to keep pace With 

the rapid increase in student enrollment throughout the 

nation, and group methods had to be resorted to. second, 

some educators, carried away with enthusiasm, introduced 

individual instruction into their schools without a 

thorough knowledge of its methods and consequently 

failed to achieve the results expected (1~:167). Thls 

leads to a third cause: the fact that the mastery of 

individual instruction methods is difficult, and too 
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few agencies have been set up to train teachers ade

quately in these methOds (~3:253-25~). A fourth reason 

was that once the strong leadership that introduced in

dividual instruction into a given community was 1ost, 

the sohoo1s there tended to revert back to the easier 

and cheaper methods ot instruction (l~:167). And 

finally, there was a swing away from over-concern With 

subject matter and a swing toward integration of ch11-

dren•s learning, toward centering 1earn1ng around PUbliC 

initiative and group activity. oomprom1se Plans were 

Offered as substitutes-plans ot ability grouping; 

methods of •differentiated assignments,• or •enr1oh

ment,• and or •minimum essentials•; and Plans of group 

projects in Which, it was hoped, each child would par

ticipate according to his own level of readiness 

(55:252). 

In the field of vocat1ona1 education, however, 

individual instruction has been generally regarded as 

a necessity. students attending such schools are 

usually admitted not at regularly fixed intervals, but 

Whenever their need arises or their interest demands. 

It is obvious, therefore, that stua.ents, beginning 

their worR at d1tferent times and perhaps Pll"SU1ng it a 

irregular intervals, cannot profit trom classes set up 

on group methods; they miss too much of the content. 

Also since students in vocational schools possess such 
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varylng degrees of skill, experience, and occupational 

aptitude, each must accordingly be allowed to do What 

he needs to do and can do next (~3:251-252). 

Through annual appropriations of large sums 

of money by the federal government for vocational edu

cation, the financing of such programs througnout the 

country :nas been helped mater1a11y. Probably the 

Smith-Hughes Act of 1917 and the George-Deen Act ot 

1937 are the best mown among these yearly grants 

(45:881-883). Expenditures of moneys made available bY 

these two Acts are limited to the reimbursement of 

teachers• salaries on an even-matching basis, Thus, a 

school district receiving such reimbursement pays half 

the salary expense; the government, th~ oth~r halt. By 

cutting down the cost to the school district in this 

manner, a lower teacher-papil ratio can be maintained 

1n a vocational school than in a school not receiving 

reimbursement. Since it is customary, therefore, to 

have from 10 to 20 or 25 students in a vocational class, 

With 15 the usual number, the vocational teacher can 

carry on 1nd1V1dual instructlon in an effect1ve manner. 

The passage of the Smith-Hughes Aot grew out 

ot world War I and the needs at that time for trained 

workers to till war jobs. With the provision tor 

smaller classes thus established and entrenched, 1n

diV1dual 1nstruct1on 1n vocational schools carried 
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through to the advent or world War II When it was given 

even greater impetus. The need for trained workers is 

Well expressed 1n the Training Within Industry manual 

{ 53:IJ.): 

This 1s a WAR OF PRODUCTION. The armed 
forces must have fighting equipment--1n over
Whelming quantities to achieve victory in the 
air, on the land and on the sea. 

There are three major groups to be trained. 
Millions or PRESENT EMPLOYEES must learn new 
or higher skills EVERY DAY, as a result ot en
gineering changes, new machines, new types or 
Jobs, new and higher inspection standards, pro
motions, transfers, all kinds of new prOduct ion 
requirements. 

SEVERAL llILLION present employees were 
taken on during the past year. Are they ill 
working J:!E to standards? 

Hundreds of t:tiousands of NEW EMPLOYEES 
must be trained. 

An Unknown number or DISPLACED l!MP.LOYEES 
in non-essential industries must be trans
ferred to active war production; must be 
trained to do, in many cases, totally dif
ferent kinds ot work. 

About 80 per cent of shop problems can 
be solved or hel~d if the supervisor has a 
better trained work force. M:ore and more or 
the 'experienced emp1oyee 1 s' job is training. 

Thus, the demand tor more and more manpower 

was not Just a feverish clamor ror more men and women, 

but a search tor people who could do a Job that had to 

be done or Who could be trained to do that Job (12:109~ 

White {57:100) said: 

Job instructor training is an old and 
well-seasoned product With a comparat1ve1y new 
label, PUt up in an at tract1 ve pack.age, and 



tied With a bright new ribbon. In the crucible 
o~ exPerience, it is as old as resultfUl teach
ing and as new as cold analysis. 

Job instructor training is not to be con
tused w1 th mass prOduction methods or group 
instruction. It is individual training. Its 
aim, objective, aru1 goal is to train_! person 
to do.! job, quickly, correctly, and con
scientiously. 

The SChOOlS throughout the country, as Well 

as the government and. foremen on the Job ln war plants, 

recognized the increasing need for individual instruc

tion aud prepared to meet the challenge. In the Rocky 

Mountain area, the Emily Griffith Opportunity School, 

the adult vocational branch or the Denver Public Schoo 

was among the first to -begin the training of men and 

women on an individual basis to further the war effort. 

Its teacher-training manual, the~ or Instruction: 

How to orga:111ze ll ,!!!g !!Q! to Teach It ( lS ), was de

veloped to aid its faculty in meeting the wartime 

necessity for efficient, up-to-the-minute vocational 

instruction Which would permit each student to take his 

Place in business or industry as rapidly as his abili

ties permitted. Through. its well-planned operation and 

information sheets, Which help the student learn what 

he must actually <10 and .know on the job, the Unit or 

Instruction has proved to be a successful basis or 

training during the wartime emergency. It is expected 

to form the basis for much of the individual instruc

tion g1ven by the Em11Y Griffith Opportunity School to 
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students in the Denver IMtropolitan area in the postwar 

era to come. 

Denver and its EmilY Griffith 
Opportunfty7fohool 

Denver is the commercial, manufacturing, r1-

nano1a1, cuitural, and professional capital ot the Rocky 

Mountain West, an area containing one-third or the land 

in the United States. It is the largest city between 

the Missouri River and the Pacific Coast with an esti

mated 194-4 P0P\llation of 375,000 (16;2,4). 

As the chief distributing center or the RockY 

Mountain area, Denver serves Arizona, Oolorado, New 

Mexico, Utah, Wyoming, Montana, and Idaho. seven rail

road systems and four air lines serve the city. SUP

Plement1ng these taoil1t1es are many motor bus and 

truck lines, affording Denver With prompt and economical 

interstate and intrastate service (16:~). 

Manut'acturing is Widely divers1tied With no 

single company or industry predominating. Many of the 

nat!on•s leading companies have branch manufacturing 

units in the city. Nearly one-third ot Denver's aP

proxima.tely 600 manufacturing plants are currently en

gaged in war production work. Iron and steel companies 

have built fighting ships tor the navy, landing barges 

for the army, heavy duty trailers. Heavy duty high

speed .machine tools, preo1s1on instruments, leather 



goods, uniforms, and work clothing are also produced bY 

f1rms Whose production has been devoted to the war ef

fort (16:5). 

Denver is an 1mportant meat-packing center. 

In 19~3, its Stock Yards ranked f1fth largest in the 

nation 1n terms of carload values (16:6). The sixth 

largest rubber company 1n the United States is located 

in the c1ty. Denver 1s also an 1mportant center tor the 

production of mining machinery and heavy industrial 

equipment, Which are shipped all over the world (16:5). 

Denver 1s the financial capital of the area, 

having seven national banks and three state banks with 

combined resources of over $lf.40,ooo,ooo (16:9). 

The city is the headquarters for over 165 

bureaus and commission of the government With an esti

mated annual payroll or $20,000,000 (16:22). 

Tll.e ilnilY Griffith Opportunity 8ChOOl, Which 

1s part of Denver•s free public schOOl system, was 

founded 2! years ago with one PUI'PQSe in mind: to 

serve each adult student to the best of 1ts ability. 

Approximately 150 courses are offered each year in the 

fields of agriculture, apprent1cesh1P, arts and crafts, 

business education, distributive education, general 

self-improvem:,nt, h_igh school, homemaking, trade and. 

industries, and war production training. New courses 

are offered Whenever a sufficient number of requests 



is received; other courses are discontinued as need or 

interest wanes. :Enrollment during the .past three years 

has averaged over 30,000--better than one in every 10 

adults living in Denver (2g:172). 

All Denver adults, 16 years o~ age or over, 

are eligible to enroll at any time Without payment of 

tuition. Their PUrPOses in oom1ng to the school are 

varied. :Many come to prepare tor a job or improve 

themselves 1n a vocation already chosen; others come to 

make themselves better homemakers, to develop talents 

and aptitudes in the field of self-improvement, to pre

pare for natura11zat1on and c1t1zensh1P examinations, 

or to explore the possibilities in any of these fields. 

During the past tour years, over 22,000 Persons have 

taken training in skills vital to the war effort. Now, 

returning veterans are entering the school 1n increas

ing numbers to complete their high school work under 

the accelerated program or to take vocational and 

technical training. The school and the many Phases of 

its adult program are described in detail in the book-

let, 11~ ~ J2Q It. 1 ( See Appendix) 

The worth or the school to the community is 

aptly described by the Denver Chamber of commerce 

(16:15): 

one of the developments in Pllbl1c education 
1n Denver has brought international fa.me to the 
city. This development 1s of particular inter
est to anyone Who considers engaging in manu-



factur1ng in Denver. The Em11Y Griffith Oppor
tunity School offers vocational adult training 
in both day and evening classes. The Oppor
tunity School trains young people and adults tor 
jobs 1n Denver. Its courses are adapted to 
Denver•s needs as they develop from time to 
time. 

The etfect1veness of the Em11Y Gr1ft1th 
Opportunity School has been vividly demon
strated during the war, When industry was seek
ing skilled workers •••• 

Opportunity School 1s an 1nt'1nitely valu
able asset to Denver as an industrial city. 
It provides thousands of workers every year 
With the opportunity to improve themselves
to get ahead. 

one of the outstanding vocational d1v1s1ons 

of the Emily Griffith Opportunity School is the Busi

ness F,d.ucation Department, Which has been a part of the 

school since the early days of its founding. During 

the fiscal year ended April 30, 1945, a total ot 

7,457 students was enrolled tor one or more business 

education classes (17:14). This figure included. one

tourth of the students in the daY school and over one

third of those 1n the evening school. 

Business e<1ucat1on classes are held the year 

round. In a~ditlon to the in-school program, classes 

are held in two of the city•s large compa.n1es: one an 

industrial Plant; the other a distributing firm. Ap

proximately 200 employees in each ot these firms take 

business training in classes held. 1mmec11ate1y atter 

work or 1n the evening, Whichever 1s preferred. 



Instruction again is on an individual basis, 

geared to eac11 student• s abilities, Wishes, and avail

able time. Beginning students Who are able to t'ollow a 

t'Ull-t1me schedule are usually guided into one of six 

basic courses: stenographic-secretarial, bookleeep1ng, 

calculating machine operation, general office work, 

ec1.1Phone-c11ctaphone operation, or duplicating machine 

operation. A student may waive any subject in these 

courses in Which he can satist'actorilY pass pert'orm

ance tests in accordance w1 t11 the stanc1.arc1.s ot time and 

accuracy demanded. 

The majority of students in the evening 

school are already employed. and. consequently 1enow What 

work tr1ey need to help them advance on the job. Their 

primary Plll'P0Se is to take specific subjects, e1t:t1er 

beginning or ac1.vancec1., rat11er than a course ot' study. 

Thus, the department plays an important pa.rt 

in the training ot Office personnel for war plants anc:1 

government agencies, as well as tor private business. 

( 28:170-171) 

The problem 

Oler1cal workers comprise over 10 per cent 

of t11e nation• s working p0pu1at1on. The 1940 Census 

(52:75-77) shows that or the 45,166,083 persons gain

fully employed 1n the continental United states, 

4,612,356 were engaged in clerical occupations. This 



block of workers was exceeded bY only three other 

blocks: operatives and kindred workers (8,252,277); 

farmers and farm managers (5,ll+J,614); and. craftsmen, 

foremen, and kind.red workers (5,055,722). The clerical 

workers, 1n turn, exceeded eignt other major c1assi

f1cat1ous. 

The 1940 c nsus (52:76) also Sh OWS that 

employed. stenographers, typists, and secretaries to

talled l,056,~s6. This is the largest single sub

d1V1 10n under the field or office workers. 

In Denver, approximately 45 per cent ot the 

adult PoPUlat1on is normally engaged in gainful occu

pations ( 16:4 ). or these workers, a sizable propor

tion are office workers, both in pr1 vate industry and 

in government offices. Denver ls known as the •11ttle 

capital ot the United States• because it has more 

government ottices than any other city with the exce:p

tion of Washington (16:22). Duties of the personnel 

in these government ·otf1ces are largely clerical. 

Miller (37:50-51) stated in his 1941 stud.Y that gen

eral office workers comprise the second largest s1ng1e 

occu ational group in Denver, accounting for 13.89 per 

cent of the ga1ntullY employed (the sales group rarlks 

first w1 th 14-. 69 per cent or those employed). 'l'lle 

secretarial g!'oup (stenogra!hers, secretaries, and 

typists) ranks th1rd With 12.69 per cent or the total. 
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Stenographic work is a major field for women, though 

general office work attracts both men and women. Thus, 

the training of workers for office jobs is an impor

tant :runct1on Of the DnilY Griffith Opportunity School. 

According to research studies, writings in 

magazines, and textbooks, the typing of letters is one 

ot the most important duties required of those Who 

work 1n business ott1ces. Aurner (1:130) said that of 

a11 tbe torms of individual communication in this coun

try ror all citizens, the business letter most nearly 

approaches the universal. Conant (9:293) said that 

letters are necessary to make a business and to make it 

succeed. commenting on the tremendous volume of busi

ness letters, oonant (9:29~) stated that in New York 

City, 1~,620,000 Pieces of ordinary and registered 

mail are received and dispatched each day. This ls the 

equivalent of two and a baJ.t' letters for every man, 

woman, and child in that city. Firms in one large New 

York office building, he continued, mail out daily 

about 363 Pieces of mall per concern and receive about 

1~5. As some of the tenants occupy only a single of

fice While others occupy Whole floors, 1t is estimated 

that some of the nrms have to write as many as 1,000 

letters a day. 

The techniques involved in letter-writing 

mec11an1cs have always been included in the typing 
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courses at the Emily Gritfith Opportunity School. 

Though each student progresses at his own rate ot speed 

in accordance With school po11cy,the course content 1s 

dePendent upon the regulation textbook in use and the 

methods and materials outlined therein. 

lnasmuch as no attempt has been made to date 

to measure the merits of the~ ot Instruction plan 

as compared to textbook procedures, 1t was proposed 

that a unit be written on the important subject of 

letter-writing mechanics and a scientific experiment 
be conducted to answer the question, •lbat is the rela-

tive etfectiveness ot teaching prospective clerks to 

type business letters bY an experimental method based 

on Denver•s A Unit ot Instruction: How to organize It 

and HOW to Teach It as compared with the traditional -------
textbook method?• 

Problem analysis 
1n analyzing the steps necessary to conduct 

the experiment, it was round that five subordinate 

questions had to be answered in order to complete the 

experiment. These tive questions are: 

1. lrhat practices are followed bY business in 

typing letters? 

2. What shall comprise the content or the con

trol course and of the experimental course? 

_____________ , _____ , _______ __ 



;--------------- ·----·--------·--
3. What criteria are needed to establish the 

equ1va1en0y of the two groupst 

4. ~hat methods and devices shall be used to 

make eva1uat1onaf 

5. What are the results or the experiment! 

Since letter writing 1s such an important 

factor 1n the tr 1n1ng or prospec 1ve ort1ce typists, 

a oaretul review of literature has been made. 



Chapter II 

REVIEW OF LITERATURE 

A review of literature available in the field 

of business letter mechanics and in the methods and pro

cedure of conducting a.n experiment on a comparative 

basis has brougnt to light some excellent studies and 

comments made by competent people. 

The research findings that relate toque tion 

one, "What practices are followed by business in tyP-

1ng letters?•, are as follow: 

In a study made in 193~ entitled A 01er1ca1 

Investigation to correlate oommerc1al Vocational scnool 

Training with Employer Demands, Buchen (4) undertook to 

determine the efficiency of the vocational in-school 

training in West Allis, Wisconsin, according to the de

mands and requirements of employers. By eans or a 

questionnaire and personal interview, 75 firms repre

senting 12 different types of business and employing 

from one to over 2000 cler1ca1 workers were contacted. 

A questionnaire was also sent to 70 former students Who 

were employed at one time by one or more of these em

ployers. 

Findings ShOWed that all but three of the 

firms replying used typewriters in conducting their 
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business, and, 1n turn, typewriters were the most used 

of any office machine. Typing headed the 11st of 

necessary basic skills and of the nine supplementary 

business Skills chosen as desirable, Business o orres

pondence ranke<l second (preceded only by Bookleeep1ng). 

Reporting on the type of material done on tllB 

typewriter, 95 per cent of the stenographic employees 

said they transcribed letters, the next nearest mate

rial being reports with 57 per cent. Of the typists 

replying 61 per cent sa1c1 they typed addresses on en

velopes; 55 per cent typed dictated letters; 55 per 

cent typed letters Which they com:posed with instruc

tions as to content; 45 per cent typed form letters; 

26 per cent typad letters Which they composed without 

instruction as to content~ Within this percentage 

range, only the following other types of material were 

included: invoiced, ~8 per cent; statements, ~2 per 

cent; and bills, 29 per cent. 

In a report of qualities demanded bY em

ployers, neatness and acouracy in all things ranked 

first and second among 18 items. 

As a resUlt of tbe findings coL1cern1ng type-

wr1t1ng and other business subjects, a new vocational 

tr~ining plan was pUt into operation 1n West Allis. 

The above findings are of importance as theY 

show that 1n one survey, at least, the most used office 



machine is the typewriter and that letter writing in its 

various forms is by :far the most common type of materia.l 

required. The importance of neatness and accuracy are 

also worthy of note. 

A Study of Mechanics of Business Letter Writ----- - -"----'"----- - ---- --- -
~ was made in 1937 by Bumpus ( 5). The :purpose of 

this work was to ascertain Whether textbook methods of 

teac:t1ing the typing of business letters conformed With 

the actual practices of business. A total of 300 let

ters were studied and analyzed,. Of the total, 215 let

ters were c110sen at random from the fi 1es of a leading 

Denver manufacturer , a leading retail store, and a 

nationally known 011 company. The balance, 85 letters, 

represented the replies received from business firms 

t:ti.rougJ:1out the country w110 had been queried as to 

Whet11er they used secretarial manuals or letter-form 

guides. Of these firms, 51 or 60 per cent used no 

secretarial manual, While 3~ or ~o per cent had either 

complete secretarial manuals or some form of letter

style instructions. 

The essential parts of a business letter 

were 11ste<1 as follr:>ws: the date line, inside act.dress, 

salutation, body, complimentary close, signature, and 

1dent1ficat1on marks. Optional rerts of a business 

letter were composed of the to11ow1ng: attention line, 

subject line, enclosure notation, and postscript . 



.---------------------------. 
Final tabUlation of the f1nd1ngs showed that 

business Preferred the following styles of letter$ 1n 

the order named: modified. or variated. block letter, 

66 Per cent; block style, 29.7 per cent; and indented 

style, 4-.3 per cent. No flrm replying used. the strict 

block style, nor did any firm use the hanglng paragraph 

type of letter. 

Punctuation preferred. in the openlng and clos

ing J;a.rts of a business letter ranked as follows: 

mixed, 79.2 per cent; close, 20.1 per ce1t; and open, 

0.7 per cent. 

Of tl'1e opening parts of letters, 74- per cent 

of the letters showed t:tie date line as part of the 

heading w1 th the largest proportion preferring it typed. 

flush w1 th the right margin. The inside address was 

always single-spaced. All but five of the letters in

cluded salutations. Of the balance, 67.5 J:6r cent 

preferred the salutation typed two spaces below tl1e in

side address. "Gentlemen:", "Dear :Mr _: ", and 

"Dear Sir:" were the three most popular forms of salu

tation. sa.1utat1 ons, it was noted, were :foun<1 to be 

much more personalized than were given in textbooks. 

The body o:f the letter was begun two spaces 

below the la.st line of the opening parts. Paragraphs 

we-re single-spaced in 86 per cent of the cases. 
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The complimentary close was omitted in three 

letters. Of the balance, 73.~ per cent began the close 

two spaces below tl:1e last line o:r t11e body of tl:J.e let

ter. The majority of letters began the close at the 

vertical center, followed closely by closings begun a 

11 ttle to the right of center. "Very trUly yours, 11 

and "Yours very truly, u were used glt. 5 per cent of the 

time. Most of the closings contained the word "yours." 

The signatur e lines were var1e~. The largest group 

used nnly the author1 s title; the next largest group 

used only the cnmpany•s name. Since the greatest num

ber of firms preferred block style of some sort, the 

si gn:3,ture line was for the most part typed t'lush with 

t:t1e complimentary close. The greatest number, 4-3. 5 per 

ce!J.t, Placed the line two spaces below tt1e close; 

35.8 per cent Placed it four spaces below. Identifica

tion marks were used in 79.3 per cent of the letters. 

The initials were placed on the same line as the last 

line of the signature in 29,3 per cent of the cases; 

two lines below the last signature line 1n 27. 2 ~r 

cent of the cases. 

most used. 

arks, such as ncT:Tsr were the 

Of t he 300 letters, only one used a subject 

line, Which was centered between the address and the 

salutation. An atliention 11ne was used in ~3 of the 

300 letters. It was placed between the salutation and 
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the body 1n 36 of these letters; on the same line With 

the salutation 1n the remaining seven. An enclosure 

mark ("Eno.a or "Encl." preferred) appeared in 25 ot 

the letters and was Placed one space below the 1dent1-

f1cat1on marks. one postscript was added in longhand. 

Another was typed four spaces below the 1dent1f1cat1on 

marks. 

It was recommended bY the author that em

Phas1s be Placed on the arrangement of letters on let

terhead paper rather than on plain paper because busi-

ness a.1ways uses letterheads. 

This study is of value since it indicates 

the styles, punctuation, and procedures preferred bY 

business. The suggestion regarding the use of letter

heads is timely. 

•New Trends in Letter Styling• by Fox (22} 

appeared 1n a 19~0 magazine article. Bright colors, 

the author said, were be1ng introduced into letters: 

light blue, green, dark blue, red, and brown. In most 

cases, the color of the ribbon matched the color of the 

ink used in printing the letterheads. 

Styles of letters throughout the country 

varied greatly. A 10-space indentation of paragraphs 

seemed preferred. The majority of letters were typed 

on IS 1/2 x 11 inch P:l,per, but the narrower and s110rter 

monarch stationery was favored bY many. Envelope sizes 
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preferred were 3 5/8 x 6 1/2 inch and~ 1/s x 9 1/2 
inch. Full block, modified blOCk, and indented style 

ranked about equal in popula.ri ty. Most firms preferred. 

blocked addresses with open punctuation. 

Two out of every five letters centered the 

date line, With the majority placing it flush with the 

right margin. Informality appeared to be the rule with 

regard to salutations. •near Mr._:• was preferred, 

though •Gentlemen:' was almost equally acceptable. 

some firms preferred the attention ad subject 

1111es above the salutation; some, below the salutation; 

others, on the same line, w1 th preference about equally 

divided. among the three. "Very truly yours,• was the 

most frequently used complimentary close. 

In the ident1f1cat1on marks, the colon was 

most commonly used ~etween the initials, With a bar next 

1n :popularity. The spelling out of the dictator's name 

appeared to be growing in favor. 

The most Widely used signature designation 

used the firm name ro11owed bY the typed signature of 

the dictator. Two large companies omitted t11e compli

mentary close. Enclosure notations were written vari

ously: •Enclosures,• •Enc. 2,• or "Encl. {2)." Many 

f1rms, however, had stopped ind1cating enclosures. 

The most :POIUla.r arrar.1.gement for the top of 

tlle second page of a letter s11owed the name of t11e a.a.-



dre ssee typed i n the upper left-hand corner; t:t.1.e page 

number centered; the date in the upper right-hand 

corner, all on the same line of wr1t1ng. 

This article 1s of value as it :rurther out

lines common practices fo11owed by business firms with 

regard to letter-writing trend.s and styles. 

In 1933, Malone (35) in her work entitled 

A Study ot Transcription Errors of students 1n TWelve 

Oatholic Schools, undertook to determine the business 

man•s criteria for the mailable letter; to analyze er

rors made by students of 12 Catholic schools 1n their 

transcription practice; and to classify t11eir work, 

according to the standards of business, into raailable, 

usable with corrections, and non-mailable transcr1P

t1ons. 

A •ma11ab1e• letter was deti1ec1 as one that 

can be signed and mailed bY a careful and competent 

business correspondent. A nu.sable• letter is one 

Which contains errors that can be remedied without r&

writing the letter. A •non-mailable' letter is one 

t:t1a t contains irremediable errors and. must be re-

wr1 tten b e:f'ore it can be signed and. mailed. by a care

ful and competent business correspondent. 

One hundred business men, representing ti.le 

35 different types of businesses Which generally em

ployed tt.le majority of the graduates of' tl'.le schools 



1nvo1vec1, were interv1ewec1. consensus of opinion was 

that a letter was non-mailable if lt contained a mis-

spe11ed word, a strike-over, a transposition, notice

able erasures, or an incorrectly hYPhenated word. A 

misspelled proper name was considered an unJ;a.rdonable 

error. A majority of business men felt a minor omis

sion was not desirable, but that circumstances, such as 

the importance of the word and of the recipient, 

tended to determine mailability or non-ma1lab111ty. 

Slight erasures were acceptable to 75 per cent of 

t:t1ose replying, but it was noted that in certain work, 

such as legal papers, erasures were not permitted bY 

law. A majority of men preferred a balanced arrange

ment of their letters, but thought that an unbalanced 

arrangement dld not generally affect ma1labil1ty. 

Careful training in the use of the dictionary 

was recommended by employers to increase the eft1-

c1ency of the typist. Production of letters, it was 

felt, should not be at the expense of accuracy. Most 

dictators--71 per cent--left the matter of punctuation 

to tr1e discretion of the transcriber. 

The 176 students picked from the 12 schools 

for this tudy were given the Otis General Intelli

gence Exarn1nat1on, designed expressly for commercial 

and business institutions Which need to test intelli

gence of applicants for clerical and executive posi-



tions. To test the validity of the test, it was given 

to 100 clerks in the office ot a large New York firm. 

These clerks, in turn, were also rated. carefUllY bY two 

to four executives 1n the company Who had mown them 

for a year or more. Ratings were made on the basis of 

the rating scale of the type used 111 the Personnel 

Div1s1on of the United States Army. The coefficient of 

scores With the judgment of intelligence was • 73. Of 

the students part1c1pat1ng, ~2 per cent exceeded the 

intelligence of the 100 clerks. 

Typing ability was measured bY a 15-minute 

typing test, s11ow1ng the speed median for the group to 

be 37 nat words per minute with an error median of 9.8. 

The test used was one published in January, 1933, bY 

the Typewriting Test Publishers of Syracuse, New York, 

and was the work of Lessenberry, an associate pro

fessor at the University of Pittsburgh and an outstand

ing typewriting authority. 

Since correct English is highly desirable in 

any transcription work, Tressler's English 1n1mum Es

sentials Test, Form A, was given. It covered gram

matical correctness, vocabulary, PJ.IlCtuation and 

cap1ta11zat1on, sentence and its parts, sentence sense, 

inflection and accent, and spelling. The group median 

was 52.5. The norm on the test was 65.6. 

8 



Transcription materials were chosen from f1"3 

recogi~ized dictation texts and the letter form ro11owat 

was tliat set up by Lessenberry, mentione<l above. The 

~,3~6 transcriptions turned in by the students during 

the 12-week course were analyzed according to the 

criteria set up by the 100 business men. Ot the total, 

2~.~~ per cent were mailable; 13.g5 per cent were us

able w1 t11 corrections; and 57. 71 per cent were non

mailable. An analysis or errors showed they f'ell into 

three main classes: typewriting, 53.~ per cent; Eng

lish, 3~.1 i:er cent; and thougnt (meaningless context), 

12. 5 per cent. 

A further breakdown ot errors according to 

the number made showed them di v1dec1 as :ro11ows: (a) 

typographical errors; (b) punctuation: comma, capi

talization, period, question mark, semi-colon, 

apostrophe, paragraphing; (c) letter set-up: reference 

initials omitted and incorrectly set up, company signa

ture incorrectly placed and capitalized, enclosures not 

noted, address incorrect, date line o:m.ittec1 and incor

rectly p1acec1, salutation incorrectly Pl.Ulctuated and 

capitalized, body of letter incorrectly written, atten

tion line incorrectly p1aced, complimentary close in

correctly capitalized and placed, official title 

incorrectly plac_ed, subJect line incorrectly placed and 

punctuated; (d) incorrect transcription: substitution 



ot meaningless words, omission of important word, in

sertion of word, omission of minor words; (a) m1sspe11-

1ng; (f) general appearance: 1noons1stent spacing 

between different parts ot the letter, poor marginal 

arrangement, letter too high or too 10w on the letter

head; (g) noticeable and untidy erasures; and (h) 

SYllab1oat1on: incorrect syllab1cat1on of words otller 

than monosyllables, and syllab1cat1on of mono y11ables. 

on the basis of the findings, the author 

recommended that training be g1ven in the use of the 

d1nt1onary; ma.nner of making neat erasures in typed 

work; set-up of business letters; sentence structure; 

punctuatlon; pelling; syllabication; and proofreading 

of work. It was stressed that a mailable letter 1s the 

result not ot rewriting a letter until it is error1ess, 

but rather should represent the first attempt after a 

carefully planned procedure. 

This work 1s ot value since it stresses the 

cr1ter1a by Which letters are considered mailable; 

points out that correct Englisi1, as Well as correct 

typing, is an important factor 1n mailabil1 ty; o.nd 

recommends that the use of the dictionary, proofreading, 

and teclmlques of aeat erasure and correct1on be 1n

c1u<1ed in tr.1.e teaching of transor1Ptio!l work. 

Wanous (5~) made an extensive study in 1940 

entitled Transcription standards _!!1 Business Oorres-



POndence. The need tor information about such standards 

in business correspondence inspired this work. In let

ter transcription,. tbe author points out, three types of 

standards are needed: tecb.n1que standards, rate of pro

duction standards, and standards of quality or ma1la

b111ty. The aut110r considered. tlJ.e questlon of 

mailab111ty solved bY Malone (35) Whose thesis 1s re

viewed above. 

To answer the technique standards question, 

Wanous interviewed 115 transcribers ot letters. It was 

:round that more than 50 per ceJ.1t of t1 e transcribers 

per:rormed these 20 transcription duties: arranging 

transcription materials; preparing the typewriter; read

ing ( si1orthaL1d) notes a.u<.l. typewriting; ma.king correc

t.Lons; proofreading trauscr1bed mater1ai; addressing 

envelopes; arranging :r1nished work; consulting refer

ences; arranging letters in appropriate style; 

punctuating the message ; discriminating between words 

and spelling; capitalizing; sy11abicat1Dgwords; select

ing proper correspondence forms; selecting appropriate 

title for the addressee; paragraphing; editing the 

message; selecting appropriate 9alutat1on and compli

mentary close; and deciding upon use f')f a title for the 

d 10 ta tor. The following four duties were performed bY 

fewer than 50 Percent of the transcribers: deciding 

upon the oruer in Which letters are transcribed; de-_, ____________________________ ___ 



C1d1ng proper file reference notations; determining 

number of carbon copies needed; and deciding upon aP

Propriate subject headings. Conc1us1ons for this part 

of thB study were: (a) letter transcription 1s a com- . 

Plex process in Which a variety of skills and knowl

edges are brought into use; and (b) performance of some 

of the duties is so closely related to a knowledge of 

the clientele and business details of a Jart1cu1ar of

fice that c.ertaln of them cannot be performed sat1s

factorilY until the transcriber becomes acquainted with 

these matters . 

Wanous then sent out a questionnaire to em

ployers from Which he received 203 replies from dicta

tors of letters. From the list Which resulted from the 

interviews mentioned above, definite techniques were 

specified most frequently With reference to only nine 

duties; 1n 14, at least two definite techniques were 

followed; for the rest, no technique was specified. on 

the basis of the most frequent pract1oes specified by 

dictators, the following definite standards were es

tablished: number of carbon cop1es--fo11ow the direc

tions of the dictator; topic headings of letters--use 

only When they are dictated; letter c1os1ng--use only 

that dictated or specified by the dictator; address 

titles-use only those dictated or specified by the 

dictator; letter style--use that adopted by the Office; 

1.) 



letter salutati'ons--use that dictated or specified. bY 

t11e dictator; PUnctuation--use that dictated plus other 

necessary pUnctuation marks; paragraph <1ivis1011s--use 

those dictated and add other necessary divisions; fin

ishe:1 work--arrange to include original copy, carbon 

copy, letter being answered, the envelope and required 

enclosures. 

To answer the question concerning standards 

of quality and rate of production, two groups of three 

letters each were dictated to 1,070 students in 3~ sec

ondary schools. These students were required to tran

scribe the letters in mailable form, supplying the cur

rent date and identificat!on initials and preparing one 

carbon copy and aii envelope for each letter. The total 

time taken for preparing each group of three letters was 

recorded on each PJ.Pil's work and the rates for the two 

groups averaged. Errors in each letter were checked 

and the letters then classified as umailable," ttmail

able With corrections,a and "not mailable ... Errors were 

also classified as typographical, English mechanics , 

letter mechanics, and content. Mailable work was done 

by 58. 53 :per cent of those in the upper quartile; by 

39.26 per cent of those in the lower quartile; average 

ot a11, 50.97 per cent. Letters mailable with correc

tions were produced by ~o. 4-3 per cent of those . in the 

upper quartile; 33.93 per cent of those in the lower 



quartile; average of all, 36.06 per cent. Non-mailable 

work was ct.one by 7. 54- r.er cent of t:t1.e upper quartile; 

20.11 per cent of those int.he lower quartile; average 

for all, 12. 97 per cent. Transcription production rate 

showed 17.~5 words per minute for those 1n the upper 

quartile; 12.08 words per. minute for t hose in the lower 

quartile; average for all, 1~.10 words per minute. The 

analysis of errors showed that 55.16 per cent came trom 

errors in English;: 27.37 per cent from content errors; 

9.33 per cent from typographical errors; and ~.15 per 

cent trom letter mechanics errors. conc1us1ons showed 

that t hose Pll.Pils w1 th the highest production rate also 

scored highest 1n the percentage of mailable letters 

produced; conversely, pupils having the lowest produc

tion rate scored lowest 1n the percentage of mailable 

letters produced. 

Recommendations included the fo11ow1ng points. 

Since it is impossible to predict w11at technique prac

tices pupils would be required to follow w-nen they ob

tained employment, provision should be made tor giv1ng 

1nstruct1ons ln eac11 o:f the several techniques that may 

be used by t11em w1 th special emphasis Placed. on those 

most frequently specified by the dictator. Since only 

a little more than 50 i::er cent of letters transcribed 

were mailable, training should vigorously attack this 

weakness in an effort to remove it. Since weakness in 



English is a frequent cause of unacceptable work, Eng

lish courses designed to correct this fault should be 

required. 

This excellent study is especiallY helpful te -

cause it names the more important skills needed by the 

letter transcriber, outlines a definite procedure to be 

followed w1 th regard to certain business standards, 

recommends the teaching of more than one method When 

practices vary. It is also im:portant to note that t'1n

ishec1 work includes not only the letter i tselt' in ac

ceptable form but a carbon copy, enclosures if any, and 

a correctly addressed envelope. 

All of the foregoing references are used as 

a guide in setting up the course content used in the 

experiment. Buchan(~) showed the ~,rt letters Play 

in office work; Bumros (5) and Fox (22) gave detailed 

information as to the mechanics of actual letter writ

ing; Malone {35) outlined the standards of ma1lab1litY 

demanded by business men; and Wanous (54) listed im

portant skills required in typing business letters in 

accordance With preferred standards. 

In ar~dltlon to the specific procedures out

lined in the studies mentioned above, 11 typewriting, 

business English, letter-writing, and office procedure 

textbooks ( 7) { 15) ( 27) ( 30) ( 33) ( 34) ( 40) ( 41) ( 46) 

(49) (50}, all published Within the last one to six 

Years, are worthy of inclusion in this review. These 



textbooks discuss in detail the mechanics of letter 

writing 111 all its phases. A breakdown of the proce

dures r ecommended by them is not repeated here, as the 

techniques have been incorporated 1n Table 62,"Surmnary 

of ourrent Letter-Writing Mechanics and Techniques Fol

lowed bY Large Denver Business Firms and suggested by 

Research studies and Textbooks. 0 (See Appendix) 

The following research has bearing on question 

two, "What Shall comprise the content of the control 

course and of the experimental course?" 

In Denver's booklet, "You Oan Do It" 

(19:27-29), PUblished in 19~5, comments e~e made With 

regard to the plan for 1ndi Vidual 1nstruct1on in opera

tion at the Emily Griffith opportunity School for adults 

This plan, representing years of experimentation and 

work, makes available in concise form the course con

tent its students need to learn 1n order to solve their 

training and educational needs. 

Often the vocational problems of adults, the 

booklet said, require a solution Within a short period 

of time. Thus, through the organization of course con

tent into relatively small parts called units, each 

student is able to get instruction on his specific 

problem Without spending unnecessary time learning 

many other things. If he needs further instruction to 

solve other problems, he may get it by mastering addi-



t1ona1 units. Several 1arge industries in the city 

h;a.ve also usecl. the Plan, finding 1 t not only economical 

of time and money, but also effective in getting train

ing jobs d<me during the war emergency. 

In a magazine article, •~ in Every !fil!,• 

PUblished 1n 1945, Hershey (28:172, 192) stated that 

to help meet the need tor better and sounder vocational 

education, the administrative and co-ordinating staffs 

of the ID:nilY Griffith opportunity School developed and 

wrote a teacher-training manual, outlining a plan for 

ind1v1c1ua1 instruction. This manual entitled A Unit of ---
Instruction: .!!Q! to organize It ad How to Teach It 

(lg), 1s unique 1ri that it not only shows the teacher 

how to develop instructional materials into units of 

work that meet industrial standards, but it also in

structs the teachP,r by the same method that he, in 

turn, Will use in teaching the materials to individual 

students. Opportunity School instructors ha.ve taken 

act.vantage of tl1ls manual to prepare specialized uni ts 

of instruction. 

several of the large industrial Pl~ts of the 

city, the article continued, and certain governmental 

agencies hB.ve successfully adapted the principles ot 

the Plan to their own needs. The manual is also used 

at Oolo~ado Agr1cu1tura1 and Mechanical College, Fort 

Oo111ns, Colorado, as the basis ot instruction ror three 



of the courses offered in its special summer sessions 

for work in vocational education. 

Each finished unit of instruction contains 

three parts: (a) What the vrorker must do again and 

again on the job to be successful in the work; (b) What 

the worker must know to be successtu.1 on the job; and 

(c) carefully selected learning activities Which com

bine these doing and knowing items in such order that 

they fix correct work habits in the student and develop 

his speed and accuracy to the extent required bY em

Ployers for beginning wo1 .. kers. To make W1its authentic 

and meet industrial standards, they are often checked 

With or developed under an advisory committee composed 

of experienced persons in the particular field. 

' The article concluded by stating that students 

pursue this type of learning with enthusiasm because it 

is concise and time-saving. The certification given 

upon completion of a unit enables both the student and 

hi employer to determine exactly What subject matter 

has been covered and What degree of speed and accuracy 

h~9 been attained. 

These tw0 comments on the Denver unit plan 

for 1nd1V1dua1 instruction are of value as theY stress 

the pUrpose and importance of using this method ot 

teac111ng. 



:------------------------
The findings recorded in Table ~2, uaurnmary 

of Current Letter-Writing Mechanics and Techniques Fol

lowed by Large Denver :ausiness Firms and suggested bY 

Research Studies and Textbooks,• mentioned under ques

tion one, are also used as reference in providing source 

material for both the control and experimental course 

content. 

The following research has bearing on question 

three, "What criteria are needed to establish the equ1v

a1ency of t11e two groups?" This question Will be 

treated in two sections: first, :factors involved in 

equi valency; seco.nd, tests proposed to establish part 

of t:t1e equ1 valency stai.1darc1s. 

Oonceruing the question of equ1va1ency, 

Engelhart (21:103-109) wrote an article in 1930 en

titled •Techniques Used in securing Equivalent Groups• 

and stated that in precise educational experimentation, 

the evaluation of the effect of the experimental factor 

is dependent on the difference between the mean gain 

in achievement of the experimental and of the control 

group. Since the difference is ascribed. to the opera

tion of the ex:perimental fa.otor, it is evident that 

the groups selected sh0uld be as nearly equivalent at 

the start of the exp~r1ment as possible. To secure 

this 1den t1 ty of initial status or uequ1 valence,• a 

number of different teclllliques a.re employed. 



Two experimenters, working together, applied 

an intelligence test and appropriate achievement tests 

to determine the initial status of the students chosen 

f'or classes. Other investigators assumed that equality 

of the means of the group or reference to measures or 

general intelligence indicated adequate equivalence. 

Ot.hers have held that equivalence is secured When the 

mean mental age and the mean cl'i.ronological age are the 

same for definite groups. some experiments have been 

conducted w1 th stu.dents paired off so that for each 

Pl.lPil 1n the experimental group, there Will be a mate 

in the control group Who has the same mental age or in

telligence test scores. The tact that each individual 

member of an experimental group has his mate in a con

trol group ma~es it possible tQ claim a greater degree 

of equivalence so tar as the groups are concerned than 

would otherwise be possible. one experimenter selected 

his two groups for a 1ecture-demonstrat1on met110<1 versus 

the 1nd1V1dual laboratory met11od bY pairing students 

Whose scores were approximately equal on both Army 

Alpha Intelligence Test and on the Otis Group Intelli

gence scale. Thus, some PUP1ls were shifted trom one 

group to the other until the mean of the Army Alpha 

scores of the experimental group was very nearly equal 

to the Army Alpha scores of the control group; also 

unt11 the mean of the Otis scores of the experimental 



group was very nearly equal to the mean of the same 

sco1•es or the control group. Another experimenter fol

lowed much the same proness, selecting for one group 

those w1nse intelligence test scores could be paired 

Within a range of two points with the intelligence test 

scores of the students in the other group. Another 

method has involved the selection of groups Which are 

equal in ability or aptitude for the specific activity 

Which 1s to be the response to the experimental factor. 

Some investigators have considered it desirable to pair 

otf students on the basis ot their scores on an initial 

achievement test, considering the groups equal because 

the mean speed of tapping, chrono1og1ca1 age, mental 

age, intelligence quotient, and scores on a number of 

moto1• tests were approximately the same. 

That groups should be equivalent with resporse 

to measures of general intelligence has become rather 

we11 accepted. among researcl:1 vrorkers 1n education. M:ore 

care.ful experimenters go even further and strive to 9a

cure groups Which ;u-e identical on the basis of several 

criterion measures 1no1.uct.1ng intelligence quotient 

scores. It would seem best to pair PUPils With resp◊nse 

to intelligence scores and to check. the equ1 valemce of 

other criteria, such as chrono1og1cal age, previous 

achievement in the field of experimentation, study 

habits, personality traits, and physical conditions by 



comparison of means and standard dev1at1ons of measures 

Which have been met bY them. Also, groups should be 

considered alike wlth respect to sex and race. Yhat

ever technique of securing equivalence ls used or What

ever tralts are considered, they should be the ones 

most appropriate to the problem and to the conditions 

under Which the experiment must be conducted. 

The value of this article is that it explains 

the meaning of equivalency and outlines the procedures 

that others have used successtullY to establish equiva

lency. 

ln 1939, Hackworth {26), in his thesis en

titled Self-motivated Shop Classes Versus Traditional 

Olasses, made a study of over-age boys and girls w11ose 

maximum intelligence quotient was 90 and who had been 

unsuccessful in mastering the traditional curriculum or 

the elementary SChOOlS Of Birmingham, Alabama. He 

divided 110 of these :people into two groups of 55 each 

on the basis of equiva1ency. One group formed a self

motivated shop class; t11e other, a tradi t1ona1 academic 

class. He established equ1va1ency on the basis o:f :four 

criteria: intelligence quotient, chronolog!cal age, 

mean grade scores on the Stanford achievement test, and 

educational age. 

The result of his study showed a s1gn1f1cant 

difference in favor of the self-motivated group. This 

.. , 



study has bearing on the question as 1 t points out the 

criteria successfully used in establishing the equ1va

lency of the two participating groups. 

Miller (36) made a study in 19lg) entitled~ 

Relat1onsl:1ip between Industrial Arts courses~~

Pat1oua1 Choices. The purp0se of this work was to de-

termine Whether or not industrial arts experiences had 

an influence on the occupational choice of students at 

Dunwoody Institute and on their subsequent progress in 

training. TWo groups of ~o students were selected and 

compared for the school Year 1938-39• Equiva1ency of 

the 40 pairs was established on the basis of age, fact 

that all had finished the twelfth grade, the number of 

months of attendance at Dunwoody Institute, and average 

shop ratings. 

The findings were that those Who had taken 

work were able to make more reliable choices than 

those Who had not had such experience and that their 

courses helped them to some exte.u.t to discover and 

develop their occupational interests and aptitudes. 

This study also outlined a method of establishing 

equ1va1ency of two groups for ex~r1menta1 PU,rposes. 

Josserand's study (31) in 194-0 entitled 111! 
Evaluation of.!! Method .Q!_ Teaching Ninth Grade General 

Drafting was made to measure the relative merits of 

teaching ninth grade drafting by an experimental method 

"3 



as compared. With the traditional method. The experi

mental course included sketching, construction, and the 

use of simplified instruments. He chose 29 matched 

Pairs of students from a group of 110 on the basis of 

grades for the previous semester, age, previous draw1r.g 

experience, results of the Otis s.-A. Tests (Higher Ex

amination) to establish intelligence quotient, and re

sults of the MacQUarr1e Test for measuring mechanical 

ability. 

He mentioned. in his study the experiment mact9 

by Krueger (32) With regard to the Otis s.-A. test 

scores, showing that no significant di:t'ference is at

tac:r1ed. 1n g1 v1ng the test to students 1nd1 ViduallY or 

in a group. 'l'his study is outlined 1n more detail be

low. 

Josserand also cites the fact that llacQuarrie 

J) in his studies of his own test found that it meas

ured mechanical ability but not intelligence since only 

negligibly low correlations (not exceeding .20) existed 

between this test and performance in intelligence tests. 

Others doing researci1 on this test found slightly 

higher correlations with intelligence. ,or example, 

1J .MacQuarrie, T. w. :MacQuarrie test tor mechani
cal ability. Los Angeles, Oal1forn1a. southern Cali
fornia schoql book depository, 1927. 2 pts. 



Pond g/ obtained the scores in the Otis Higher EXamina

tion and in several other verbal and non-verbal tests 

ot 83 Scov111 tookmaker apprentices. It was found that 

the MecQuarrie test correlated .291 with yea.l's of 

SChOOling; .293 W1th the Scovill Aprent1ce Scale; .336 

With the O'Connor Wiggly Block; and .381 With the Otis 

Higher EXaminat1on. 

A stUdy made in 1933 by Babcock and Emerson j/ 

was also mentioned bY Josserand. This study was made 

to determine the relationship between the total scores 

of the MacQuarr1e test and a measure of intelligence at 

various chronological age levels, and the extent of re

lat1onsn1p between the seven sub-tests of the 

lLacQuarrie test and their specific relations to the 

levels of intelligence at those chrono1ogica1 ages. 

ResUlts showed that from a group or ~oo subjects se

lected from the New York Public Schools, the distribu

tion of mental ages, as determined by vocabu.lary, very 

closely approximated the normal curve. The correlation 

between the MacQuarr1e test total score and the level 

y Pond, Millicent. Occupations, intelligence, 
age and schooling: their relationships and distribu
tion of a factory population. Personnel journal. 
11:373-382, April 1933• 

3/ Babcock, Harriet and Emerson, Marion. Analyt
ical stUdY of the MacQU.arr1e test for mechanical abil
ity. Journal of educational psychology. 29:5-55, 
January 193g. 



of 1ntell1gence became greater with increase 1n lite 

age between 1~ and 20 years. ~1kewise, the correlation 

between eac:t1 of the seven sub-tests and level of in

telligence became greater w1 th increases 1n lite age 

between the 14 and 21-year groups. 

Josserand also used the Fischer Mechanical 

Drawing Tests With which to measure the extent ot prog

ress made by his two groups. This test, both ~rts, 

was given to the groups the second week ot the class 

and again at the conclusion of the class. 1th equiva-

lency of the two groups established as outlined above, 

the results of the Fischer test showed significant dif

ference in favor of the experimental course, Which, in 

turn, was chosen to replace the original traditional 

method of teaching mechanical drawing. 

This study is of value since it outlines in 

detail the methods used in establishing equlvalency as 

far as tests used were concerned, and points out a 

method of measuring progress by means ot a spec1a11ze<1 

test. • 

The foregoing studies are important aids in 

the conducting of this experiment. Engelhart (21) sum

marized the meaning of equ1va1encY; HackWorth (26), 

Miller (36), and Josser:md (31) gave specific informa

tion as to the basis of equivalency used in the experi

ments theY conducted, Which are similar in purpose to 

the one conducted herein. ------------------------------



In a magazine article entitled II ote Concern

ing Group Irli'luence upon Otis s.-A. Test scores,• 

Krueger (32:554-555) told of an experiment he had con-

ducted in 1936 to note the influence of a group up0n 

Otis s.-A. test scores. Participating in the experi

ment were 160 co11ege students, mostly sophomores, Who 

were divided into f our sections of 40 each. Form A and. 

Form B were both used with each section, both 1nd1V1du

a11y and as a group, as follows: 

section I ..•.••••••••• 
section II ••••••••••••• 
Section III .••....••••• 
Section IV ••••••••••••• 

FORM AND ORDER GIVEN 
As IndiV1dUalS AS a Group 

Form A--lst 
Form B-lst 
Form B--2nd 
Form A--2nd 

Form B-2nd. 
Form A--2nd. 
Form A--lst 
Form B--lst 

Oalcu1at1on of the difference between the average for 

individual tests and average for the group tests, When 

both were given first, showed the group tests with a 

Slightly higher average. However, the c11f'ference ot 

.50 was of little significance since the reliability of 

the difference between the two means is only 1.09. when 

the individual and group tests both ro11owed the initial 

tests, the average tor the individual tests was sligiltly 

higher. This difference of .~2 was also or little sig

nificance since the reliability of the difference be

tween the two means 1s only 1.05. Thus, the presence 

of the group had. little influence upon the Otis s.-A. 

Higher Form tests and. persons taking them separatelY 

) 



from t be group got the same test scores as though they 

had been with the group. This finding 1s important 

since success of the test administration is dependent 

upon neither a group nor an individual mtlod. 

In a magazine article published in 1922 en

titled •occupational Intelligence standards," Fryer 

(23:274-275) found that in hig1J.er-1eve1 jobs appeared 

those with greater scholastic ability, based on Army 

Alpha test scores from recruits of orld War I. In a 

group of 20 occupations, with wengineer• ranlced first 

With an average Alpha score of 161 and an equivalent 

mental age of 19.0, "stenographer and typist• ranked 

sixth (Alpha--103; mental age-16.6) and •office clerka 

ranked eigb.th (AlPha--96; mental age--16.2). This 

finding is of value since it shows t11e intelligence 

level or clerks, typists, and stenographers should aver

age around 96 to 103 it they are to be successful in 

their work. 

In 1935, Proctor (~2:783-785) wrote a maga

zine article called •Intelligence and Length ot School

ing in Relation to Occupational ~evels.• In it he re

ported the results ot an experiment made to determine 

the vocational attainments of school ch1ldren in adUlt

hood. He first tested 1,514 SOhOOl Children of higll. 

school age. Thirteen years later 945 of these were 

followed up to see what occupational adjustment they had 

.. 
) 



made •. Their specific payroll titles were grouped into 

broad categories from high to 1ow-1eve1 jobs. For all 

Persons in a category, the average intelligence quo

tient was calculated and showed "stenographer and cleri

cal workers" in the third of the five groups with an 

average intelligence quotient of 10~. This finding 

also indicates that stenographic and clerical workers 

Should have an average intelligence quotient around 

104-. 

Hackworth (26} and Josserand (31), mentioned 

in detail under the comlilents on equ1valency, both used 

an intelligence test as one of the equivalency tactors 

1Il tJ:1e1r experiments. '1'he1r findings plus the comments 

by Fryer (23) and Proctor (~2} With regard to the re

lationship between intelligence and success 1n office 

work are or value in this study as an _intelligence test 

is used as one basis for establishing equivalency. 

Engelhart•s (21) specific comments on the Otis test are 

also of value since the intelligence test used in this 

experiment 1s the Otis Quick-Scoring Mental Ability 

Test (Gamma). (Bee specimen set in the Appendix) 

Bingham ( 2:9} in his book, Aptitudes ~ AP

titude Testing, stated that the MaoQuarrie test tor 

mechanical ability has been found by at lea.st one 1n

vest1gator to correlate With subsequent prog-~ess in 

Office work better than do certain tests designed to 

measure 01er1ca1 aptitude. 

.. .. 



Orawtorc1 (ll:55-56) in a magazine article 

written in 19~1 and entitled •Tests for Mechanical In

sight" stated that tecrmical schools are using various 

kinds of pre-tests these days to speed the orientation 

proc ss and save time, materials, and energy. ~oper1y 

interpreted prognostic test data can cut out much 

failure and waste and can provide more objective guid

ance toward better clioice of courses bY all students. 

Among the tests suitable for such purposes, the author 

lists the MacQuarr1e test Which he stated correlat s 

as to scores .81 With mechanical work 1n scuool. The 
test 1s excellent to locate the very 10w or the very 

high degrees of general manual dexterity and ability 

to react to specif1cat1ons, both of Which are important 

Phases of mechanical ability. This comment on the 

MacQuarrie test is imPOrtant as it shows the relation

ship existing between mechanical ability in school and 

on the job. 

In their book, Measurement and Eva1uat1on in 

the Secondary School, :publ19hed in 19~3, Greene, 

Jorgensen, and Gerberich ( 25: ~60-1~61) included. the 

MacQuarrie Test tor Mechanical Ability along with five 

other such tests as being well-known tests useful in 

.forecasting mechanical performance 1n school and in

dustry. 

The authors further stated that mechanical 

aptitude is the special capacity of the individual to 



deal successfully with mechanical devices and to acquire 

knowledge essential to their selection and operation 

after suitable training has been given. 

It is estimated that at least 4-0 per cent of 

the gainfully employed population in the United States 

1s dependent to some extent for its economic success on 

the poss ss1on of mechanical ability. Thus, it 1s aP

Parent that a knowledge of each pup11 1 s mechanical 

ability is important to the teacher from the standpoint 

of both guidance and instructional point of view. 

It is known that mechanical ability does not 

correlate highly with intelligence of the abstract type, 

the usual correlation being around .4o. However, this 

does not mean that individuals with high intelligence 

as measured bY general intelligence tests do not in 

many cases have hign mechanical ability, nor does it 

mean that individuals With low intelligence always have 

high mechanical ability. It does strongly suggest 

that there may readily be a concrete aspect of in

telligence Which 1s not necessarily an accompaniment 

of intelligence of the .abstract type. 

The above remarks are important as they 

again point out the value of the MacQuarrie Test 1n 

measuring mechancial aptitude and tne fact that a siz

able percentage of t11e population is dependent upon 

mechar11c 1 ability for its livelihood; they also 

------------·-----------------



stress the relationship between mechanical ability and 

general intelligence. 

The foregoing comments by Bingham (2); 

Crawford (11); and Greene, Jorgensen, and Gerberich 

(25) on the worth of the YacQUarrie Test ot Mechanical 

Ability are impertant inasmuch as the MacQuarrie test 

1s used in this experiment as one basis in establishing 

the equivalency of the control and experimental groups. 

Josserand (31), mentioned previously, also used the 

MacQuarr1e test for this same purpose. (See test and 
I 

directions in the Appendix) 

To date, said Greene, Jorgensen, afl.d 

Gerberich (25:~73) in their 1943 book, .Measurement and 

Evaluation in~ Secondary School, there are no stand

ardized tests for use solely in measuring ability in 

business English. The mechanical aspects of written 

English are measured in some form, however, bY most 

language tests. one of the four English tests recom

mended by them 1s the oooperat1ve English Test A, 

Mechanics of Expre9sion (25:312-313). This comment 

was of value in helping to choose a suitable .English 

test for equ1va1ency purposes in this experiment. 

The Oooperative English Test A, Mechanics ot 

Expression, was included in The Nineteen Forty Mental 

Measurement Yearbook (6:106-111), with comments as fol

lows by three prominent authorities. The first review 



by Jones (6:106-107), of the Department of English of 

the State Teachers 0011ege of Indiana, Pennsy1van1a, 

stated that the cooperative English Test A is perhaps as 

good a test ot its kind as 1s commercially available. 

The format is good; the items appear to nave been care

fully constructed; the content has been arrived at on 

the basis of a careful sc1entit1c study; a sat1stactory 

degree or obJect1v1ty has been maintained throughout; 

the reliability of the comp0nent ~rts 1s unusuallY 

hig'.h. The user of the-test, however, 1s cautioned to be 

aware of the fact that Whatever •ab111ty• the test 

actually measures, it probably ls not necessar11Y the 

ab111ty Which the English specialist means When he re

fers to •ab111ty in English." 

Zahner (6:1og-109), head of the English De

partment at Groton School, Groton, Massachusetts, said 

that 1n the handbook description of the pu.rpose, con

tent, and 1nterpretat1on of the cooperative Test service 

tests, there is a clear and tair statement of What this 

English test can be expected to show, how results can 

safely be interpreted, and What action can safely be 

taken upon the basis of the results. The claims are 

modest, and teac11ers and others interested are warned 

against reading into the test results interpretations 

they Will not tu.llY bear. Any teacher, hOWever, WhO 

uses the test with an understanding of its limitations 



as described by its authors and publishers, is on firm 

ground. The test bears sure marks of a forward-looking 

experiment 1n the field of the construction of Objective 

tests in English. 

Shumaker (6:110-111), director of the Educa

tion Clinic of the University of Oregon, was quoted as 

saying there are certain elements Which commend the Co

operative English Test A at once upon first inspection. 

It has been pre -pared under reliable auspices, and the 

Presentation of the test material 1s good. The test 

should be quite effective in separating 10w from high 

ability pupils, and the norms :turnished ought to make 

it very use:tul to teachers Who have limited numbers ot 

PUPils at different SChOOl levels. 

Both Wanous (54) and Malone (35) in their 

studies commented on the importance of English in tran

scr1pt1on work. Since a test in English mechanics is, 

therefore, included as one of the criteria tor selec

tion of students tor the control and experimental 

groups, the comments above by Jones (6), Zahner (6), 

and Shumaker (6) on the cooperative English Test A, 

Mechanics ot Expression, are important as they 1nflu

enoed the writer 1n selecting it as the English test 1n 

be g1ven. (See specimen set in the Appendix) 

Commenting on standardized typewriting tests 

in their book, Measurement and .Evaluation in the 
----- - ..;;._.=_~;;.;;;...;.= - -



Becondarl School, Greene, Jorgensen, and Gerberich 

(25:~76-477) stated that the oommercial Education survey 

Junior and Senior Typewriting Tests measure a type of 

abilities infrequently considered in such tests. The 

Present trend is toward the broadening of tested skills 

to include abilities in placing letters on a page, use 

of the tabulation keys, typing rough drafts, and so on, 

and a1so toward a meaningful methOd of penalizing tor 

errors in terms of their importance and correct1b111ty. 

Thug, the commercial filucation survey Senlor and Junior 

Typewriting Tests represent an improvement in the typing 

field as they test not only for typing speed (Test 1), 

but also for business letter set-up (Test 2), mechanics 

and script arrangement (Test 3), Placement and tabUla

tion (Test 4), and centering and rough drafts {Test 5). 

Buros (6:315), author of The Nineteen Forty 

Mental Measurement Yearbook, a1so included the oommer

cial Fducation survey Tests for both junior and senior 

typists. A quoted review bY Jessie Gra11am.,il stated 

that 73 per cent of the material in Test 1, and B 

(stroking tests) was taken from Horn•s list of 1,000 

colllmonest words. Eac11 word in the test is numbered in 

the key so that scoring 1s easilY done. Test 2 deals 

..Y/ Business Education world 19:523, February 

1939. 



With the mechanics of a business letter and the ability 

to follow directions. In the senior test, the pupil is 

required to SUPPlY capitalization and punctuation. 

Test 3 is based on typewriter mechanics and script ar

rangements. Test 4 deals With Placement and tabulation. 

Test 5 covers centering in the Junior test and a rougn 

draft of a letter in the Senior test. Final medians 

are reported for some tests; tentative medians tor 

Others. Graham concluded, "Anyone familiar With Miss 

Olem•s (8) book, The Techniques of Teaching Typewriting, 

Will knov, that these are well constructed tests of tYP

ing ability.• (6:315) 

The comments abo,,e bY Greene, Jorgensen, and 

Gerberich (25) and bY Graham {o) on the oommerc1al Fd.u

cation survey Tests are significant as two of the tests 

were used in establishing equiva1ency in this experi

ment. Test 1, A and B, in the Junior form was used to 

measure the typing speed of both the experimental and 

the control groups. Test 2, in the Senior form, Busi

ness Letter, was used as one of the yardsticks ln 

measuring the letter-writing ability of the two groups. 

(Bee specimen set and correspondence With the author in 

the Appendix) 

Greene, Jorgensen, and Gerberich (25:483-48~) 

stated in their bool{., Measurement and EVaJ.uation in the ----~---
Secondary Bchoo1, that the field ot business education 



is unique among secondary school areas of instruction in 

having developed for many of its measurement needs a 

cooperative, comprehensive series of objective tests, 

known as the National Clerical Abilities Tests. Nine 

different tests make up the entire battery: two general 

tests, one personality rating schedule, and six sepa

rate vocat1ona1 tests in the field of stenography, 

tyJ:ewr1 ting, bookkeeping, mac111ne transcription, filing, 

and macnine calculation. Each of the vocational tests 

represents accurate samplings of office work, and their 

functional nature leads to the belief that anyo.u.e , ho 

does well on them shOUld probably do well in actual of

fice work Of a similar type. 

The Nineteen Forty Mental easurement Year-- --';.....;;------- _____ .._ --- ----- -
bOOk (6:317) also included the National Clerical Abil-

ity Tests and made reference to the two comments Which 

are outlined below. 

Cowan (10:30), secretary of the Joint com

mittee on Tests, wrote in his 1939 magazine article, 

"POPUlar1ty of National Clerical Ability Tests,n tbat 

in the year 1938, a total of 1,285 tests was given in 

20 centers to 52 sc:r1001s, Withcert1t'lcate awards num

bering 355. In 1939, a total ot 2,~00 tests was given 

in 31 centers for 115 schools, With 1,000 certificate 

awards. The growth in the perce11tage of certificates 

Was even more stlmUlating because it indicated that 



teachers were heart11Y approving the tests, entering 

their best students in them, and organizing their cur

riculum instruction accord1ng1y. 

In 1939, Brigham (3:25), chairman of the 

Joint committee on Tests and an o:t.f'1cial of the American 

Optinal company, wrote an article entitled 'National 

Olerical A'bili ty Tests II He reported that e1ur1ng his 

three years of contact With the testlng program, in

cluding the ad.ministration of the tests in one of the 

test centers the last year, he was convinced of the 

very great 1mp0rtance of this medium for establishing 

more acceptable standards for clerical service and im

proving training prog!'ams to prepare students for of

fice ros1 tions. 

In 1945, Hittler (29:21-22), in his magazine 

article entitled "National Clerical Ability Tests Prove 

.Mutually Beneficial to Schools and Business,• stated 

that a great deal has been written about the vital 

necessity for some activity Whioll Will integrate the 

1nstruction offered to business trainees and the work 

tl:1ey do after they are employed. The l'iational Olerical 

Ability Tests provide tne only organized program for 

implementing that much-desired goal. It is conceded 

by many that these tests draw the classroom and the 

office together, focusing attention upon common as

pects of the work in Which both employer and teacher 

are interested. 



The National Clerical Ability Testing program 

Was inspired by Nichols, of the Hardvard Graduate 

School ot Ect.ucation, and was initially sponsored bY the 

Eastern Office Management Assoo1at1on. Since then, the 

National Counc11 for Business FA.ucation has replaced. 

the Association. For several years, the tests were 

conducted on an experimental basis. They were then ot

tered yearly from 1939 through 1942 to the business 

teachers of the nountry. Unusual economic conditions 

affecting tne supply of office workers in 1942 made it 

inadvisable to continue the tests. Thoug11 the ad.minis

tering of tests stopped, work on the testing problem 

went on, and 1t is expected that the tests w111 be re

vised after the war. 

scores are expressed in terms ot r.ercent1le 

rank, indicating the relative achievement of the testee 

When compared under quite uniform conditions with a 

large number of other similarly trained individuals. 

such a basis of comparison has never previously been 

available either to business or to business teachers. 

The above comments by Greene, Jorgensen, and 

Gerberich (25), oowan (10), Brigham (3), and Hittler 

(29) are significant, as With the permission of the 

National oouncil for Business Ect.ucation, an adaptation 

of the Stenographic Ability Test of 1941, one of the 

vocational tests in the National Clerical Ability 



group, is used in this 9tudy to measure letter-writing 

ability. (See Appendix ror specimen set and copies of 

correspondence) This test consists or 13 business let

ters and two business articles, all typed on letter

heads Wi t11 carbon copies required for certain of the 

letters. 

The foregoing comments on equivalency in 

general and certain specific tests conclude the research 

on t11e question of equi valency criteria. 

The ro11ow1ng research bear~ on question 

four, "What methods and devices shall be used to make 

eva1uations? 11 

In 1941, Drinkall (20) made a study entitled 

The Analytical Method Versus the Traditional Method of - -----.:-..__,;...;.;;;. _________________ .;..._;.___,_ -
Teaching the Electricity Theory of Direct ourrent 

Motors in Dunwoody Institute. The purpose of the 

study was to measure the effectiveness of the two 

1net11ods Two equivalent groups or 58 students each 

were set up. The criteria used to establish equ1va

lency were age, previous schooling, number of months 

at Dunwoody Institute, and shop marks on percentage 

basis for Sll.OP time. 

To measure equivalency of the two groups 

and to measure the progress of the groups, Drinkall 

(20:4-7-54; 55-56) used the formula proposed in 

Treloar•s outline of Biometric Analysis (51:29). In 



each of the criteria and 1n the test set up to check 

results, Drinkall first found the arithmetic mean (ex

pressed statistically by the symbol x) for each item; 

then the standard. deviation (o) and standard errors of 

the me8ns (SE). These values were then substituted in 

Treloar's critical ratio formula Where! equals: 

X A: - Xs 

SEx,\ l + SEx!I l. 

Any answer of less than 2 was considered not signifi

cant but due very likely to errors of random sampling. 

Oa,lculatio!ls on each of the :four criteria resulted in 

a differe.uce or less than 2. Any answer of 2 or more 

was consia.ered s1gn1:f'1cant. Calculation of tne re

su1 ts of the progress of t:r.1.e students as measured by a 

Prepared test g1ven at the start and at the end of the 

course did measure more than 2 (2.69 to be exact) and 

Showed that the method of teaching the experimental 

group was statist1callY significant as compared with 

the traditional method. 

Josserand {31:35-~g) and Miller (36:20), 

botl.'1 mentioned in more deta.11 previously 1n the review 

o:r literature, used the same formula for setting up 

their groups for e qui valency and for me asur1ng the 

resu1 t.s of their experiments .• 

Darley (13:~6) in his 19~3 textbook, Testing 

~ Counseling 111 the High 8011001 Guidance Program, 



stated that the great majority of stat1st1c1ans and 

test makers tend to be conservative. They are too well 

aware of the errors they can make in sampling human be

havior among samples of people. consequently, it is 

customary to find that nearly all critical ratios must 

be between 2 and 3 before significance is attached to 

them; if the critical ratio 1s below 2, the obtained 

difference 1 s probably caused. by random factors or 

chance factors. This extract is of value since it 

reiterates the point at Which differences become 

stat1st1callY significant from the standpoint of the 

majority of conservative experts 1n the field. 

AccordirJglY; the critical ratio formula used 

by Drinkall ( 20: 46-54-.), Josserand ( 31: 35-48), and 

Miller (36:20) and. commented on by Darley (13:86) is 

used in this experiment. Thi~ formula. and others 

Which necessar11Y must be first applied in order to ar

rive at the figures Which are substituted into it are 

explained in greater detail in Chapter III, •l(aterials 

f\Ild. Methods.• 

As a result of the above review of literature 

in its entirety, question one, vWhat practices are fol

lowed by business in typing letters?", and question 

two, "What shall comprise the content of the control 

and experimental course?", are partiallY answered. 

Question three, "'What criteria are needed to establish 



the equ1valency of the two groups?", and question tour, 

"What methods and devices shall be used to make evalua

t ons?", are considered adequately answered. Question 

five, •What are the results ot the experiment?', 1s 

unaswered. 

The to11ow1ng chapters Will carry the problem 

further and show how the partiallY answered questions 

and the unanswered questions were solved 1n this ex

periment. 



Chapter III 

MATERIAL 8 AND MEI'HODS 

To conduct this letter-writing experiment suc

cessfullY, the following materials ere used: (a) a 

summary of duties required of beginning clerk-typists 

employed in Denver offices, as jobs were to be secured 

for those in the exi:eriment w110 wished jobs and who did 

creditable work; (b) a summary of preferred 1etter

wr1t1ng tectJ.niques and mecrianics, including standards 

Of mailabili ty, to 11elP establis11 authentic occupa

tional information for use with both the control and ex

perimental groups; ( c) a typing text from Which to 

choose learning activities for both the control and ex

perimental groups and to serve as the basis of instruc

tion for the control group; (d} a unit of instruction 

on letter-writing mecbanics to be used as the basis of 

instruction for the experimental group; (e) scores from 

the six standardized tests given to partici~ting stu

dents to form the basis of equivalency and to establish 

a medium for testing letter-writing ability; and (f} 

other pertinent student data needed to select students 

for the experiment. 

.. 



Source 

The source of the information tor the summary 

of the duties that beg1ru1ing clerk-typists in Denver are 

expected to Perform was the results of directed inter

Views with 14 of the city's large, well-established com

I>anles, representing diversified businesses and emploYing 

among them approximately ~,200 clerical workers. The 

smallest number of such workers employed by any one ot 

the firms was 85; the largest, 800. (See Appendix) 

In addition, a directed interview was held With a 

classification expert representing the federal govern

ment, Whicl'1 employs under 01 Vil Service a vast number 

of clerical workers in the Denver metropolitan area 

(16:22). 

The information used 1n the summary of pre

ferred letter-writing techniques and mechanics and 

standards of ma11ability came from four sources, as 

follows: 

1. The 14 large, well-established firms 

mentioned above. (Governmental procedures were 

not included as it was found that no set standards 

currently prevail, probably because procedures 

have not been able to keep pace with the rapid 

expansion 1n government ofl'1ces the past few 

years. ) 



-.-----------------------------
2. The research studies, all of wb1ch are 

mentioned in Chapter II, M:Review of Literaturen: 

the study of the mechanics of business letter writ

ing by Bumpus (5); the study of transcription 

errors by Malone (35); and the study of transcriP

tion standards in business corresPOndence bY 

Wanous ( 54 ). 

3. The magazine article by Fox (22) on 

trends in letter styling w11ich appeared in the 

Business Eclucation orld, one of the importaut 

publications in the field of business education. 

4. The following 11 textbooks devoting dis

cussion to letter writing: 

Tl1e Business Letter in odern _Form by Butterfield m -
Actual Business English by Deffendall (15) 

comprehensive Typewriting by Hayes and Monk (27) 

Standard Handbook for Secretaries by Hutchinson 
{30) -

20th century Typewriting bY Lessenberry (33) 

Secretarial Office Practice by Loso and Agnew (34) 

Ta.lee~ Letter, Pleaset bY Opdycke (l.j-0) 

Business Writing by Parkhurst and Davis (41) 

Gregg TYPin! bY sorrelle, Smith, Foster, and 
Blanchard ( 6) 

Stuart Typing by Stuart (49) 

The Secretary•s Hand.book by Taintor and Monro 
( 50) 



All these textbooks have been published Within 

the last six years. 

The sources used in choosing a typing text

book for t he control group were (a} the library of the 

School of commerce of the University of Denver; (b) the 

adm1nistrat1on library of the Denver Public Schools;. 

and (c) the recommendations of four leading business 

schools of the country. The~e schools are: Katharine 

Gibbs Schools of Boston, Chicago, New York, and. 

Providence; Metropolitan School or Business in Los 

Angeles; School of commerce of the University of Denver; 

and Woodbury College in Los Angeles. The textbook 

chosen, Stuart Typing, was included in both libraries 

mentioned and was recommended by one of the leading 

business schools. 

Two sources ot information wer e used in set

ting up the uni t of 1nstruct1on 111 letter writing. The 

first was the summary of preferred letter-writing 

techniques and mechanics mentioned above. These tech

niques, in turn, wer e derived from the four sources 

mentioned: Denver firms, research studies, magazine 

articles, and current textbooks. The second was 

Denver• s ( 18) A !!!1ll ot Instruction: !!Q! .!Q. organize 

It and How to Teach It, Which provided the Pl&l for --- - - - --------- -
1ud1vidual instruction, according to Which the letter

writing unit was written. The Denver plan was de-



v loped by nine Denver school administrators and super

Visors working under the direction of Hinderman, Di

rector of Instruction and Research of the Denver Public 

Schools. The method prescribed by the plan has been 

successfUllY used during the war period by the Em11Y 

Griffith opportunity School, several large private in

dustries, and certain. government agencies in the city 

of Denver. The manual describing how to set up units of 

instruction is used at the Oolorado Agricultural and 

Mechanical College, Fort 0011ins, Oolorado, as the text

book in three courses in vocational education. 

Scores from the four tests used in establish

ing equivalency of the control and experimental groups 

Were supplied by the testing division of the Occupa

tional Adjustment Service of the Denver Public Schools 

Which administered the tests to interested commercial 

students in two of the city1 s large senior high schools, 

East High School and south High School. Scores from 

the two tests used 1n measuring letter-writing ability 

came from the instructor Who administered the tests as 

part of the class work required. These six tests 1n 

a11, commented upon at length in Ohapter II, 11 Rev1ew 

of Literature," are as follows: Otis QU1ck-Scor1ng 

Mental Ability Test (Gamma Test); MacQUarr1e Test for 

echanical Ability; oo-operative English Test (Test A: 

echanic9 of EXpress1on); OOfilI!lercial mucation survey 

-------------------------------



Junior Typewriting Test, Test 1, A and B, Standard Strok

ing Test; oommercial Education survey senior Typewriting 

Test, Test 2, Business Letter; and an adaptation of the 

National Clerical Stenograni1c Ability Test of 19~1. 

The source of the other data needed concerning 

interested commercial stuct.ents; namely, age, year in 

school, and need or interest in going to work at the 

end of the 19~4-~5 school year, was the official 

records and files of tne two large senior higll schools 

mentioned above. 

Forms required 

Two questionnaire forms were used in the di

rected interviews With employers to secure the data 

needed concerning the duties required of beginning 

Clerk-typists in the city of Denver and the mechanics, 

techniques, and standards of mailabilitY of business 

letters preferred by Denver firms. The two forms pre

Pared for these purp0ses appear on the following pages. 

Methods 

Choice of students.--As stated 1n Chapter I, urntrodUc

tion,H adults attending the EmilY Griffith Opportunity 

School often need to attain vocational profi~iency or 

regain efficiency as quickly as possible in order to 

secure a job or to advance oa the job (19:28). To 

achieve the PUrpose each student has in mind, then, may 



L.Q..] INFORMATION 

on: Beginning Clerk TYpist 

1 . !!?!• 

SPECIFIC DUTIF,S 
tCheok those that apply) 

yes_ no_ 

• Bills, statements · · • •• · •• •· ~·••o _ 
Envelopes •• • • ••••o~ •v •••~ • •• • •• _ 
Ferm letter fill-ins • ~·•••••~o~ _ 

6. HELP BOo.KKE.F;PER., yes_ no 

Check bills, statements <>•••••"• _ 
Issue receipts ? .. . .. . .. ., .. ~,,,,on•••" _ 
Post entries • ,., •• n • • • • • • • • • • • .. • • --
Wba t else? _. _________ _ 

7. OTHER DUTIES o 

Ex~cutive Interviewed: Name ______________ _ 

Firm---------------

GENERAL FAC !ORS 
(Check those that apply) 

1 ~ LEGIBLE HANDWRITING. yes_ no_ 

Figures .• • · - Words ., . . ... -

2 o GOOD ENGLISH. yes_ no_ 

HOURS: -------------- Saturday BEGINNING WAGE: $ ______ per ----
DEDUCTIONS: Social security tax ____ ; 

Withholding tax_; Insure.nee __ J 
Retirement __ J Siok Benefits __ J 

VACATIONS: with or - without __ pay. 
____weeks after _____ of eervioeo OTHERSt ______________ _ 

Denver Public Schools - Depto or Vci}.- Ed .... Emily Grif fith Opportunity School 
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JOB INFORMATION 

on: Beginning Clerk TYpist 

l. .I!l!• 

SPECIFIC DUTIF.§ 
tCheok those that apply} 

yes_ no -
Bills, statements •••••·••••~•••o _ 
Envelopes ••••••••~~••••••••••e• _ 
Form letter £ill-ins •~·•••••~o• 
Information· on cards .,,, ........ ..,.;, -
Inter-company memorandums- ~ ...... o = 
Letters to ouatomers •••••·••••• 
Reports ••• o • o # - ~ .............. c • o = 
Tabulation o , •• ,, • ,. • ., ~ •••• o ••• " o" • 

Telegrams euo c•••oqo••~•••••~•v = 
Stencils, duplicator , •••• ~~-•-•_ 
Stencils, mimeograph •• " .... ~ ~ • o o, _ 

What else? -----------
2" USE DICTAPHONE or EDIPHOIDJ;. 

yes_ no·_ 

yes_ no 

Cards ••••• · l.L\tters 
System 's) youusei 

. Alphabetio ., o _ NUmerio 
Qa:,graphio o., _ Subjaot 
Soundex ... "',, _ 

4 o RUN DUPLfC'.ATING MACHINES .. 

.... ~.;..-

...... Q -----

yes no 
Duplicator ::-_ -w.meograph _ 

Multigrapho. _ 

;,, OPERAn. CALCULATING MA.CHINE. 
Simple duties: yes _ no _ 

Addirg machine_ 
Burroughs ...... _ 
Comp,.-0meter •• _ 

Friden,, 
Dlrchant 
Monroe~. 

6. HELP BOOKKEEPERo y&s _ no _ 

Check bills, statements o ... ~ ... o. _ 

Issue receipts o• •-•n~oOovo o•e•o -

Post entries •o••a•••••••••••~•• _ 
What else? -----------

7. OTHER DUTIES o 

Ex.8cutive Interviewed: 

~~-------------Firm----------------

GENERAL FA C !OB§ 
(Check those that apply) 

1 ,, LEGIBLE HANDWRITING. yes_ no_ 

Figures • .. • • _ Words o•••~ _ 

2o GOOD ENGLISH. yes_ no_ 

Grammar: oral 
Spelling_ 

3. BUSINESS MAT.Ho 

written 
Punctuation 

yea_ no_ 
-

Fundamentals 
Disoounts .• 
Deeimls ,, • " = Fractions~ 

Interest •• 
Percentage= 

4.., CUSTOMER CONTACT., 

T~lephon _ 

yes_ no_ 

In person_ 

5., AT'rITUDE ON THE JOB. yes _ no _ 

Get alcing with .others ...... n••• _ 
Ccoperation _ Industry.~ 
R~sponslbility _ Aoc.uracy.a 

QU!LIFICATIONS FOR JOB 

AGE: from to ------- ------SEX: mle female --HEIGHTt ______ WEIGHT: _____ _ 

EDUCATION:~----------,---
MARITAL STATUS, married _ single _ 

OTHERSt ---------------

WORKING CONDITIONS . 

HOURS:_ ....... __,.._,,...__,,, ____ Saturday 
BFiGINNING WAGE: $ _____ per ----
DEDUCTIONS: Saeia.l security tax ____ ; 

Withholding tax _; Insuranoe __ ; 
Retirement __ J Sick Benefits __ J 

VA~ TIONS: with or - without __ pe.y. 
--weeks after _____ or servicao OTHERS: _______________ _ 

-------------------------------------·-
Denv-er Public Schools - Dept., 0£ Vo,Jc Ed., - Emily Griffith Opportunity School 
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LETTER-WRITING MECHANICS AND TECHNIQUES 
Interview Sheet with 

. 0.U.eations 
How do you write the date? (glve I A~{lwer 'r --ill , T. t!AnrA~?,81:Mllll~, 

------------+----1 Dietat1..r1s title: 
e::ampl&) 

ide address: I Do you include it? 
How mny lines do you prefer? ___ , Where is it placed? 
How far down from the date? 
Where do you put titles I I Dictator-typist initials: (give 

After addressee's name? - or ___ example) 
Before name of firm er crgani- How far down from name or title? 

zation he represents? 
Enclosures: thow written - give 

Answer 

Do you abbreviate words in address, 
such as Street, Avenue, Build
ing, State? 

examples) ___________ .,._ __ _ 

PQstseriptz 
Paragraphed as in letter? 
Prefaced with initials P.S~? 



Denver Publio Sohools - Depta of Vcoo Ed. - Emily Griffith Opportunity School 

LETTER-WRITING MECHANICS AND TECHNIQUFiS 

Interview Sheet with 

OUAstions 

STlTIONERJ: 
Do you always use letterheads? 
What siz~s do you use? (note in 

order must used: 
Regular: 8 1/2" x 11" 
Half-Sheets: 8 1/2" x 5 1/2" 
Exeeutiva: 7 1/4" x 10 1/2n 

Plea~e attach sample of each kind , 

STYLE or FORM: 
Do y-cu follow uniform style? · 
Do you use st7le guide? 
What at7le(s) do you follow? 

M0d1fied block? 
Ful.l or strict black? 
Indented form {in_ spe.oes)? 
Official form? 
Inverted pare.graph form? 

(samples on page 3) 

~CTUATION: 
Whieh form do you prefer? 

Close? Open? Mixed? 
(samples on page )J 

~ARTS OF LETTER: 

l)a.te lino: 
How close to letterhead? 
Is it centered on page? 
Center~d in right halt? 
Flush with right margin? 
Flush with left margin? 
l!Qw do you write tbe date? (give 

e::!B.mpl&) 

cn.. .. idct addreRR: 
How mny lines do you prefer? 
Hew tar down from the date? 
Where do you put title: 

Attar addresseais name? - or 
B-!tf'ora name of firm or organi

zation he represents? 
Do you abbreviate words in address, 

such as Street, Avenue, Build
ing, State? 

AnS1Jer ouestions 

Attention line: 
Is it centered on page? 
A part of the inside address? 
Begun at paragraph point? 
Blocked with left margin? 

Salutation: 
What forms do you use most? 

Answer 

tgive examples) -------t---
Sub.1eot line= 

Do you use the words: subject, 
In R", or Re - andwhioh one? 

Is it ~entered on page? 
Is it blooked at left margin? 
Begun at paragraph point? 
On same line with salutation? 

Complimentary close: 
What wordag-e do you use? (give 

examples)----------+---

Firm name: 
Do you always include it? 
Do you capitalize it? 
Is it centered under close? 
Is it flush with close? 
Is it indented under close? 

Dietator•s name: 
Do you include it? 
How many spaces down from firm 

name or olQse? 
Is it lined up with either? 
Is it centered under either? 

Dietatcr's title: 
Do you include it? 
Where is it placed? 

D1ctator-t7Pist initials: tgive 

-1 
-1 

example) ----------~---11----How far down from name or title? 

Enclosures: (how written - give examples) _______________ _ 

Postseript: 
Paragraphed as in letter? 
Prefaced with initials P.So? 



-2 Interview Sheet - Letter-Writing Mechanics and Techniques 

onestions Answer 

NOTATION - TOP SECOND PAGE: 
Started how far from top? 
~t wcrdage and order do you use? 

(give example; 

CARBON COPIES: 
Is there a oarbon copy with each 

letter? 
How is seuond page of carbon 

handled: Put on another sheet? 
Pu.ton same as lat with top 
0f one matching top of other? 
Put on same as lat with bot-
tom or 2nd me.tohing top or 1st? 

Do you make copies for special 
tiles? 

Cepi9B tor other departments? 
Copies f or other customers? 

If a letter oont.ains any 
of these errox-s 

f&\ I IABILITY 

Capital letters not on line •·••oo•~· • •·••• 
Er.r ors in r igures ••. ' • ••• .••••••. ~ ........ . 
Failure to capitalize pr~per word ••~•4•••~ 
Ghost letters ••• •• •••••~•••• .. •••~e••••• • •~ 
ln~orrect punctuation after complimentary 

clcse ••••••• • ••• ••• ·•••• · •• • • • ·•·•·•· • •• 
Incorrect spacing after punctuation •••••6• 
MisSp$lled name or word ·····••e••········· 
Neat erasures • • •~••••••••~•••~•••••••u•••~ 
Omission or hyphen ••••••••••·•••~••••·••~~ 
Omission of line ••••••••••••••••••••••~••o 
Omission of word •••••••••••••••••••••••"e• 
Pl ural for singular form ••·•·••~••t• • ·•••• 
Singular for plural form ••••••••e••••••••• 
Struck-over letters •••~ • •••••• • ••~• • •••••• 
Letter too high on page• •·•·•••• • ··••••~• • 
Letter tco low on page ·•• • ••· • ·••o•• - •n••• 
Transposed letters ••e•••o•••••••••••• • ••• o 
Transposed words •• • •••••••••••••••··•·•••• 
Uneven side margins •••••••••••• ., • ·,. ........ ,. 
Untidy erasures ••••••••~•••••••a•••••••••• 
Word incorrectly divided . • ••• ., .... o •• ~ ~ ..... , 

Wcrd repeated -~···••oo~•-~·-···~·••vG••c•• 

011estions 

ENVELOPES: 
What kinds and sizes do you use : 

Offieialt 4 1/ 4" x 9 1/2"? 
Commercial: J %8" x 6 1/ 211? 
Executive~) 7 8" x 7 l/2n? 

De you use window envelopes? 
Do you double- or single-space 

address? 
Where do you plaoe attention 

line if acy? 
Do you capi talize this line? 

FINISHED WORK: 
Do you attach envelope to fin-

ished letter? HoW? 
Do you attach oarbon t o original 

l etter? 
D~ you send l atter direct to 

f i le or gi va them t o dictator? 

Check whether you consider its 
Miilable with 

Answer 

I 

Millable corrections Unmailabl e 

IF OTHER IDEAS OR TECHNIQUES OCCUR TO YOU THAT MIGHT BE HELPFUL - AND YOU HA.VE TIME TO JOT THEM 
DOWN, WE SHALL APPRECIATE HAVING THEM0 Use the backs r,f these sheets or include them on 
a separate sheet . 



Modi.tied - mixed pun.:tua ti'"'n Full b.ock - open punctuation 

I 
I 

3 

-----✓ ' ( 7 

Indented~ close punetua.~ion Official - mixed punctuati n 

\_ ___ 7 
I !__ __ _ 

♦ -----~ 

6,,-----.i 

f 
.... 4'-----.a 

7 

K 

~ ---:-------------
SI\MPLE LETTERS !ll Inverted paragraphs 

la De.ta 2o Insida address 
3a Attention 4o Salutation 

line 60 Ccmplimantary 
?o Body e osa 
7o F'_rm name 8. Dicta.te,r 
9o Inside 10~ Initials 

address 



ta1ce many months or it may take only a week or perhaps 

a few hours, all depending on his ability, available 

time, and extent of his vocational problem. 

This state of affairs is espec1allY applica

ble to the typing department of the school Where the 

turnover is very rapid. To illustrate, enrollment data 

in the descriptive rep0rt or the business education de

partment for the fiscal year ended April 30, 194-5, 

s.rJ.OWed. a total of 2,g62 typing students (17:10-14-)., 

Such students thus accounted for 38.5 per cent of the 

total number of 7,4-57 enrolled. in all courses in the 

department. With approximately 105 typewriters avail

able for instructional purposes, it can be seen that 

each typewriter, on the average, was used by at least 

27 different students during the year. 

Thus, it was felt that since attendance was 

so varied and turnover so great, it would not be prac

tical to use Opportunity School adult students in any 

experiment that would require regular attendance for 

12 consecutive ·weeks. 

In talking with the administrators and com

mercial te:;c11ers of south High sc11001 and East H1gh 

School, it was found they were keenly interested in 

tr11s particular letter-writing experiment and were ac

cordingly w1111ng to allow qualified commercial studelts 

1n the senior class to attend Opportunity School two 



hours a day under an especially nla.nned program, Which 

is described in mo:re deta.11 in this section under 

"Student Prograrn.u 

Thus, commercial students from the senior 

classes of the two 111gb. schools were chosen to part1c1-

Pate in this experiment rather than Qpp0rtW1ity School 

adult students. 

Traditional textbook method---The basic textbook chosen 

tor use by the control group fo11ov,1ng t .he trad1 tional 

method was Stuart Typing (~9). The author, Stuart, is 

a recognized California typewriting authority Who de

veloped this particular textbook as a result of gradu

ate work at Oolumbia Un1vers1 ty. The book ,,as suggested 

by the School of commerce or the University of Denver, 

one of the four prominent business scnools consulted, 

and ,as ava1lablA for exam1nat1on in both the School of 

Commerce 11bra.ry and the admin19trat1on library of the 

Denver Public Schools 

Appendix) 

(See correspondence in the 

One hundred letters were selected from 

Stuart TYP1Il~ as the basic 1ear11ng activities. These 

letters we~e the same as those selected for use in the 

unit method. bY Which the experimer1ta1 group was taught. 

All styles of letters were covered: strict block, 

modified block, indented style, official or informal 

style, and inverted paragraph style, and were taugnt 

(. 



in the order give11 1n the textbook. Indented and quoted 

material was also included in certain of the letters as 

outlined bY the textbook. 

In accordance With actual office procedure, 

a11 letters were typed on letterb.ead. paper, a.nd practice 

as given in placing the letters correctly on full 9iZed 

Sheets, half sheets (both 8 1/2 by 5 1/2 inches and 

5 1/2 by g 1/2 inches), three-quarter sized sheets, and 

official sized sheets. One or more carbon copies were 

required With each letter, as well as a correctly ad

dressed envelope of suitable size. The standards of 

ma1 lab1li ty set up by business were followed. 

Form letter fill-in and the correct folding 

ad insertion of letters in envelopes were added and 

taught on a group basis. 

In accordance With traditional methods, ex

Planat1ons of the procedures outlined 1r the textbook 

and su pleffientary rcater1als based on the summary of 

preferred 1etter-wr·1 ting techniques and mechanics and 

standards of ma1labi ~1 ty set up by business ( see AP

Pendix) were g1 ven by the instructor in lecture form 

With the students taking notes. Assignments were then 

made, covering the amount of work the average student 

coUld be expected to cover 1n a given period of time. 

The above-average stude11ts were taken care of by as

signing them additional work on completion of the 



original assignment in mailable form. These additional 

assi&"IlIDents usually took. the form of retyping a certain 

portion of the original assignment in another form. 

For example, a group of indented style letters migb.t be 

retyped in modified block style. en the time allotted 

for the assignment had been used up, the class as a 

Whole went ahead to the next explanation and assignment 

even though the slower or poorer students in trie class 

h::id not f1n1Rhe·d.. 

eriod1c letter-~riting tests (geared to the 

same letters selected from Stuart Typing as test jobs 

1n the experimental group) were g1 ven bY the 1ngt.ructor. 

Students were urged to consult the dictionary 

for spelling difficulties. Only as muc11 stress was 

Placed on letter Placement, punctuation, capita1izat101, 

and word di vision as was provided in tt1e textbook.. 

Unit of instruction method.--students 1n the experi

mental group were taught by the method outlined in 

Den.ver•s (18) A. Unit of Instruction: How to organize 

It ~ How to Teac11 It. 

Under this plan, instructional content 1s or

ganized into relatively small Parts Which are called 

"units.• Once the unit to be developed 1s named and 

1 t scope determined-, the organizer ascertains (a) wnat 

the worker must do again and again on the job to be 

successful in this part1cu1ar work; (b) What he must 



also know to be successful on the job; and (c) what 

learning activities provide the best mediums for com

bining these doing and l<now ing activities in order to 

fix correct work habits in thR student and to develop 

his speed and accuracy. 

Each doing activity (called an operation or a 

basic skill) is broken down into steps and key points 

to teach the learner not only What to do but 11Q!. to 

do each particular phase of the total job. Also in

volved 1s a 11st ot tools and materials needed, 

sketches, and safety precautions. Each breakdown of 

this kind is called an "operation sheet,• and is simi

lar to the jOb breakdown sheets used in the Training 

Within Industry program (53). 

In this especiallY prepared letter-writing 

unit., 30 operations were set up: finding writing po

sition on envelope, typing the envelope, getting ready 

to type letter, estimating number of words in body of 

letter, deciding letter Placement, proofreading a let

ter, writing opening parts of full block letter, writirg 

closing parts of full block letter, writing block 

Paragraphs, writing opening parts of modified blOCk 

letter, wr1t1ng closing parts of modified block letter, 

writing indented paragraphs, writing opening parts of 

indeut ed letter, wr1 ting c1os111g parts of indented 

letter, writing inverted paragraphs, writing opening 

' ) 



Parts of Official letter, writing closing parts of of

ficial letter, handling indented matter, feeding en

velopes, matching type for color, getting ready to fill 

in form letter, filling in form letter, inserting letter 

in envelope, folding regular letter for large envelope, 

folding regUlar letter for small envelope, folding 

three-quarter letter for large e ve1ope, folding half

Sheet letter for small envelope, folding official letter 

tor executive envelope, folding large letter tor Window 

envelope, and inserting letter in window envelope. 

!any of these 11 doing" activities were listed by Wanous 

(5~) in his study of transcription standards 1n busi

ness correspondence, and are in accordance with the 

Practices followed bY business in general in letter 

riting. The same activities were also taught the con

trol group, but were presented to them in the tradi

tional method in accordance with the procedure outlined 

in the textbook. 

ost every operation sheet must, in turn, be 

accompanied bY certain essential facts, ideas, and pro

cedures Which must be known. 1.rhese include sucb i terns 

of related information as tra.de terms, codes and regu

lations, rules, science or mathematics 1nvo1ved., and 

methods of construction or fabrication. Each of these 

items of information is written up separately and. pre

sented to the learner as needed in an individual 



"information sheet.u Fifteen information sheets were 

needed for the letter-writing unit as follows: busi

ness envelopes; open, close, and mixed PJ.nctuat1on; 

business stationery; carbon copies; letter Placement; 

letter i::arts; address, salutation, and complimentary 

close; letter styles; mailable letters; word division; 

correct spelling; abbreviations; figures and numbers; 

capitalization; a.nd PLU1ctuation. Occas1onallY typists 

are called upon to correct the grammar of the dictator, 

but since correct grammar is primarily the respens1bil-

1ty of the dictator, it was not included in this unit. 

Instruction on these points was also given the control 

group, but the material was presented in the tradi

tional manner in accordance with the information given 

ln the textbook. 

By means of carefully selected lear ing ac

tivities or "type jobs,u the learner is then provided 

With su.ff1cient practice in perform! g operations (two 

or more for each type job), together with the necessary 

items or information. Thirty-three type jobs were in

cluded 1n the letter-writing unit, divided into nine 

ma1n blocks covering envelopes, full block letters, 

modified block letters, indented. letters, inverted 

Paragraph letters, official letters, letters with in

dented m~terial therein, form letters, and folding an1 

1nsArt1or.i.. The letters chosen to be wri tten--the 

-



learning activities-were the same 100 letters that 

were chosen for the students 1n the traditional text

book method class. 

As each block of type Jobs 1s completed, a 

test job 1s given to sample the 1earner1 s grasp of the 

matter. In the test job, the learner takes the re

SPOns1bil1 ty of Planning wr1icri operations and 1 tems ot 

info~nation he Will need and performs Without help from 

the instructor. If he meets the standards expected, 

he is ready to go on to the next group of type jobs; 

if he fails to neet the standards, he must go back and 

review the block of type jobs completed until he cor

rects his difficulties and can successtullY perform 

another test Job based on them. In the letter-writing 

unit prepared, nine test Jobs are given, one for each 

block. Alternate test jobs are orked up for use bY 

any student Who fails to pass the first test job suc

cessfully. 

To provide a 1og1ca1 method of procedure, a 

con ent analysis chart is set up Which includes (a) 

type jobs listed down the left-hand colwnn, numbered 

consecut1velY, and broken at intervals bY test Jobs; 

(b) operations to be performed listed in slanting 

spaces across the top of the chart in the order of 

their frequency and numbered 0-1, 0-2, and so forth. 

Across the bottom of the chart, aga.1 J. 1.u s1a11ti 1g lines, 



are listed (c) the items of related information, as 

nearly as possible in the order in Which they w111 first 

be used and designated alphabetically. The operations 

that nru.st be performed and the items of related informa

tion that must be known in order to get each type job 

done are then keyed into the chart in the square pro

vided. The operation that is to be done first is 

marked number 1·1 l" 1n the upper half of the square Which 

is directly on the line With the specific type job and 

directly under the operation to be performed. The 

second operation to be done is keyed 1n With the number 

'2" in its appropriate square, and so on for each opera

tion to be included 1n the type Job. The item or items 

Of related information needed for each operation are 

keyed by correct alphabet! c designation in tr1e lower 

half of each square thus used. Also listed on the 

chart on the rigb.t-hand side in columns are the time 

required by the experieHced worker to do t e Job, the 

estimated time for the student to stud.Y and do the job, 

and tlle accuracy standards to be met. In this letter-

wr1 ting unit, the wr1 ter, w:n:> has l'1ad over 16 years of 

experience in the business letter-wr1t1ng field, per

formed the type Jobs to establish the time it takes the 

experienced person to perform. From experience with 

other units develoPed at the Emily Griffith Opportunity 

School, 1 t ha.s been .found that the learner spend~ 

0 



three to four times as long 1n doing the job as does 

the experienced person as he has to study and learn, 

as Well as perform. After the learner has studied the 

oPeration and information s:t1eets involved and has 11ad. 

some practice in using them, his performance time 1s 

cut to about twice that necessary for the experienced 

Person. It is on t his basis that tbe time elements 

were set up in the unit. Tbe standards of accuracy set 

up in he letter-writing unit were based on the stand

ards of ma1lab111ty required by business. 

F1n1sbed charts are used in several ways. 

First, a large wall chart is hung in t he classroom 

Where ti1e unit is being taugr1t. t3econc1, a chart is in

cluded in each finished un1t of instruction. Third, a 

chart g 1/2 by 11 inches in size becomes the student•s 

record which 1s checked off by the instructor Whe.never 

a job is completed satisfactorily. Fourth, a chart 

8 1/2 bY 11 inches 1n size w1t11 comments on the back 

concerning the student himself becomes the certificate 

of Achievement. The part of the unit completed bY the 

stUd.ent, Whether it be the Whole unit or just a sec-

ion, is enclosed in a rectangle of red lines. (See 

Appendix for this complete letter-writing unit) 

Before the unit is ready to be taught, In

structor's Teaching Guides must be worked up covering 

eac11 type and t est j ob Plus 1nstruct1ona1 i nformation 

L I ·' ·, , , ( 
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covering special points that need to be emPb.asized~ 

For example, in the letter-writing unit, 1n addition 

to the Guides written on the ~2 type and test jobs, 

special guides were written on envelopes in general and 

on business letters in general. 

~ach Guide is broken down into four parts: 

preparation of the student; presentation by the in

structor 1n steps and key points; try-out by the stu

dent With the 1nstructor•s help; and follow-up of the 

student ' s Performance during the assignment. In addi

tion, tools and materials and other teaching aids are 

11s ted in eao11 Guide. ( See Appendix for Instructor• s 

Teaching Guides prepared for the letter-writing unit). 

student Work Plans, made up in oovance or 

the class starting, have also been found to be or help. 

The names and identifying numbers or letters or the 

operation and information sheets that are included 1n 

the job are listed. Standards of accuracy that Will 

be required are also given. With such sheets as 

guides, the student can work out his own student work 

Plan tor test jobs Which he performs entirely on his 

own. (See Appendix tor student Work Plans used 1n 

the letter-writing unit). 

As in the control class, students in tne ex

perimental group typed all letters on letterhead paper. 

One or more carbon copies were required with each let-

---------------------------



ter, as well as a correctly addressed envelope of 

suitable size. The standards of mailability set up by 

business were followed. Practice was given in Placing 

let ,ers correctly on full sized sheets, half sheets 

(8 1/2 bY 5 1/2 inches and 5 1/2 by 8 1/2 inches), 

t:t1ree-quarter sized sheets, and official sized sheets. 

Students were urged to consult the diction

ary for spelling difficulties. Special emphasis was 

Placed on letter placement, punctuation, capitalizat1a, 

word division, figures and numbers, and abbreviations, 

as in a business office all these points are part of 

the typist's responsibility. 

Letter-writing procedures in textbooks.--In addition 

to the letter-writing techniques and standards out

lined in the research studies made by anous (5~), 

Bumpus (5), and Malone (35) , and the magazine article 

by Fox (22), 11 textbooks, devoting discussion to 

letter-writing, were consulted. All these texts were 

PUblished within the last one to six years and were 

included 1n the libraries of the Emily Griffith op

Portunity School, School of commerce of the !Jniversity 

of Denver, and Administration library of tne Denver 

Public Schools. A summary of the detailed letter

Writing procedures recommended by them are included 
I 

in Table g2, usummary of current Letter- riting 

Mechanics and Techniques as Followed by Large Denver 



Business Firms and Suggested by Research Studies and 

Textbooks," Which appears in the Appendix. 

Part Played~ Denver employers.-- Since Opportunity 

School 1s a vocational school training students for 

Jobs, it was decided to line up tentative Jobs tor all 

students participating in the experiment Who success

fully Passed the course and Who were interested in 

having the SChOOl help them find jobs. Accordingly, 

directed interviews were arranged. With 14- ot Denver's 

large, well-established firms, as well as with the 

01v11 Service Comm1ss1on. All agreed to consider 

qualified. stude11ts tor employment upon completion ot 

the course. 

To make the work Planned for the students 

authentic and to get an over-all picture of the duties 

required of beginning clerk-typists, these 15 employers 

were asked to fill out a questionnaire regarding duties 

required of beginning clerk-typists, personal quali

fications, and working conditions. A summary of their 

replies is found in Table ~1, •summary of Job Informa

tion on Beginning Clerk-Typists Required in the Fall 

of 191'-4 bY Fifteen Large Employers of Oler1cal workers 

in Denver. n ( See Appendix) It is sufficient to state 

at this point that ll or 73 per cent ot the 15 em

ployers required. beginning clerk-typists to type let

ters. 



To establish preferred letter-wr1t1ng tech

niques and standards of mailability, each of these 

employers was asked. to have an experienced secretary in 

his employ make out the letter mechanics questionnaire. 

This i.aformation is incorporated 1.a Table ts2, 11 Swnmary 

of current Letter-writing Mechanics and. Techniques as 

Followed by Large Denver Business Firms and suggested 

by Research studies and. Textbooks," Which ap:pears in 

the Appendix. As stated. under the section, "Source,» 

e~rl1er 1n this chapter, letter-writing practices fol-

1owec1 in government offices were not included, as no 

set procedures are currently preferred; each typist fol-. 
lows the personal Wishes of the dictator. 

Student program.--In order to make the students par

ticipating in the experiment more employable in ac

cordance with the requirements of business for 

beginning clerk-typists, additional skills were taught 

them during the lS weeks (one semester) they were 1n 

attendance at the opportunity School for two hours a 

day. The total program, called •Advanced Office 

Practice," was as follows and included t re 1etter

wr1t1ng experiment: 

Business mathematics and 

bookkeeping pointers ••••••••••••••••• 15 hours 

Dictaphone and ediphone 

operation•·•·••••••••·•·•••··•···•••• 15 hours 

0 



F111ng •••••••••••••••••••••••••••• 30 hours 

Introduction to calculating 

machines···••·•·•••••·····••··•··•••••• 45 hours 

Letter writing •••••••••••••••••••• 60 hours 

Personal Pointers ••••••••••••••••• 5 hours 

Tabulation and statistics 

Total: 

••••••••• 10 hours -
180 hours 

Materials used and methods of instruction followed were 

the same for both the control and experimental groups 

in all these subjects with the exception of the letter 

writing. The two high schools from Which the students 

Ca!Jle granted them two units of credit toward graduation 

upon completion of the course. 

Adaptation of the t ational Clerical Ability Steno

graphic Test of 1941.--In the or1g11 al planning, oom

merc1al Education survey Senior Typing Test 2, Business 

Letter, and Test 5, Rough Draf't of Business Letter, 

were decided upon as the mediums to be used in measur

ing the letter-writing ability of the experimental and 

control groups .. However, correspondence With the 

author, Olem, revealed t:nat Test 5 was the only test 

in the series that had not been standardized. (See 

Appendix) It was decided, therefore, not to use 

Test 5 in this experiment, Which left only Test 2 with 

its one busine s letter. 



Though the oommerc1al Education Survey Senior 

Typing Test 2, Business Letter, was considered a satis

factory medium for testing the letter-writing ability 

of the control and experimental groups, it was felt 

that if an additional number of letters were typed, the 

resuits would be even more accurate. In searching tor 

suitable standardized letter-writing tests, the 

national Clerical Stenographic Ability Test of 194-1, 

With its 13 letters and two straight business matter 

items, seemed best suited to this purpose. 

Instructions covering the National Clerical 

Stenographic Ability Test naturally required the testee 

to talee down the dictation of the letters and articles 

in shorthand and to transcribe them 1n mailable form. 

Since letters are often typed in business offices by 

those Who do not necessarily have a working knowledge 

of shorthand (dictaphone and ediphone operators, for 

example), stenographic proficiency was 11ot considered 

as a criterion in this experiment. Therefore, to use 

the test, an adaptation was necessary. Witn the per

mission of Puckett, President ot the at1ona1 council 

for Business, representing tne educational branch of 

the two sponsoring organizations, an adaptation of the 

test was made as to11ows. 

Time d1vision.--aince the students coUld not 

be held for the 120-minute µ3riod called tor 111 the 



original test, it was necessary to divide the time so 

that the test could be given on three consecutive days 

for a total of 120 minutes. It was noted from the of

ficial rating sheet and test manual (See Appendix) that 

one point of credit was allowed for each line in the 

Printed copy from Which the dictation was originally 

given. The perfect score of 250, ten, woUld mean 

that the 250 lines of printed matter Which made up 

the 13 letters and two articles had been transcribed 

w1 t11out error bY the student. Thus, 1 t , as apparent 

that no one letter or article was considered bY the 

test makers to be any more difficult than any other 

letter or article. Accordingly, it was felt that the 

transcription time of 120 minutes could also be divided 

so ti1at tne amount of time allotted to each 1 tem would. 

be mathematically correct. From the calculations made, 

five letters were Picked for the first day's testing 

Period (36 minutes); four letters and one of the 

straight matter items, for the second day (~l minutes); 

and four letters and the second traight matter item, 

for t:t1e third day ( 4-3 minutes). In the sections of 

the test given the second and tnird days, the straight 

matter items were placed last so that the writing of 

the letters woUld take preference. (See APP8ild1X) 

Capitalization and punctuation.--In dictating 

the original material, neither capitalization nor 



punctuation was to be given except Where specific in

structions said. to do so. The drop in voice, however, 

would. indicate sentence endings. Paragraph divisions 

were dictated. In the ac1.aptat1on, neither capitaliza-

tion nor punctuation was indicated. except Where it was 

specified in the origin~l test.. The students 1 atten

tion was called. to tbe fact that in the copy given 

them, four spaces were left between sentences, Which 

co1npensated for the dr0p in voice in the original. 

Paragraphs qere also indicated. 

Context,.--In the original, a change in word

ing was not penalized so long as the sense of the 

statement was not altered. In the adaptation, strict 

adherence to wording was required. 1nasIID.lch as the ma

terial was being typed from copy and not from shorthand 

notes. 

Letter Style~ Placement.--In the original, 

any acceptable letter form was permitted, Md Placement 

was not j uct.ged too closely. In the adaptation, 

specific instructions were given as to the exact style 

and type of paragraphs to be used, and deviations 

therefrom were counted as errors. Rules for letter 

Place~ent were also followed c1osely, aid noticeable 

dev1at1ons Penalized. 

In all other categories, scoring and proce

dure were identical,. 

l ,} 



It is impossible to say to WI'_at extent re

sults of the adaptatio deviated from the resUlts of 

tne test administered 1n its original fo~m. Giving the 

copy to the students in the adaptation would favor them 

over the students Who would have had to take it down in 

shorthand in the original. on the other hand, steno

grap111c studer ts would have been favored over tnose in 

the adaptation in that they would not have to adhere to 

strict rules of style, context, a.rd placement By 

breaking the test 1nto three period9 rather than giving 

it in one 120-minute J:eriod, the students 1n the adaP

tat1on would probably be in a more favorable position 

With regard to strain and fatigue. 

The adaptat1on, 11owever, does appear to 

measure the same letter-writing abilities as does the 

Commercial Education Survey senior rrypi g Test, Test 2, 

Business Letter, judging bY the closeness or the _! 

scores in the second administration or the two tests, 

as s11own 1n detail in Chapter IV, "Discus ion and 

Findings." 

scoring of 1etter-wr1t1ng tests.--Both letter-writing 

tests wer·e scored on the ba.sis of correct1ble and un

correct1ble errors, in accordance with tr1e rules and 

regulations governing each test. 

In the Commercial Education Survey Senior 

Typing Test 2, the perfect score for t:t1.e business letter 



to be typed was 25. one point was deduoted for each 

correct1ble error; two points for each uncorrectible 

error; and three points for each line left off an un

completed letter. If a finished letter contained 25 

or more errors, it was scored zero. 

In tbe National Clerical Stenographic Ability 

Test of 19~1, as stated above, as many points were 

a11ot ted for eaci1 of the 15 1 terns as there were full 

Rr1nted lines in the original copy. Thus, each item 

had a number of points automat1ca11 assigned to 1t, 

the total of wr1ic:t1 was 250. one point was deducted for 

eacr1 correctible but uncorrected error, thoug}:l 1n no 

1 tem could more pain ts be deducted for errors than were 

a11otted to that item. Si ice only usable transcripts 

were accepted, any item With an uncorrect1ble error 

Was rejected completely and a zero score given. In 

addition to the performance score, two P")ints were 

added for each minute less the 120 (total test time) 

in ca.ses wti.ere the entire test was completed· in less 

than the two hours allotted. 

Group equivalency.--In Chapter II, •Review of Litera

ture," Englehart (21:103-109) was quoted as stating 

that groups selected for experimental purposes should 

be as nearly equivalent at the start of a.n experiment 

as possible. Jossera11d (31), Hac1<Wortl:1 ( 26), Miller 

( 36), a.1.1d Drinkall ( 20) all conducted experiments • 



similar to this one in W):J.ich triey established equ1va

lency and measured results in accordance With Treloar•s 

critical ratio formula (51:29). A further explanation 

of this formula and of the others Which must necessa

rily precede it in order to apply its techniques is 

given in more detail below. 

Remmers and Gage (4~:549) in their 1943 text

book, Educational Measurement and EValuation, stated 

that to test the null hypothesis with respect to an 

Obtained statistical measure, Whether this be an arith

metic mean , a median , a standard deviation, a sem1-

1nt.erquart11e range, an obtained difference between · 

aritrunetic means or standard deviations, or a coef

ficient of correlation, it is necessary to determ1ne 

the number of standard errors above or belo ii zero at 

Whicr1 the ·measure would fall 1n a normal cUstribution. 

This is done by forming a fraction, or critical ratio, 

Whose numerator is the obtained difference of the 

measure in question and Whose denorrunator is the stand

ard error of the difference. Then by using the table 

of areas under the normal curve included by the mean 

and ordinates erected at various standard deviation 

distances along the range above and below zero, the 

Probab111 ty can be determined as to Whettier the ob

tained ~1fference could have occurred in a p0pulat1on 

Of differences Whose mean is zero. If the difference 



is shown to fall at a point so many standard errors 

from the mean of zero that only five out of 100 or one 

out of 100 sucl'.1 measures could have occurred through 

fluctuations 1n random sampling, the measure 1s said tr> 

be significant or very significant, respectively. The 

critical ratio formula used in an example involving the 

ar1tbmet1c means of a control group and an experimental 

group is as follows (4-4-:550): 

t "' M,., - a 
SE ~ )'l + ( SE 8 2 

Though di.fferent symbols are used, t11e interpretation 

Of the formula 19 the same as that given by Treloar 

(51:29). Thus, "MA" is the arithmetic mean of one 

group; 11.M 8 
11 is the arithmetic mean of the other group; 

"SE A" is the standard error of the first group; "SE6
11 

1s the standard error of the second group. 

Breaking down this formula into 1ts component 

Parts, it can be seen that before 1t can be applied, 

the standard error of the two groups must be figured; 

so must the arithmetic means of the two groups. 

To calculate the standard error, the formula 

set up bY Greene (24-:139): 

SE= o 
fN 

is used, in Which "o• is the standard deviation and 

" ," the number of cases 1uvo1vec1.. 



oa1cu1ation of the arithmetic mean and of the 

standard deviation in this experiment, in turn, follows 

the technique outlined bY Greene (24:15-17; 45), ex

Planations of Which are as follow. 

Greene (24:15-17} in his work-Book in Educa

tional Measurement stated that in recent years the 

ar1thIDet1c mean has increased in popularity in statis

tical use owing to the development of methods of com

PUting Whicr1 greatly reduce the labor involved. He 

re-defines the mean as: a point on a scale sucr1 that 

the sum of tile deviations above 1 t is exactly equal to 

the sum of the deviations bel9w it. The method of as

suming a PQ1nt in a distribution of scores and comput

ing trie necessary correction to bring about a perfect 

balance of the deviations works equally well for data 

When distributed in frequency tables. Attention is 

called, however, to the fact that quite often the 

ar1tl.unet1c mean computed from frequency distributions 

Will differ sligh.tly from the mean computed from the 

same data ungrouped. This difference, Which is usually 

small, cannot be avoided and 1s brought about by the 

arbitrary grouping of the cases 1n making the fre

quency table. The formula thus used 1n comPUting the 

arithmetic mean 1s as ro11ows: 

A.M. :. Guessed M-P + f-;d) s 

In this formula, the "Guessed M-P 11 is tne assumed mean; 



11 Ifd" 1s the algebraic sum of the frequency-deviations; 

"N" is the number of cases involved; •sn 1s the number 

of units per step in the frequency table; and "2fd" is 

the correction necessary to bring about the perfect 

balance. Attention 1s called to the fact that devia

tions are understood to mean the differences between 

scores and some selected point on the scale, usually 

the ar1th1netic mean. Deviations are pos1t1ve or 

negative; positive When the score 1s larger than the 

P0int of reference, and negative When less than the 

Point of reference. 

Applying the same reasoning to the calcula

tion of the standard deviation, Greene (24:~5) used 

th1s formula: 

) s 
In this formula, "[tln is the algebraic sum of the 

N 
f'requenoy-distribution squared, divided bY the number 

of cases, "N"; 11 0 11 is the correction; and 11 s" is the 

number of units per step in the frequency table. 

To show the chances of true difference 

greater than zero in the critical ratio calcu1at1ons, 

the table given by Sorensen (47:367) in his book, 

.§,tatistics .f2!: students of Psychology and :Education, 

is used as reference. The figures from 11s table are 

as follows: 

e:. 
' 



Dif'f/ <11:t'f' 

o.oo 
0 .. 05 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
o. 4-o 
o.4-~ 
o. 50 
0.55 
0.60 
o.65 
0.70 
0.75 
o.so 
o.85 
0.90 
0.95 
1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.4-5 
1.50 

Chances 1n 
1000 

500 
520 
54-0 
560 
579 
599 
618 
637 
656 
674-
691 
709 
726 
74-2 
758 
773 
/88 
802 
816 
lS29 
84-1 
853 
g6lJ. 
875 
8S5 
894-
903 
911 
919 
926 
933 

Diff/ d1ff 

1.55 
1.60 
1.65 
1.70 
1.75 
1-.80 
1.85 
1.90 
1.95 
2.00 
2.1 
2.2 
2.3 
2 •. 4-
2. 5 
2.6 
2.7 
2.8 
2. 9 
3.0 
3 .. 1 
3.2 
3.:3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4-.o 
l+. 5 

Chances in 
1000 

939 
94-5 
951 
955 
960 
964 
968 
'171 
974-
977 
982 
986 
989 
992 
994 
995 
996.5 
997.4 
998.l 
998.7 
999.0 
999.3 
999.5 
999.7 
999.77 
999.84 
999.89 
999.93 
999.95 
999. 97 
999.997 

In this experiment, 85 senior commercial stu

dents in the two senior h1gh schoolst East High 

School an<1 South High School, expressed the desire to 

try out for the experiment. From this number, 20 

mat c11ed pairs were chosen on the basis of age, in telli

gence quotient, tyPewr1t1ng speed, English mechanics 

ability, and mechanical ability. Each of these 

criteria is discussed separately below. Tables land 2 

s11ow the scores made by the students in the two groups. 

t .. 
) 



Table 1.--SOORES MADE BY THOSE CHOSEN FOR CONTROL GROUP 
IN ESTABLISHING BASIS OF EQUIVALEtiCY 

Stu- Intelligence Typing Mechanical English 
dents Quotient Age Speed Ability Ability 

J.B. 
E. B. 
E. B. 
E. B. 

V. B. 
M. D. 
D. D. 
K. F. 

A. H. 
E. K • . 
8 • . K, 
F. • 

K. s. 
8. s. 
A. S. 
A. 8-. 

J. s. 
H. s. 
E. W. 
B. W. 

Total 

115 
106 

95 
113 

1014-
105 

Cj1+, 
116 

119 
110 
108 

97 

113 
115 
106 
108 

93 
112 
112 
102 

2149 

202 36 
19g 24-
206 26 
203 35 

209 11-3 
209 27 
211 33 
209 42 

193 37 
201 34 
208 20 
213 29 

205 28 
213 26 
206 1t2 
215 30 

196 214-
205 24 
205 40 
221 20 

1tl33 620 

Scores Based .2n: 

64-
14-8 
60 
4-7 

58 
€:>5 
57 
96 

~l 
€:>3 
57 
51 

ol 
70 
g3 
~2 

76 
51 
72 
57 

1300 

73 
60 
11 
61 

9 
l 
~ 

40 

4-g 
52 
11-4 
29 

18 
61 
57 
53 

13 
56 
36 
22 

752 

INTELLIGENCE QU0TIENT--0tis Quick Scoring Mental Abil
ity Test, Gamma Test . 

AGE IN MONTHS----------SCh00l records. 
TYPING SPEED-----------Commercial F.d.ucat1on survey 

Junior Typing Test, No. 1 A and 
B. 

MEOHANIOAL ABILITY-----MacQuarrie Test ror Mechanical 
Ability. 

ENGLISH ABILITY--------cooperative English Test, Test 
A: Mechanics or Expression, 
Forro T. 



Table 2.--SC0RES MADE BY THOSE CHOSEN FOR EXPERIMENTAL 
GROUP IN ESTABLISHING BASIS OF EQUIVALENCY 

Stu
dents 

D. A. 
U. B. 
C. D. 
G. D. 

V. F. 
B. G. 
V. H. 
M. I. 

P. J. 
J •• 
D. M • . 

• M. 

K. • 
E. P. 
B. S. 
M. s. 

D. T. 
R. T. 
A. • 
L. W. 

Total 

Intelligence 
Quotient 

111 
106 
119 
109 

106 
116 
111 
114 

102 
115 
103 

9g 

93 
110 

95 
112 

121 
112 
109 
104 

2166 

Age 

201 
193 
205 
205 

208 
211 
205 
211 

205 
196 
207 
200 

223 
214 
210 
216 

217 
210 
209 
212 

4-15g 

Typing Mechanical 
Speed Ability 

30 
24 
20 
4-9 

27 
42 
39 
24 

26 
40 
32 
21 

32 
25 
2~ 
20 

39 
19 
27 
39 

603 

57 
78 
69 
84 

62 
76 
':)1 
65 

66 
75 
77 
60 

45 
67 
4-0 
4-? 

69 
57 
57 
57 

1263 

Scores Based on: 

English 
Abilitl, 

57 
19 
13 
20 

53 
ms 
40 
84 

32 
35 
25 
15 

4 
29 

0 
1+4 

96 
4-0 
13 
4-0 

/'47 

INTELLIGENCE QUOTIENT--Otis Quick Scoring Mental Abil
ity Test, Garn.ma Test. 

AGE IN MONTHS----------SchOOl records. 
TYPING SPEED----- -----Commercial Education survey 

Junior Typing Test, No. 1 A and 
B. 

EOHANIOAL ABILITY-----MacQUarrie Test tor Mechanical 
Ability. 

ENGLISH ABILITY--------CooPerat1ve English Test, Test 
A: echan1c9 of Expression, 
Form T. 



The first criterion considered in this ex

periment was that of age in months. 1ller (36), 

Hackworth (26), Josserand (31), and Drink.all (20) all 

i ncluded chronological age as a criterion in their ex

periments. Englehart (21) said age was a usual cri

terion in experiments of this nature. 

Calculations made 1n Table 3 show the arith

metic mean of the age in months ot the control group 

to be 206.70 with a standard aev1at1on of 6.~2. 

Table 4 showed the ar1 thmet1c mean of t:t1e age in months 

of the exl):3r1mental gro p to be 207.45 with a standard 

deviation of 6.99. Figure l snows graphically the 

age range of the two groups. 

Table 5 shows the standard error of the 

mean in age of the control group to be 1.44, and that 

of the experimental group, 1.56. 

Substituting these results 1n the critical 

ratio formula, 

t = AMc - AM.e 

SEc. F·+ ( SEE)i! 

1 was found to be -0.35. (See Table 6) According 

to Treloar (51:25) and Remmers and Gage (44:550), 

this figure is not significant but is very likely due 

to errors in random sampling. 



Table 3.--AGE Ii O !THS OF CONTROL GROUP, BASED O SCHOOL 
RECORDS AID SHOWING THE ARIT ID'IO .MEA AND STANDARD DE
VIATIO 

Scores: 221, 215, 213, 213, 211, 209, 209, 209, 208, 206, 
206, 205, 205, 205, 203, 202, 201, 198, 198, 196. 

C. I •. -P f d .fd Z:t'd. 2 

220. 5--223. 5 222 1 -t-5 t5 25 
217.5--220.5 219 0 +-4- +-0 0 
214-. 5--217;. 5 216 l +-3 +-3 9 
211.5--214-.5 213 2 +2 t4 8 
208.5--211.5 210 4 +l +-4 4 
205.5- 7 3 0 0 0 
2 • -1 
199.5-202.5 201 2 -2 -4- g 
196.5--199.5 198 2 -3 -6 18 
193.5-196.5 195 1 -4 -4 16 

8 = 3 a 2Q Zf<1z = 92 

ARIT. ETIO EA • SAND.ARD DiVIATION 

0 Zf(1 2 - ( ±c) z ;s = c = ±fd-fd = 16-18 :: -0.10 
(' "' 20 

=-Guessed -P-+ (tc )s = ( J_g_ - ( -0. l O ) i) 3 : 6. 42 
20 

207 + (-0.10 )3 = 206. 70 

Symbol Exp1anat10n: c.r.--01· ss Iuterval; -P-- id 
Point; .f--Frequency; d.--D1stribut1on; s-Step In
terval; N-Nwnber of oases; £-sUin or; c--Oorrec
t10n; Al.{--Ar1thmetic llea ;. o-- -stamard. Deviation. 



Table 4-.--ACrE IN MOUTHS OF .EXPERllfBNTA.L GROUP, B BED ON 
SCHOOL RECORDS AND SHO ING ARIT TIO MEAN D STANDARD 
DEVIATIO:i 

Scores: 223t 217 1 2161 2141 212t 211 1 211, 210
1 

210, 209, 
208, 207, ,05, ~05, ,05, ,05, ,01, 400, 196, 93' 

-

C.I. .-P t ct. fd .!'.'f(12 

220. 5--223 .. 5 222 1 +-5 +5 25 
217.5--220.5 219 0 +4 +o 0 
214.5-217.5 216 2 +3 +6 18 
211.5-214.5 213 2 +2 +~ 8 
203.5-211.5 210 5 +l +5 Jj 

205. 5-20~. 5 207 2 0 0 0 
202,.?--4U5.5 201+- · 4 -1 -~ ~ 
199.5--202.5 201 2 -2 -4 s 
196.5-199.5 198 0 :a -o 0 
193.5--196.5 195 1 -4- 16 
190.5-193.5 192 1 -5 -5 2.5 

8 :, 3 N =20 Z f(1 2 ;: 109 

ARITHMETIC MEAN STANDARD DEVIATION 

C ,. tfct.-fd ~ t 20-17 ~ -t0.15 (V I f cl 
2 

- ( ±c ) 2 J s a 
N 20 €': I N 

AM= Guessed. · -P + ( -tc )s = (V ~ - (o.15i •J3 . 6.99 
207 + ( 0.15 )3,. 207. 45 

Symbol Explanation: c.r.--Olass Interval; M-P--M1C1 
Po1at; f-Frequency; d--Dlstribution~ s--step In
t er val; N--Number ot oases; Z---sum or; c-Oorrec
t1on; A:M--Ari t,hmetic 1ean ; r --Stan<1ard Deviation. 



GROUP RANGE OF SCORES (100% Range Bars) 

1 1,UL_. O __ 195... -2~QO 205- 2lO _ 215 _ 2.2.0 -2as. 2.30 

Control ••••••••.••• 

Experimental•••••• 

185 190 195 200 205 210 215 220 225 230 

Fig. 1.--Age of control and experimental groups, based on school records. 



Tabl 5.--STANDAlID ERROR OF THE :MEAN IN AGE I ONTHS OF 
:SOTH CONTROL AND EXPER NTAL GROUPS 

control Group Experimental Group 

Previously compu.ted Symbols Previously Computed Symbols 
Involved; Involved: 

N "20; rc.~6.42 li,,. 20; l"e"6.99 

SE ::e d"c. ,, 6. 42 :::. 1. 4'¾, 
c -- - 6.99 ,. 1.56 

'120 ~ N Y2o 

. 
Symbol Explanation: N-Number of Oases; re. -etanc1ar<1 

D v1at1on of control ~roup; ~e- -Standard Deviation o-r 
Experimental Group; SEc.. --standard. Error of the Means 
of control Group; SEe.--Stanct.ar<1 Error or the :M ans of 
ExPerimental Group. 

Tabl 6.--0RITIOAL RATIO APPLIED TO AGE IN llONTHS OF BOTH 
CONTROL AND EXPERIMENTAL GROUPS 

Pr viously comput d Symbols Involv d; AM:c..--206.70; 
Al!e--207.45; SE~--1.44; SEe-1.56 

t .,._ .AllI c... - Al4: e s 206.70 - 207.45 ::: -0.35 
\J ( SEc )1 t ( SE e} .2.- - ~ {l.44)Z + (l.56)~ 

Symbol Explanation: t-Orit1cal Ratio; AlL~--Ar1thmet1c 
Mean of Control Group; AMe-Ari thmetic Mean of Experi
mental Group; 8Ec-Stan<1ard Error of the Mean ot oon
trol Group; SEe--Standard Error of the Mean of Exper1-
ment:=tl Group. 



The second criterion used in selecting the 

experimental and control groups was that of intelli

gence. Englehart (21) considered 1t a common criterion 

1n experiments. Hackworth (26), Josserand (31), and 

Drinkall (20) all included it 1n their experiments. 

aompu.tatlon of the scores made by the stu

dents 1 the ad.ministration of the Otis Quick Scoring 

Mental Ability Test, Gamma Test, ShOW s that the 

arithlnet1c mean of the control group in intelligence 

was 107.~o with a standard deviation of g.o~.lf oa1-

cu1at1ons With regard to the intelligence of the ex

perimental group snow an arithmetic mean ot 108~15 

With a standard deviation Of 1.11.y Figure 2 ShOWS 

graphically the scores on intelligence made by the 

two groups. 

Table 9 shows the standard error of the 

meaa in intelligence of the control group to be 1.sso 

and that of the experimental group, 1.60. 

SUbst1tuting these results in the critical 

ratio formula,! was found to be -0.31, Which 1s not 

sign1f1oant but very likely due to errors in rardom 

sampling. JI 

]j Table 7. 

y Table&• 

3./ T'able 10. 



Table 7 .--INTELLIGENCE QUOTI:hlNT OF CONTROL GROUP, BASED 
ON Gil'MA TEST IN OTIS QUICK-SCORING MENTAL ABILITY TESTS, 
SHOWING THE ARITHMETIC MEAN AND STANDARD DEVIATION 

scores: 119, 118, 118, 116, 113, 113, 112, 112, 110, 10g, 
108, 106, 106, 105, 104, 102, 97, 95, 94, 93. 

c.r. M-P f 

11!. 5-121. 5 120 l 
115.5-118.5 117· 3 
112.5-115.5 1141 2 
log.5-112.5 lll 3 
lOo.5-109.5 108 2 
103.5-106.5 105 4 
100.5-103.5 102 1 

97. 5--100. 5 99 0 
94. 5---97. 5 96 2 
91.5--94.5 93 2 

S =- 3 l'f .,.. 20 

ARITHMETIC ~ 

C ::. +t'd-fd::. +20-214- = -0. 20 
N 20 

AM::: Guessed M-P + (-tc )s = 

108 + (-0. 20 )3 ::; 107 .4o 

d fd Xfd.z. 

+4 .+4 16 
-+3 +9 27 
+2 .+4 8 
+l + :s ~ 

0 0 0 
-1 -4 lf. 
-2 -2 4 

=~ -0 0 
-8 32 

-5 -10 50 

l: t'd. 2 
:: 144 

Symbol Exp1anat10n: O.I.--Class Interval; M-P-Y1d 
Point; r--Frequency; : c1--Distr1but1on; a-step In
t rval; N--Number of oases; ~ --sum of; o--Correc
tion; AM--Ar1tt!IIlet1c Mean; tr-Standard Deviation. 

I 

' 
: 

' 



Tabl 8 .--INTELLIGENCE QU0Til!:NT OF EXP !.RIMENTA.I., OR0U:e, 
BASED ON GA TEST IN OTIS QUI0K-S00RING ME TA.I., ABILITY 
TESTS, SHOWING ARITI-lMETI0 MEAN AND STANDARD DEVIATION 

Scor !: 121, 119, 116, 115, 114-, 112, 112, 111, 111. 110, 
·109, 109, 106, 106, 104, 103. 102, 98, 95, 93. 

. 

O.I. M-P f d td. z-td.il 
-

118.5-121.5 120 2 +4 -+8 32 
115.5-118.5 117 1 +3 -+3 - 9 
112.5-115.5 114- 2 +2 -1-4- g 
109.5-112.5 111 5 +1 +5 5 
106. 5-109. 5 108 2 0 0 0 
1103. 5--106. 5 105 3 -1 =~ 3 
100.5-103.5 102 2 -2 8 
97.5-100.5 99 1 -3 =~ 9 
94-.5--97.5 96 l -4 16 
91. 5---94. 5 93 1 -5 -5 25 

B .. 3 N =20 ~.fd 2 
" 115 

ARITIDAETIC M.EAN -
C..,. tfd-fd = +20-1'.z = +O • 05 

N 20 

AM. ~ GUESSED l,f-P + (-tc )s = 

108 t ( 0.05 )3 = 108.15 

7.17 

Sym ~l Explanation: c.r.--Olas Interval; M-P--M1c1 
Fo1nt; r--Fr quency; d--D1stribut1on; a-step In
terval ; N--Nwnber of Ca!e!; Z:-Burn ot; c-corr o
t1on; ilt--Ar1thm,tic Me~n; r -stana.ard. D v1at1on. 



GROUP RANGE OF SCORES ( 100% Range Bars) 

~5 9p 9q l.QO l ,05 l~O ll,5 ~20 l?§ l~O 

Control••••••••• 

Experimental ••••• 
MD--109.5 

85 90 95 100 105 110 115 120 125 130 

Fig. z.--Intelligence quotient of control and experimental groups, based on Gamma 
Test in Otis Quick-Scoring Mental Ability Test. 



Tabl , 9 .--STA:t-."DARD ERROR OF THE MEAN IN INTELLIG CE 
QUOTIENT OF BOTH CONTROL AND EXPERIWil TAL GROUPS, BASED 
ON GAWitA TEST I OTIS QUICK-SCORING MENTAL ABILITY 
TESTS 

control Group 

Previously Comput d Symbol 
Invo1v d: 

:::-20; l"c:.==g.04-

SE c.-=- .re = 8. 04- :: 1. 80 
~ 'f20 

Experimental Group 

Previously computed symbol 
Involved: 

"' 20 ; re -= 7. 1 7 

SEe=~=J.17 -=- 1.60 
'{1f- no-

Symbol Explanat 10n: N=Numb r of Oases; .re. -Sta ard 
D viat1o of Oo trol Group; re --Sta dard Deviation ot 
Exper1m ntal Group; SEc--Standard Error of the Kean 
ot control Group; SEe-Stand rd Error of t e eans of 
Exp rim nt 1 Group. 

Tabl 10.--CRITIOAL RATIO APPLIED TO INTEIJ.,IGENOE QUO
TIENT OF BOTH CONTROL AND EXPERIME TAL GROUPS, BASED ON 
GAlAlAA TEST IN OTIS QUIOK-SOORING UENTAL ABll,ITY TESTS 

Previously computed symbol Invo1v d: AlL~-107.4-o; 
Alle--108.15; SE~-1.80; SE e--1.60 

t.,. s,.. AUe :: 107.00- 108.15 -0.31 
~ (SEC_)~ + {SEe.F ~ (1.SO)Z + (1.60)1 

symbol Explanation: t--or1t1ca1 Rat1oi 
Mean of control Group; AlL t..-Ar1tnme~1c 
m nt~l Group; SEc:.-Stan~ard Error ot th 
trol Gro 1p; 8Et..-Stanc1ard Error of tl'1 
men t 1 oroup. 

~-Ari thm tic 
an ot Experl
M:ean ot Oon

ean ot Experi-



The third criterion usact. in selecting the 

two groups was that of typewriting speed. Englehart 

(21) mentioned. the inclusion of achievement tests as a 

criterion to be used in experimentation of this nature. 

oomputation of the scores mact.e by the stu

dents in the ad.ministration of Oommercial Mucation 

survey Junior Typing Test 1, A anct. B, snows that the 

arithmetic mean of the control group in typing speed 

was 31.05 With a standard deviation of 6. 78. i,f oa1-

cu1a tions with regard to the typing speed. of the ex

perimental group shows the ar1 thinet1c mean to be 

30.15 with a standard deviation of g.19 • .2/ Figure 3 

shows the typing results in graphic form. 

Table 13 shows t:t1e standard error of the 

mean in typing ab111 ty of tlie control group to be 1. 52; 

that of tlle experimental group, 1.33. 

Substituting these results in the critical 

ratio formula, .1 was found to be 0.38, Which is not 

significant but due very likely to errors in random 

sampling. !:./ 

.!3:/ Table 11. 

:i/ Table 12 • 

..§/ Table 14-. 



-

Table 11.--TYPING SPEED OF CONTROL GROUP, BASED ON TEST 
NO. 1, A AND B, IN THE COMMERCIAL EDUCATION BURI/EY 
,JUNIOR TYPING TEST, AND SHOWING THE ARITHMETIC l.{EAN AND 
STANDARD DEVIATION 

s~o~es: 43, 42, 42, 40, 37, 36, 35, 3~, 33, 30, 29, 2t, 
27, 26, 26, 24, 24, 24, 20, 20. 

c.r. lL-P f 

40.5-43.5 42 3 
37.5-40.5 39 1 
34-.5--37.5 36 3 
-;1. 5-34.5 -;.,~ 2 
28.5-31.5 .Q 2 
25.5-28.5 ~~7 

"'" 22.5-25.5 24 3 
19.5-22.5 21 2 

B = 3 N: 20 

ARITHMETIC MEAN 

c ,. +rc1-rc1 ~ +23-16 ,. +o. 35 
N 20 

AM ::: Gues~e<1 :M-P + (t c )s = 

30 t (0.35)3 = 31.05 

d td 

-,.4 -+12 48 
+3 + 3 . 9 
+2 + 6 12 
+l + 2 2 

0 0 0 
-1 -I+ ·14-

-2 -6 12 
-3 -6 18 

z.fd ;z. "' 105 

STANDARD DEVIATION 

~-; (i ~c1' - (-to )i. ) s =--

(11~6 - ( o. 35 >t) 3 :: 6. 73 

Symbol Explanation: o.r . --01ass Int rval; l,{-P-- 1<1 
Po1nti· t-Frequency; c1-Distribut1on; s--st p In
terva; N--Number ot Oas s; 2: -sum ot; c-correc
t1on; AM--Arltllmetic Mean; r -sta.c1d.ard D v1at1on. 



-

Tabl 12.--TYPING SPEED OF EXPERll<ENTAL GROUP, BASED ON 
TEST NO. 1, A AND B, IN THE 00Ml4ERCIAL EDUOArrION SUR
VEY JtJNIOR TYPING TEST, SHOWING THE ARITHMETIC MEAN 
AND STANDARD DEVIATION 

Scor s: ~, 42, 40, 39, 39, 39, 32, 32, 30, 28, 27, 
27, 26, 25, 24, 24, 21, 20, 20, 19. 

O.I. ~t-P f Cl fd Zfc12 

46. 5--49. 5 48 l -t6 -+ 6 36 
43. 5-'~6. 5 45 0 -+5 -+ 0 0 
4-o. 5--43. 5 42 l -+4 -t 4, 16 
37.5--40.5 39 4 -+3 ·H2 36 
34. 5--37. 5 36 0 -t2 + 0 0 
-;1. 5--34. 5 ~;s 2 ~l + 2 2 
28.5-31.5 30 1 0 0 0 
25.5-2~.5 27 LJ. -1 - '+ '+ 
22.5--25.5 24 3 -2 - 6 12 
19.5-22.5 21 3 -3 - 9 27 
16.5--19.5 18 1 -4 - 4 16 

S -= 3 N ... 20 

ARITHMETIC liEAN STANDARD DEVIATION 

C • tfdj/d , ±24;~2 , 0.05 I~~ - (±c )2 JS = 

Al.!• ClU s d -P t (±c) • 01~5 -( 0.05 )2)3 = 8.19 

30 + ( 0. 0 5 ) 3 = 30. 15 

Symbol Explanation: O.I.--Olass Int rval; -P - id 
Point; f-Frequency; c1--Di tribution; ; s--Step In
terval; N-Numb r of oases; ~-sum of; c-correc
tion; AM--Ar1thmet1c Mean; er-standard D v1at1on. 



GROUP RANGE OF SCORES (luO% Range Bars) 

Control ••••••••••••••• 

Exper1mentaL•••••••••• 

LO 2U ~b 30 ~o 40 'ib 50 bb 

Fig. 3.--Typing speea of control and experimental groups, oasea. on Test No. l, A 
ana B, 1n the Commercial Education Survey Junior Typing Test. 



Table 13.--STANDARD ERROR OF THE MEAN IN TYPING SPEED OF 
.BOTH CON1l'ROL AND EXPERIMENTAL GROUPS, BASED ON TEST 
NO. l, A AND B, IN THE OOWEROIAL EDUCATION SURVEY 
JUNIOR TYPI G TEST 

control Group 

Previously Computed Symbols 
Invo1ve<1: 

N ; 20; d'"e=6.7~ 

8~:: o'e. : 6. 78 ::> l. 52 

Pf20 

Experimental Group 

Pr ViOUSlY Comput <1 Symbol 
Involved: 

N ~20; re:8.19 

BEe= re =-~ = 1.33 

pp-o 
~ - . 

Symbol Explanation: N--Number ot Oas s; re. --Standard 
Deviation ot Control Group; re-Btan<1ar<1 Deviation ot 
EJCper1mental Group; SE~--stan<1ar<1 Error ot the Mean 
of control Group; BE~--Sta.nd.ard Error of the Means or 
Experimental Group • . 

Tabl 14-.-0RITIOAL RATIO APPLIED TO TYPING SPEED OF OON
TROL AND EXPERIMENTAL GROUPS, BASED ON TEST NO. l, A 
AND B, IN THE OOlMEROIAL EDUCATION SlJRlEY JUNIOR TYPING 
TEST 

Previously computed symbols Invo1v d: AlL .--31.05; 
AJ.< --30.15; 8Ee--l.S3; SE~-1.52 

Symbol ExPlanat1on: t--Or1t1cal Ratio; AMe--Ar1thmet1c 
Mean ot control Group;; AM:e.--Ar1 thmetio Mean or Exper1-
men tal Group; SEe-Btandard Error ot the Uean of con
trol Group; SEe-Standard Error or the Mean of Exper1-
m ntal Group. 



The fourth criterion used was that ot me

chanical ability. Bingham (2:9) stated that mechanical 

ability has been found to correlate closely With 

progress in office work. Josserand (31) used a test 

of mechanical ability in his experiment. 

Administration of the MacQuarr1e Test for 

ec11anica1 Ab111 ty shows the ari trunetic mean of the 

control group in mechanical ability to be 64.95 with 

a standard deviation of 12.g1. J./ Oalculations with 

regard to the mechanical ability of the experimental 

group shows the arlthmetic mean to be 63.15 With a 

standard deviation of 11.61. ~Figure~ shows the 

results graPhicallY. 

Table 17 shows the standard error of the mean 

1n mechanical ability of the control group to be 2.87; 

that of the experimental group, 2.60. 

Substituting these results in the critical 

ratio formula, 1 was found to be o.47, Whicll 1 not 

significant but due very likely to errors in random 

sampling • ..2,1 

J/ Table 15. 

]/ Table 16. 

:l,/ Table 18. 



Table 15.--ME0HAlUCAL ABILITY OF CONTROL G·ROU'P, BASED ON 
litAOQUA:RRIJi~ TEST FOR MECHANICAL .ABILITY AND SHOWING THE 
ARITHMETIC MEAN AND STANDARD DEVIATION 

.. ·- -

scores: 96, 83, 82, 81, 76, 72, 70, 65, 65, 
57, 57, 57, 51, 51, q.g, 4.7. 

63, 61, 60, 
5S, 

C. I • . :M-P f c1 f<l :Et'd. 2 

94.5--97.5 96 l +10 t lO 100 
91. 5--94. 5 93 0 +- 9 + 0 0 
83. 5--91.5 90 · 0 + 8 t- 0 0 
85.5--ms. 5 37 0 +- 7 + 0 0 
82. 5-85.5 84 1 t- 6 + 6 36 
79.5-82.5 81 2 + 5 +10 50 
76.5--79-5 78 0 t 4 +. 0 0 
73.5--76.5 75 1 +- 3 + 3 9, 
70.5--73.5 72 1 + 2 + 2 4 
67.5--70.5 69 1 ... 1 + 1 l 
t>'f-.5--67.5 60 2 0 0 0 
61.5--b1'-.5 63 1 - l - 1 1 
58.5-61.5 60 2 - 2 - 4. . 8 
55.5-58.5 57 4, : ~ -12 36 
52.5-55.5 51+ 0 - 0 0 
l.j.9. 5-52. 5 51 2 - 5 -10 50 
46.5--49.5 1+8 2 - 6 -12 72 

. 

s .,,. 3 N::. .20 Ztcf..Z ::: 367 

ARITHl,lETIO MEAN STANDARD DEVIATION 

o: (~i: f~2 
- (-t c )2 J s: C ::, t fd-fe! ::. f)2-,29 :: -0. 35 

N 20 

AM -: Guessed. -P t- ( ±c )s ::. (i 3~6 - (-0.35)•)3. 12.81 

66 t- (-0.35 )3 ,,_ 64.95 

I 

symbol Explanation: c.r . --c1ass ILterva1; V.-P-- 1c1 
Point; !--Frequency; d.--Distr1but1on; s-Step In
terval; N--Number ot oases; r -sum of; c-correc-
t10 ; .1--Ari t11metic Mean; 0--Stand.ard Deviation. 



~ 

Table 16.--MEOHANICAL ABILITY OF ~PERDAENTAL GROUP, BASED 
ON MACQUARRIE T]BT FOR litECHAPICAL ABILITY AND SHOWING 
ARITHMETIC EAN AND STANDARD DEVIATION 

scores: 84, 78, 77, 76, 75, 69, 69, 67, 66, 65, 62, 60, 
57, 57, 57, 57, 57, 45, 45, 40. 

c.I. M.-P t <1 :f'c1 ~t"c1 i. 

132. 5--85. 5 84 1 +8 + 8 64 
79. 5--82. 5 81 0 t-7 + 0 0 
76.5-79.5 78 2 t-6 +12 72 
73.5--76.5 75 2 t5 +10 50 
70.5-73.5 72 0 +4 + 0 0 
67.5-70.5 69 2 +3 i" 6 18 
64-.5-67.5 66 3 +2 + 6 12 
61.5-64-.5 63 1 +l + 1 1 
5B. 5-61. 5 60 1 0 0 0 
55. 5--5lS'. 5 57 5 -1 - 5 5 
52.5-55.5 54- 0 -2 - 0 0 
49.5-52.5 51 0 -3 - 0 0 
4-6.5--49.5 48 0 -4 - 0 0 
li-3.5-46.5 4-5 2 -5 -10 50 
40.5-43.5 42 0 -6 - 0 0 
37.5-40.5 39 1 -7 - 7 49 

s ,,_ 3 N °' 20 Z.t"c1 ,! ::, 321 

ARITHlifEr IC ~ STANDARD DEVIATION 

C .. f :f'd-fcl +43-22 ~ f l.05 
N 20 

r, (i~ - (±c)' )s, 

AM =Guessec1 -P + (tc)s .. 

60 ~ ( 1. 0 5 ) 3 ::: 6 3. 15 

(P~~ - ( 1.05 i•J 3 • 11.61 

symbol Expla11at1on : o.r.-c1ass I1 terva1; -P--lL1c1 
Point; t"-Freque1cy; <1--D1stribut1on; 8-Step In
terval; -- umber of oases; £--s - of; , c-Oorrec-
tion; --Ari ttimetic ean; o -Sta.u ard Deviatio • 



GROUP RANGE OF SCORES ( 100% Range Bars ) 

_Q ____ _l_05 

Control •••••• 

Experimental, 

35 40 45 50 55 60 65 70 75 80 85 90 9 5 

Fig. 4,.--Mechanical ability of control and experimental groups, based on MaoQuarrie 
Test for Mechanical Ability. 



Table 17 .--STAliDARD ERROR OF THE MEAN IN UEOHANICAL ABILI'I'Y 
OF BOTH 00.1.lTROL AND EXPJl:RIMENTAL GROUPS , BASED ON 0-
QUARRIE TEST FOR .MECHANICAL ABILITY 

Control:_ Group 

Previously computed. Symbols 
Involved.: 

N ... 20; rc. .. 12. 81 

SEc. ...€.!:_ ::. 12. 81 = 2 . 87 
f"N'{2o" 

Experimental Group 

Prev1ous1y Computed. Symbols 
Involved.: · 

N ~ 20 ; resll . 61 

SEe -..__!',!!_,, 11.61 ~ 2.60 nr ~ 

Symbol ExPlanat1on: N~Nwnber of Oases; .rc. -Standard. 
Deviation of Oontrol Group; :~e -Btandard. Deviation or 
Experimental Group; SE c.--Stand.ard Error of the eans 
or Control Group; SEe--Stand.ard. Error or the Means of 
Experimental Group. 

Table 18.-0RITIOAL RATIO APPLIED TO M:EOHA IOAL ABILITY 
OF BOTH CONTROL AND EXPERDaNTAL GROlJP.S , BASED O 0-
QUARRI ~ TEST FOR M:EOHANIOAL ABILITY 

Previously Oomroted. Symbols Involved.: Al,{r-6~. 95; 
Al,( e:--63 . 15; BE~--2 . 87; SE~--2.60 

t -:. AlCc:.,-:.. AU e. 
~ { SEc. )2+ ( SE e) i 

__ -::;=;6:::;:::4::::. 9~5::;:-:.=:6:::3:;:. l::;5:;:::;:;;:.:- • = 
"i ( 2 •. 87 )1 -+ ( 2 • 60 } L 

o.47 

Symbol Explanation: t--0rit1cal Ratio; All c..-AritlUnetlc 
Mean of control Group; A}.(•--Ar1 t11met1c Mean or Experi
mental Group; . SE~-standard Error ot the Mean or Con
trol Group; · SEa-Standard Error of the Yean or Experi
mental Group. 



The fifth and final criterion used was that 

of English ability. Both Wanous (5~) and Malone (35) 

stressea in tneir studies the importance of correct 

English in secretarial work. 

Administration of the cooperative English 

Test, Test A: echanics of Expression, Form T, shows 

the arithmetic mean of the control group to be 37.80 

With a standard deviation of 21.63 • .1.Q/ The arith

metic mean of the experimental group was 3g.50 With a 

standard deviation of 26.60 • .JJ/ Figure 5 shows the 

ca1cu1at1ons graphically. 

Table 21 shows the standard error of the 

mean of the control group 1n English to be ~.8~, ana 

that of the experimental group, 5.95. 

Substituting these results in the critical 

ratio formula,! was found to be -0.09, Which is not 

significant but very likely due to errors 1n random 

sampling. W 

10/ Table 19. 

]J/ Table 20. 

J:.W' Table 22. 



Table 19.-ENGLISH ABILITY OF CONTROL GROUP, BASED ON 00-
OPERATIVE ENGLISH TEST, TEST A: HECHANIOS OF EXPRESSION, 
FOR}.{ T, SHOWI G ARITEMETIC lAEAlif AND STANDARD DEVIATIOl 

scores: 73, 61, 61, 60, 57, 56, 53, 52, 48, 44, 40, 36, 
29, 22, 18, 13, 11, 9, 8, 1. 

o.r. M-P r d fd Z-td. z. 

66.5-73. 5 70 l +5 + 5 25 
59. 5-66. 5 63 3 +4- +12 48 
52.5-59.5 56 3 +3 + 9 27 
45.5-52.5 49 2 +2 + 4- g 
':55. 5-45. 5 42 2 +l + 2 2 
731.5-38.5 35 1 0 0 0 
24.5-31.5 28 l -1 - l l 
17. 5--21+. 5 21 2 -2 - 4 8 
10.5--17.5 14 2 -3 - 6 18 
3.5--10.5 7 2 -14- - 8 32 

-3.5--3.5 0 l -5 - 5 25 

S ,._ 7 N ,. 20 

ARITHMETIC ~ 

C,. + tc1-fc1 ,. + 32-21! ~ +0. 40 
N 20 

Al(~ Guessed M-P + (:tc )s ~ 

3 5 + ( 0 • 4-0 ) 7 -= 3 7. 80 

STANDARD DEVIATION 

('. G¥ -(Tc)• )s = 

~ .l~ - (0.40)~7 = 21.63 

Symbol Explanation: o.r.--01ass Interval; M-P-M1c1 
Point; t'-Frequency; d--D1stribut1on; s--Step In
terval; · N-Number of Oases; ?:' -Sum ot; c-Oorrec
tion; AM--Ar1 throe tic Uean; r -standa rd Deviation. 



Table 2Q.--ENGLISH ADILI'l'Y OF EXPERDLENTAL GBOUP, BASED 0 
COOPERATIVE ENGLISH TEST, TEST A: M.EOHANICS OF EXPRESS
ION, FORM T, SHOWING ABITHMETIO lA.EAN AND STANDARD m;.. 
VIATION 

scores: 96, gg, 8~, 57, 53, 44, 40, 40, 40, 35, 32, 29, 
25, 20, 19,, 15, 13, 13, 4, o. 

a.I. -P 

94.5-101.5 98 
8'7.5--94.5 91 
8'0.5---87.5 84 
73.5--80.5 77 
66.5--73.5 70 
59.5--66. 5 63 
52.5--59.5 56 
45.5---52.5 49 
38.5--45.5 42 
~l. 5--38'. 5 35 
2'+.5--31.5 28 
17.5---24.5 21 
10.5-17.5 llJ 
3.5---10.5 7 

-3.5-- -3.5 0 

s ;, 7 

ARITH:M!'!'.,IO ~ 

C.: +fd-td = t34-2~ = +O. 50 
20 

All =-Guessed lL-P + (tc)S= 

35 + (+0.50)7= ·38.50 

f 

l 
1 
l 
0 
0 
0 
2 
0 
4 
2 
2 
2 
3 
1 
1 

N-:-.20 

d fd ll'd2 

+9 +9 81 
..,g -+8 64 
-+7 +7 4-9 
+6 +0 0 
4-5 +o 0 
+4 +o 0 
+3 +6 18 
+2 +o 0 
+l -4-4 4 

0 0 0 
-1 -2 2 
-2 -4 g 
-3 -9 27 
-4 -4- 16 
-5 -5 25 

ll'd2
: 294 

STANDARD DEVIATION .. - --
r ~ (~~ - (-to )2

) s = 

~ 2~~ + ( o. 50 >') 7 :26.60 

Symbol Explanation: 0.I.-Class Interval; M-P-Mid 
Po1nt; t--Frequency; d-Distribution; s--Step In
terval; N--Nu.mber or Oases; E--sum of; c-Oorrec
tion; All-Ar1thlnet1c Mean; o-Stan~ard Deviation. 



GROUP RANGE OF SCORF..'3 (luO% Range Bars) 

Control ••••••••• 

Experimentai ••••• 

0 8 16 24 32 40 48 56 64 72 80 88 96 

Fig. s.--Engl1sb ao111~y of control and ttXperimental groups, oased on Cooperative 
English Test, Tes~ A: Mechanics of Expression, Form T. 

104 
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Table 21.-STANDA.RD ERROR OF THE }.{EAN IN ENGLISH AB .LITY 
OF BOTH OONTROL AND EXPERIMENTAL GROUPS, BASED ON COOP
ERATIVE ENGLISH TEST , TEST A: MEO.HA IOS OF EXPRESSION, 
FOIM T 

control Group 

Previously CompUted Symbols 
Involved:: 

N..-20; cr'c. =21 . 63 

SEC=~" 21 . 63 = 4 . 81+ 

~ ~ 20 

Experimental GrouE 

Previously Computed Symbols 
Involved: 

N '"20; re=26.60 

SE c re = 26. 60 = 5. 95 

1 N Y 20 

Symbol Explanation: N-Nurober of cases; rc. -Standard 
Dev1at1on of control Group; r~ -standard Deviation or 
Experimental Group; SE~--standard Error of thP, Mean 
of control Group; SEe-Btanlard Error of the Mean of 
ExPerimentAl Group. 

Table 22.-0RITIOAL RATIO APPLIED TO ENGLISH ABILITY OF 
BOTH CONTROL A D EXPERDA:ENTAL GROUPS , BASED OH COOPERA
TIVE ENGLISH TEST , TEST A: lLEOHANIOS OF EXPRESSION, 
FORM T 

Previously CompUted Symbols Involved: AUc--37. 80; 
Al{ e.--38. 50; SE c.--4. ~4 ; SE e.-5• 95 

t : Al.{ c. - .A.M e 37,80 - 38.50 = -0 . 09 
~ ( SE c. )2. + ( SE e ) z - 1(~. 84)z + (5.95) 2 

Symbol Explanation: t- -or1t1ca1 Ratio; AM~--Ar1thlnet1c 
Mean of control Group; AMe.--Arithlilet1c :U:ean ot Experi
mental Group; 8Ec.--Standard Error of the ean of con
trol Group; SEe--Standard Er or of the ear1 of Experi
mental Group. 



It was stated in the introduction that no two 

individuals are exactly alike. Likewise, it would be 

difficult to get two groups that are exactly alike. In 

this case, the actual differences approached zero in 

that the differences in the f1Ve criteria ranged from 

0.09 to o.~9. A difference of between 2 and 3 woUld be 

required, according to the statistical experts quoted 

above, before the difference could be considered s1g

nifica.£1t. 

It Will be J.loted that the experimental group 

exceeded the control group sligt1t1y i intelligence am. 

English ability, and that the control group, i turn, 

Slig.l:J.tly exceeded t:i:1e experimental group in typing 

speed and mechanical ability. students in the control 

group on the average were a little younger than those 

in the experimental group. 

Since the five criteria used were not proved 

stat1st1callY different, the control and experimental 

groups may be considered equivalent in this studY. 

Table 23 summarizes the criteria used to establish 

equ1va1ency. 

Rrocedure 

This letter-writing experiment started With 

the opening of the second semester of the 1944-45 

sctoo1 year and continued for 12 weeks. embers of 

the experimental group met the first hour of the 



I 

Table eJ. --COMPARISON OF CRITERIA USED TO ESTABLISH EQUIVALENOY 

CRITERIA OF CONTROL GROUP EXPERIMENTAL GROUP DIFFERENCE 
EQUIVALENCY AM SD SEM All. SD SEM :t_ 

Chronological Age in Months 
(school records) •.•.........••• 206.70 6.42 1. 44 207.45 6.99 1.56 -0.35 

Intelligence Quotient 
(Otis Quick Scoring Mental 

107.40 s.o4 Ability Test, Gamma Test) ••.••• 1.so lOS.15 7 .17 1~60 -0.31 

Mechanical Ability 
I (MacQuarrie Test for 

64.95 63.15 11.61 2.60 Mechanical Ability) ••...•••.••• 12.Sl 2.s7 o.47 

Enflish Mechanics Ability 
Cooperative English Test A, 

Mechanics of Expreseion,TJ ••••• 37.so 21.63 4.S4 3s.50 26.60 5.95 -0.09 

Tyfing Speed 
j Commercial Education Survey 

Junior Typing Test, No . 1 A 
6.7s and B) .....................••. 31.05 1.52 30.15 s.19 1.s3 0.3s 

Symbols: AM--Arithmetic Mean; SD--Standard Deviation; SEM--Standard Error of the Mean; 
1--Critical Ratio. In this study, the criterion of significance is two. 

"' 



afternoon; those in. tr1e control group, the second :nour. 

B0th groups were taught by the same competent instructor 

Whose business background was a further aid in helping 

the students attaln office standards. The control 

group was taught by the traditional textbook method 

outlined earlier in this chapter; the experimntal 

group was taught by the unit of instruction method 

Which has aJ.so been described. in detail. No work was 

required of the students outside class hours. 

On t11e first day of the experiment, Com

mercial Education survey senior Typing Test 2, Business 

Letter, was administered by the instructor to both 

groups. on the three fo11ow1ng days, the three parts 

of the adaptation of the Nat1oua1 Clerical Stenographic 

Ability Test of 194-1 were administered by the in

structor to both groups. The same tests 1 t e same 

order were again adlninlstered bY tne instructor to 

botn groups during the last four days of tne experi

ment. . The first administration was g1 ven to see now 

much, if anyt ing, the students in ooth groups already 

knew ab'JUt letter writing and also to as ertain w ether 

a statistical d1.f.fereL1ce might exist with regard to 

tne1r abilities 1n that direction. The second ad

m1n1strat1on was given to measure the progress made by 

the two groups and. again to see Whether a stat 1st1cal 

difference existed. Thi~ ~ame procedure was followed 



----------------------------.--
bY Josserand (31:50) and Drinkall (20:55), whose 

stud1es were reviewed in detail in Chapter II , 11 :Rev1ew 

of Literature.," 

The critical ratio technique recommended by 

both Remmers and Gage ( 4-4-: 550) ar1d by Treloar ( 51: 29) 

was applied to the scores of both administrations of 

the tests. This critical ratio formula 1s; 

1 _ An! S: - Al4. e 
~ ( SEc )2 t { SE e) l 

Answers were found ii this chapter toques

tion one , "What practices are fo1101ed bY busi ess 1n 

typing letters?" , and question two, "What shall com

pr 1se the content of t J.e co trol course and of the ex

periment~l course?" 

The answer to question f1 ve , " at are the 

results of the experiment?", Will be found in the next 

cha.pt er , "Discussion and Findings , 11 bY applying the 

statistical formulae mentioned above to the results of 

the test act.ministrations. 



--------------------------·-·-

Chapter IV 

DISCUSSION ABD FINDINGS 

wTne pb,yslcal appearance ot a business letter 

may be just as important to the success ot the letter 

as the message,•. stated one authority (41:53) in sum

ming up the typiat•s responsibility in business letter 

writing. An analys1 ot the practice Preterred bJ 

business and recommended bY research studies and current 

textbooks reveals that this pleasing physical appear

ance or •mailab111t1• ot a letter results from a com

bination or tour factors: strict adherence to letter 

style; balanced placement ot the letter on the page; 

correct use ot English mechanics in Which cap1ta11za

t1on and PW1ctuat1on Play. an important role; and 

typ0graph1ca1 ett1c1enoy and neatness. (See Table 82, 

APPend1X) 

A review ot standardized 1etter-wr1t1ng tests 

Which 1noluded these tour tactors resuited in the choice 

or the to11ow1ng two testator use 1n tllis experiment: 

Oommerc1a1 Education survey senior Typing Test 2, 

Business Letter (25:476-~71) (6:315); and an adapiation 

Of the National 01er1ca1 Stenographic Ability Test ot 
1941 (25,~8.3-~8~) (6:317) (10:JO) (J:25) (29:21-22). 



The ad.m1n1stration of these two tests at the 

start ot the experiment established an additional cri

terion ot equiva1ency and showed What each stUdent al

readY mew about letter-writing technique•; the 

ad.m1n1strat1on at the end ot the exper1 ent measured the 

progress made bY the students as a result ot the 1n

struct1on they had received. These two ac1m1n1strat1ons 

are outlined below. Scores made are snown in Table 2~. 

~1rst ' adm1nistrat1on ot Test 2 in 
Oo.mmeroial Education aurmsenlor 
'l'YP1ng Test, Business Letter 

un the first day or the letter-writing ex

periment, ~est~ 1n the uommerc1al Education survey 

Senior TYP1ng Test, Business Letter, was ad.ministered 

to the students in both the control and experimental 

groups. Results Showed that the arithmetic mean ot 

the control group was 0.95 With a standard deviation ot 

2.75 (See Table 25). The arithmetic mean or the experi

mental group was 1.55 With a standard deviation ot 3.38 

(Bee Table 26). 

the results. 

1gure b g1ves a graphic picture ot 

standard error or the mean was calculated tor 

both groups and showed 0.62 tor the control group; 0.76 

ror the experimental group. (See Table 27) 

~ubstitutlng these oa1cu1at1ons in the cr1t1-

ca1 ratio formula, t ::: All c- - Alt e, , 1 was :toun<1 
~ (SE~)~+ ( 8 z) 



Table 24.--SOORES MADE BY CONTROL AND EXPERIMENTAL 
GROUPS IN FIRST RUN OF TWO LETT R-WRITING TESTS 

CONTROL GROUP EXPERIMENTAL GROUP 

Stu- Test Te.st Stu- Test Test 
ct.ants l 2 ct.ants _L_ 2 -
J. B. 0 86 D. A. 0 14,-7 
E. B. 0 0 u. B. 0 89 
E. B,. 0 41 o. D. 0 0 
E. B. 0 64 G. D. 12 6~ 

v. B,. 0 26 v. F. 0 21 
M. D. 0 31 B. G. 6 103 
D n. 0 23 v. H. 0 0 
K. F. 12 72 • I. 0 6 

A. H 0 0 P. J. 0 5 
E. x. 0 0 J. M. 0 30 
s. K. 0 39 D. 0 12 
F. 0 27 a • 0 0 

K. s. 0 0 K. N. 0 69 
s. s. 3 43 E. P. 0 72 
A. s. 4 42 B. s. 0 7 
A. s. 0 12 M. s. 0 12 

J. s. 0 22 D. T. 4. 6~ 
H. s. 0 0 R. T,. 0 27 
E. w. 0 87 A. • 0 0 
B. w. 0 15 L. w. 9 16 

Total 19 630 31 662 

Scores Based. .Qf!: 

Test l--Oo10merc1a1 Education survey Senior Typing Test, 
Test No. 2, Business Letter. 

Test 2--Ad.aptatlon of National Clerical Stenographic 
Ability Test Of 1941. 



Tabl 25.-LETTER-WRITING ABILITY OF CONTROL GROUP, BASED 
ON FIRST RUN OF T]JST NO. 2 IN THE COMMERCIAL EDUCATION 
SURVEY SENIOR TYPING TEST, SHOWING THE ARITIDAETIO MEAN 
AND STANDARD DEVIATION 

Score : 12, 4, 3, o, o, o, o, o, o, o, o, o, o, o, o, o, 
o, o, o, o. 

C.I. M-P t d :r<1 'E:r<'l 

11.5-12.5 12 l -+11 +11 121 
10. 5-11. 5 11 0 +10 + 0 0 
9.5-10.5 10 0 + 9 -+ 0 0 
8. 5--9. 5 9 0 ... g + 0 0 
7. 5---8. 5 g 0 + 7 + 0 0 
6. 5-- 7. 5 7 0 .. 6 + 0 0 
5. 5--6. 5 6 0 -+ 5 + 0 0 
4.5---5.5 5 0 -+ 4 -t 0 0 
3.5--4.5 4 1 -+ 3 + 3 9 
2.5-3.5 3 1 4 2 + 2 4-
1.5--2.5 2 0 -+ 1 ➔ 0 0 
o. 5--1. 5 1 0 0 0 0 

-0.5--0.5 0 17 - l -17 17 

a -..1 N =- 20 z. :fd z. .. 151 

ARITHMETIC MEAN STANDABD DEVIATIOU 

C ,. +td-fd,, +16-1] :: -0.05 
N 20 

,, (i ~ - (±c >') s • 

AM::: Guessed M-P + (± c )s = 

1.00 + (-0.05)1"' 0.95 

0 lf~ - (-0.05}'ll • 2,75 

-

Symbol EXPlanat1on: O.I.--Class Interval; JL-P-lild 
Point; :f-Frequency; d--n1str1but1on; s-Step In
terval; N--Number o:r Oases; ~-sum o:t; c--oorrec
t1on; AM--Arithm tic Mean; · r -standard Deviation. 



Table 26.--LETTER-WRITINO ABILITY OF EXPERIMENTAL GROUP, 
BASED ON FIR8'r RUN OF TEST NO. 2 IN THE 00:MMEROIAL 
EDUCATION SURVEY SENIOR TYPING TEST, SHOWING ARITH
METIC MEAN AND STANDARD DEVIATION 

Scores: 12, 9, 6, 4, o, o, o, o, o, o, o, o, o, o, o, o, 
o, o, o, o. 

O.I. M-P 

11.5--12.5 12 
10.5--11.5 11 
9.5--10.5 10 
8.5-9.5 9 
7.5---~.5 8 
6. 5---7. 5 7 
5.5---6.5 6 
4.5--5.5 5 
3. 5--4. 5 4 
2.5--3.5 3 
1.5-2.5 2 
0.5---1.5 1 

-u.~---u.~ 0 

' . 

s =- l 

ARITHMETIC MFAN 

C ,, ±f<1-t'd" ±27-16 :: 0. 55 
N 20 

AM,._ Guessed lL-P + (t'o )! = 

1. 0 0 -f. ( 0. 5 5 )l "l. 5 5 

f 

l 
0 
0 
l 
0 
0 
1 
0 
l 
0 
0 
0 

lo 

N=20 

d fd 

-tll -+11 121 
-+10 + 0 0 
-+ 9 4 0 0 
+ 8 -+ 8 64 
+ 7 -+ 0 0 
.f- 6 -+ 0 0 
+ 5 -+ 5 25 
+ 4 -f. 0 0 
+ 3 -+ 3 9 
+ 2 ➔ 0 0 
+ 1 -+ 0 0 

0 0 0 
- 1 -10 16 

z:f'd z = 235 

STANDARD DEVIATION 

.,...~ ~ - (±cJF} " 

(~ 2~g - <+o. 55 J}i = 3. 38 

Symbol Explanation: c.I.--01ass Interval; U-P--M1<1 
Point; r--Frequency; d--D1~tr1but1on; s-Step In
t rval; N-Number of Oases; E-sum of; o--Oorreo
t1on; .Al.{--Ar1 thmetio Mean; r --standard Deviation. 



GROUP RANGE OF SCORES (luO% Range Bars ) 

Control ••••••••• 

Exper1mentai ••••• 

0 l 2 3 4 5 6 7 8 9 10 11 12 13 

Fig. s.--Letter-writing ab111ty or control and experimental groups, oased on first 
run or Test No. 2 in the Commercial Education Survey Senior Typing Test. 



Table 2 f .--STANDARD ERROR OF THE EA S IN L:E:l'Tl!:R-WRITim 
ABILITY OF BOTH CONTROL AND EXPERIMENTAL GROUPS, BASID 
ON FIRST RUN OF TEST NO. 2 IN THE COWERCIAL EDUCATION 
SURVEY SENIOR TYPING TEST 

oontrol Group F...xper1mental Group 

Prev1ou!lY compu.ted Symbols Previously Oompat d. SymbOll 
Involved: Involved: 

N -: 20; o'e, = 2. 75 N "20; re:: 3. 38 

SE e, = __!3:_ = b.12. == o. 62 SEe"' ..£!:_ = ~ -= o. 76 

f1r ~ 20 ~ N ~ 

Symbol Explanation: N-Number of cases; "'e- -stanc1.arc1 
Deviation or control Group; ae --Standard Deviation ot 
Experimental Group; SEc.-Staooard Error of th ans 
or Control Group; sE~--standard. Error or the Mean ot 
Experimental Group. 

Table 28.-0RITIOAL RATIO APPLIED TO LETT.1!2- RITI G ABIL-
ITY 0]1 CONTROL AND EXPERIMENTAL GROUPS, BASED ON FIRST 
RUN OF TEST NO. 2 IN THE COMMERCIAL EDUCATION SURVEY 
8:ENIOR TY.PING TEST 

-

PreV1ous1y computed Symbols Involved: AlLc.-0.95; 
AMe-1• 55 ;. SEc.,-0.62; BEe.--0.76 

t AM c. - AM:e. 0!25 - 1.52 = -o. 61 =- :: 

1 (SEc.) 2 + (8Ee) 2 1 (0.62)lt (o.1i) 2 

Symbol EXPlanation: t-or1t1ca1 Ratio; .Al,{c.--Arithmet1c 
Mean ot control oroupi m~--Ar1thmet1c Mean ot EXper1-
m ntal Group; SEc.-S an<1ard. Error of the Mean of con-
trol Group; : SEe--Standar~ Error of the Mean of Exper1-
mental Group. 

-



to be -O.bl. (See Table 23) Since a difference ot 2. 

or ore must result betore a s1gn1t1cant statistical 

difference is shown, according to !reloar (51:25) and 

Remmers and Gage (~~:550), the figure ot -O.bl 1s not 

s1gn1f1oant but 1s very 11~e1y due to errors in random 

sampling. 

First administration ot the 
adaptation of the ?latTonil 
Oler1oal Stenographic Ab111ty 
Test .Q.f 1914-1 

on the second, thir<l, and tourth days of the 

~xpar1ment, the three parts that made up the adapta

tion ot the National Oler10a1 stenographic Ability Test 

ot 1914-1 were ad.ministered to the students in both the 

oontrol and experimental groups. Since the results ot 

the original test would have been considered as a 

Whole, each student•s scores were added and considered 

as a Whole. 

Tablea 29 and 30 show the arithmetic mean or 
the oontrol group was 31.00 with a standard deviation 

or 27.10; the arithmetic mean or the experimental group 

was 32.25 With a standard deviation ot 33.~5. Figure 7 

Shows the results in graphic torm. The standard error 

or the mean ot the control group figured 6.06; that ot 

the experimental group, 7.~s. (See Table 31) 

In applying the cr1 tieal ratio formula, .! was 

round to be -0.13, Which again 1s not s1gn1t1cant but 

very likely due to errors in random sampling. (!able 32) 



--
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Table~9.--LETTER-WRITING ABILITY OF CONTROL GROUP, BASED 
ON FIRST BUN OF ADAPTATION OF NATIONAL CLERICAL STENO
GRAPBIO ABILITY TEST OF 194-1 AND SHOWING THE ARI'l'HME
TIO lLEAN AND STANDARD DEVIATION 

Scores: 87,. 86, /2, 64-, 14-3,. 4-2, 4-1, 39, 31, 27, 26, 23, 
22, 1,, 12, o, o, o, o, o. 

C.I. 

IS2. 5-lH. 5 
77.5-82.5 
72.5-7/.5 
67.5-72.5 
62. 5-67. 5 
57.5-62.5 
52.5-57.5 
47.5--52.5 
42. 5--47. 5 
37.5-42.5 
32. 5-31. 5 
27. 5-32. 5 
22.5--27.5 
17.5--22.5 
12.5-17.5 
7.5-12.5 
2.5--7.5 

-2.5---2.5 

-P 

~5 
lSO 
75 
/0 
65 
bO 
55 
50 
4-5 
40 
35 
30 
25 
20 
15 
10 

5 
0 

f 

2 
0 
0 
l 
l 
0 
0 
0 
1 
3 
0 
1 
3 
l 
l 
l 
0 
5 

s -= 5 N : 20 

ARITHMETIO llEAN 

o:: +rd.-td. _ +46-42 :: +o. 2 
N - 20 

AM= Guessed • -P + (±c )s; 

30 t (t0.2)5 = 31.00 

d. 

+11 
tlO 
+ 9 
+ 8 
... 7 
+ b 
.. 5 
+ 4 
+ 3 
... 2 
+ l 

0 
- l 
- 2 
- 3 
- 4 
- 5 
- 6 

fd 

+22 
t 0 
+ 0 
+ g 
t 7 
+ 0 
+ 0 
+ 0 
+ 3 
+ 6 
+ 0 

0 
- 3 
- 2 
- 3 
- 4 
- 0 
... 30 

242 
0 
0 

611-
4-9 

0 
0 
0 
9 

12 
0 
0 
3 
4 
9 

16 
0 

180 

STANDARD DEVIATION 

r~¥- - (to)' ) s ~ 

N 5~~ - (+O.Zl'} = 27,10 

Symbol EXplanat1on: O.I.--Olass Interval; -P- 1d 
Point; f--Frequency; d--D1str1but1on; s--Step In
terval; N--Nwnber ot Oases; E-Sum ot; c-correc
t1on; AU-Ari thmet1c Mean; r-stand.ard. Deviation. 

. 



'l'able 3:).--LETTll:R- RITI G ABILI'l'Y OF FXPERIL(ENTAL GBOUP, 
BASED ON FIRST RUN OF ADAPTATIO!i -OF ,ATIONAL CLERICAL 
STENOGRAPHIC ABILITY TEST OF 1941 AD SHO ING THE 
ARITHMETIC .MEAN AND STANDARD DEVIATIO 

scores: 103, 89, 72, b9, 68, 68, 47, 30, 27, 21, 16, 12, 
12, 7, 6, 5, o, o, o, o. 

C. I. M-P 

102.5--107.5 105 
97.5-102.5 100 
92.5--97.5 95 
t7.5---92.5 90 
82.5---87.5 85 
77.5--82.5 80 
72.5--77.5 75 
07.5-72.5 (0 
62.5---67.5 65 
57.5--62.5 60 
52.5---57.5 55 
47.5---52.5 50 
42.5---~7.5 45 
37.5---~2.5 4-0 
~2.5--37.5 35 
27.5---32.5 30 
22.5---27.5 25 
17.5---22.5 20 
12.5---17.5 15 
7.5---12.5 10 
2.5----7.5 5 

-2.5----2.5 0 

f 

l 
0 
0 
l 
0 
0 
0 
4-
0 
0 
0 
0 
1 
0 
0 
1 
l 
l 
l 
2 
3 
4-

s : 5 N.,. 20 

ARITHMETIC lLEAN 

C - fd.-td s +62-lj~: +o. 45 
N 20 

Al.( ~Guess c1 M-P + (±c )s = 

30 i ( f 0.45)5 :::32.25 

<1 

-t-15 
+14 
-t-13 
-+12 
➔ 11 
-tlO 
+ 9 
-+ ~ 
-+ 7 
-+ 6 
➔ 5 
➔ 1f. 
-+ 3 
-t 2 
-+ l 

0 
- l 
- 2 
- 3 
- 4 
- 5 
- 6 

-+15 
-t 0 
+ 0 
-+12 
+ 0 
f 0 
4 0 
-+32 
-+ 0 
+ 0 
➔ 0 
+ 0 
-t- 3 
+ 0 
+ 0 

0 
- 1 
- 2 
- 3 
- g 
-15 
-24 

225 
0 
0 

1~ 
0 
0 
0 

256 
0 
0 
0 
0 
9 
0 
0 
0 
1 
4-
9 

32 
75 

144 

Z:td 2 
.c 399 

STANDARD DEVIATION - -
,-,~ ~¥ - (±er•} = 

~ IS~~ - ( +D.45 )
1
) 5 = 33. 45 

Symbol Explanation: O.I.--Olass Interval; -P- id. 
Point; t-Frequency; c1-D1str1but1on; s-st p In
terval; N--Nu.mber of Cases; ~--sum r>t; c-oorr c
tion; A --Arithm~t1~ .Mean; r-stanc1ard. D v1at1on. 



GROUP RANGE OF SCORES (100~ Range Bars) 

0 10 20 ~o 40 50 60 70 80 90 100 110 

Control •••• •·• •• 

Experimental •••• 

0 10 20 30 40 50 60 70 80 90 100 110 

Fig. 7.--Letter-wr1t1ng ao111ty ot experimental and control groups, oased on first 
run or adaptation of National Cler1oal Stenographic Ab111ty Test of 1941. 



~ 
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Table 31.--STANDARD ERROR OF THE MEAUS I LETTER- RITING 
ABILITY OF BOTH CONTROL AND EXPERIMENTAL GROUPS, BASED 
ON FIRST RUN OF ADAPI'ATION OF NATIONAL CLERICAL STE 0-
GRAPHIO ABILITY TEST OF 1941 

control _o-rou:e 

Previously oompu.ted Symbols 
IUVOlV d; 

Experimental GrouE 

Previously oomputec1 Symbol 
Involved: 

N ~ 20 • re.= 27. 10 =20; lf"'e=33.45 

SE c..= _£!::..-::. 27 .10 ::6.06 SE e-== ~ ,,. 3 3. 45 =- 7. 48 
'fN"f20 TT 'f20 

Symbol Explanation : N-Number of Oas ; 0c -standard 
D v1at1on of control Group; re --standard D v1ation or 
Experimental Group; SE~-Standard Error of th eru1 
of Control Group; SE e -standard Error of the ans or 
Experimental Group. 

Table 32.--0RITIOAL RATIO APPLIED TO LETTER-WRITING ABIL-
r.rY O.lt1 CONTROL AND EXPERIMENTAL GROUPS, BASED ON FI:RST 
RUN OF ADAPTATION OF NATIONAL CLERICAL STENOGRAPHIC 
ABILITY TEST OF 1941 

Previously oomputec1 Symbols Involved: AMc.--31.D0 ;. 
AMe..--32. 25; SEe-6.06; SEe-7.4-8 

t = AM c., - - AM e, ::: 21. 00 - - ]2. 22 = - 0.13 

1 ( SEe,) 2 f (SEeF ~ (6.06)2 +· ( 7.48 )2 

symbol Exp1anat1on : t--Or1t1cal Ratio; c.-Arithmetio 
Mean or control Group; AMe--Ar1th1net1c Mean of Exper1-
mental Group; 8Ec--Staadarc1 Error ot the ean of oon-
trol Group; SEe--Staadard Error of the an ot EXP r1-
mental Group. 

} 



Analysis of errors made J?l both 
groups in the r1rst~in1sl'rat1on 

Since the tour fundamental factors mentioned 

above: typing meohanios, English mechanics, letter 

Placement, and letter style, are the basis ot the 

mailable letter, a oount was taken ot the errors each 

student made in these categories and the cr1t1oal ratio 

tormllla then applied to the resulting scores. (See 

Tables 33, 34, 35) atat1st1ca1 reaults were as to11ow: 

'l'YP1n~ meohan1cs.--'.l.'ypograph1oal errors were made as 

to11ow: excess words, omitted words, space within a 

word, str1Ke-overs, transposed letters, untidy erasure~ 

words run together, wrong division of words, wrong 

letter, and wrong word. 

Calou1at1ons based on typing errors sho ed 

the arltrunetio mean or the control group to be 27.45 

With a standard deviabion or 11.55. l/ The ar1thmet1o 

mean ot the experimental group was 25.65 w1•h a stand

ard deviation ot 11.19. 1j 'l'he standard error ot the 

mean was 2.58 tor the control group and 2.50 for the 

experimental group. l/ 
Applying the cr1t1ca1 ratio formula, 1 was 

round to be 0.50, which is not s1gn1t1cant but very 

likely due to errors in random sampling. (Table 39) 

l I Table 30. 
#~J· T 1 7 -=1. ab e 3 • 
j/ Table 38. 

I ; 



Table 33.-ANALYBIS OF TOTAL EBRORB llADE BY OONTBOL AID 
EKPERil, ENTJL GROUPS IN FIRST RON OF T:ESI' 2 IN 00l,{
JLEROIAL EDUCATION SURVEY SENIOR TYPING TEST AND OF 
ADAPTATION OF NATIONAL CLERICAL STENOGRAPHIC J.BILITY 
TEST OF 194-l 

ERRORS MADE IN 

Letter Styles 
Omitted Date Line •••••••••• 
Omitted Firm Name··•·••••• 
Omitt d Salutation••·••••• 
Omitted Word •By• •••••••••• 
Wrong Opening or 01os1ng 

Punctuation·•••••·••••·• 
Wrong Placement ot Opening 

or 01os1ng Linea •••••••• 
Wrong Type ot Paragraph •••• 

Letter Placement 
Too H1gh on Page ••••••••••• 
Too Low on Page •••••••••••• 
Too Far to Lett·•···••··•• 
Too Far to Rlght •••••••••• 
Letter too Wide .•••..••••• 
Letter too Narrow ••••••••• 

English Mechanics 
Excess o p1ta11zat1on ••••• 
Omitt d Oap1ta11zation ••••• 
Excess Punctuation·•••·••• 
Om.i.tt d Punctuation ••••••• 
Wrong Punctuation···•·•••• 

TYPeWr1 t 1ng 
Exces Words ••••••••••••••• 
OllU.tted Words •••••••••••.•• 
S:pao Within a Yord •••••••• 
Strike- v r ••••••••••••••• 
Transp0sed Letters ••••••••• 
Untidy Erasures •••••••••••• 
Words Run Together ••••••••• 
Wrong Division ot Word ••••• 
Wrong Letter·••••·••··•·•· 
Wrong Words •••••••••••••••• 

CONTROL 
GROUP 

l 
4 
g 

38 

316 

2g2 
_§2 
732 

6 
27 
29 
13 
51 
6 

132 

34-
204 
172 
507, 

28 
945 

16 
l~ 
19 
55 
28 
24 
19 
69, 

153 
114-

54-l 

EXPElWLEN'l'AL 
GROUP 

4 
0 
6 

27 

311 

326 

~ 

12 
18 
25 
18 
29 
24-

Tu 

34 
215 
103 
532 
J-2 
933 

16 
lSl 

17 
;3 
28 
16 
14 
87 

196 
_J_ 
515 



-

Table 3l.f..-ERRORS MADE BY OONTROL GROUP IN FIRST RUN OF 
TWO LETTER-WRITING TESTS 

---
••••••••••••• Errors in: .•••••••••••• 
Type- English Letter Letter 

Students writing Me Ch8.L1i CS Placement Styles Total 

J. B,. 10 27 3 23 63 
E B. 12 36 4- ~5 17 
E. B. 20 37 6 29 92 
E. B. l.f.4 82 11 61 19g 

v. B. 28 43 7 32 110 
M. D. 26 4-l 6 31 104 
D. D. 30 lP+ 7 36 117 
K. F. 11 31 3 24 69 

A. H,. 4-2 77 10 59 188 
E. K. 4-0 71 9 55 175 
s. K. 24 39 6 30 99 
F. 1.(. 29 42 6 32 109 

K. s. 38 66 9 54- 167 
s. s .. 17 33 5 28 83 
A. s. 14 38 5 28 8'5 
A. s. 39 55 8 44 14-6 

J. s. 35 48 7 37 127 
H. s. 36 60 9 46 151 
E. rv. 8' 25 3 19 55 
B. w .. 38 50 8 39 135 

Total 51+1 94-5 132 732 2350 

Letter-writing Tests: 

Test 1-0ommerclal Education Survey Senior Typing Test, 
Test No. 2, Business Letter. 

Test 2--A<1aptat1on of National Clerical Ste ographic 
Ability Test of 19~1. 



-

Table 35.--ERRORS MADE BY EXPERIMENTAL GROUP IN FIRST 
RUN OF TWO LETTER-WRITING TESTS 

........... .. Errors 1n: ....... .....• 
Type- English Letter Letter 

Stud€!_nts writing lft'.e chani o -s Placement styles Total 

D. A,. 18 37 5 28 88 
u. B. 9 29 3 21 62 
c. D. l+3 79 12 59 193 
G, D. 10 33 3 23 69 

v. F. 27 ~? 6 32 108 
B. G. 8 3 17 52 
v. H. '+O 76 9 58 183 
M. I. 36 5'+ g 4-1 139 

P. J, 37 59 g 1+5 11.f.9 
J. M. 22 38 5 30 95 
D. • 33 51 7 36 127 
,{. M. 38 61 3 55 162 

K. J: • 16 34 5 27 82 
E. P. 15 ~~ 5 27 84 
B.- s. 35 8 35 127 
M. s. 28 4-1 7 35 111 

D. T. 11 35 4 21.j. 7'+ 
R. T. 25 l.j.2 6 30 103 
A. w. 38 68 8 50 164 
L. w. 26 4-3 6 31 106 

Total 515 933 126 704-, 2278 

Letter-writing Tests: 

Test 1--oommercial Education survey senior Typing Test, 
Test No. 2, Business Letter. 

Test 2-Adaptation of National Clerical Stenographic 
Ability Test Of 19~1. 



Taole 36.--ERRORS IN TYPEWRITiliG MADE BY CONTROL GROUP 
IN FIRST RUN OF TEST 2 IN COMMERCIAL EDUCATION SURVEY 
SENIOR TYPING TEST AND OF ADAPl'ATION OF UATIONAL OLERI
OAL 8TEliOGRAPHIO ABIJ.iITY TEST OF 1941 

Scores: 8, 10, 11, 12, 14, 17, 20, 24, 26~ 28, 29, 30, 
35, 36, 38, 38, 39, 40, 42, 44. 

o. I. M-P f d fd 

43.5--46.5 45 l t6 t6 36 
40.5-43.5 42 1 t5 +5 25 
37.5-l+o.5 39 4 +4 +16 64 
34.5-37.5 36 2 +3 ~ 6 18 
31.5--34.5 33 0 +2 TO 0 
2s.s--;1.5 ~o 2 +1 + 2 2 

,_.,,..2 __ 5:=..;• 5,;....-_-,.;;;2=8~. -5 _ _;;;2
2

-J.7 __ .. ___ 2 _____ 0 ____ 0 ___ __;;;.o _ ___. 
22.5--25.5 ~ 1 -1 - 1 1 
19.5--22.5 21 1 -2 - 2 4 
16.5-19.5 lS l -3 - 3 9 
13.5--16.5 15 1 -4 - 4 16 
10.5--13.5 12 2 -5 -10 50 
7.5-10.5 9 2 -6 -12 72 

S .::. 3 N z 20 

ARITHMETIC MEAN STANDARD DEVIATION 

C: +fd.-fc1;:, :f35-32::: 0.15 r=(~ -¥2 _ (:re jz )s ~ 
N 20 

AM = Guessed. M-P + (tc )s= 

2 7 t ( 0 • 15 ) 3 =- 2 7. 45 

(i 2~6 - (0.15)13 • ll.55 

8Ymbol Explanation: o. r.-01as Interval; Y-P- 1d 
Point; t-Frequency; d--Distr1bution; s--step In
terval; N--Number of oases; r --sum of; c--oorrec
t1on; AM--Ar1thmet1o Mean; d"-Standard Deviation. 

-



:----------------------------.. 
Table 37.-ERRORS IN TYPEWRITING MADE BY EXPERIMENTAL 

GROUP IN FIRST RUN OF TEST 2 IN CO:MMEROIAL EDUCATION 
SURVEY SENIOR TYPING TEST AND OF ADAP!'ATION OF NA
TIONAL CLERICAL STENOGRAPHIC ABILITY TEST OF 1941 

Scores: B, 9, 10, 11, 15, 16, lt, 22, 25, 26, 27, 28, 
33, 35, 36, 37, 38, 38 , 40, 43. 

C. I . M-P t c1 .fd 

40. 5-->~3. 5 14-2 l t6 +6 36 
37.5--40.5 39 3 +5 +15 75 
34.5-37.5 36 3 +4 ~12 48 
31.5--314-.5 33 l t3 t 3 9 
28.5-31.5 30 o t2 r o o 
25.5-28.5 27' 3 +-1 +- 3 3 ~~~~r..:..G---=+-----~---!~----=~:.__---"'f---
22.5--25.5 2~ l O O 0 
19.5--22.5 21 1 -1 - l l 
16.5--19.5 18 l -2 - 2 4 
13.5--16.5 15 2 -3 - 6 lS 
10.5-13.5 12 l -4 - 4 16 
7.5--10.5 ~ 3 -5 -15 75 

ARITHM"ETIC MEAN STANDARD DEVIATION 

C :: +f~-fd ~ + 3~028 :: o. 55 ,:!('f~ l - (-fc) 2)s:: 

-

AM= <,uessed M-P + (:to )s, ~ 2~g - ( o. 55) ,) 3 = 11.19 

24 + (0.55)3 : 25.65 

Symbol Explanation: a . r.-01ass Interval; U-P- id. 
Point;; t--Frequency; c1--D1str ibu t1on; s--Step In
terval; N- umber of Cases; I: -swn ot; c--Oo.rrec
t1on; AM-Arithmetic .Mean; <r"--Stanc1arc1 Dev1at1on. 



Table 38. -STANDARD ERROR OF THE lLEAN IN EERORS IN 
TYPEWRITING MA.DE BY CONTROL AND EXPERIMENTAL GROUPS, 
BASED ON FIRST RUN OF TEST 2 IN COMMERCIAL EDUCATION 
SURVEY SENIOR TYPING TEST AND OF ADAPTATION OF NA
TIONAL CLERICAL STENOGRAPHIC ABILITY TEST OF 1914-1 

control Group 

Previously compUted. Sym.. 
bOlS Involved.: 

N ~ 20; cf"t=ll. 55 

SE ::: ae. 
C. 1N 

Experimental Group 

Previously computed. Sym
bols Invo1vec1: 

N =- 20; tre :11.19 

SEe ~ <re.. :.11.19: 2.50 
i N 'i 20 

Symbol EXplanat ion: N--Number of Oases; d"'c.. --Standard. 

, __ 

Deviation nf control Group; t1e --Stanc1arc1 Deviation or 
Experimental Group; s~--stanc1ard Error or the Mean 
of control Group; SEe.--Stand.ard. Error of tr.1.e Mean 
of Experimental Group. 

Table 39 . --ORITI CAL RATIO APPLIED TO EBRORB I 'l'YPFr 
1'RITilfG MADE BY BOTH OOUTROL AND EXPERIMEh"TAL GROUPS, 
BASED ON FIRST RUN OF TEST 2 IN COMMERCIAL EDUOATIO 
SURVEY SENIOR TY.PING TEST AND OF ADAPTATION OF NA
TIONAL CLERIC.AL STENOORAPHIO ABILITY TEST OF 19~1 

Previously Computed Symbols Invo1vec1: c..--27. 45; 
AMe-25.65; BE~--2.5S; SEe.-2. 50. 

t : .A.M c... - AM e.. = _ 2__.7 ...... ___ 1+5_-___,25....,.. __ 6 ___ 5 --- = o. 50 
'1 ( SE c. )z+ { SE e )i~ 'l ( 2 . 5g )Z f ( 2 . 50 )2 

- --

Symbol Explanati0n: t--or1t1ca1 Ratio; .A.Me.--Ar1th
met1c Mean or Control Group; AJA:~-Ar1thmetlc Mean 
or Experimental Group; SEc--Standard Error of the 
Mean or 0ontro1 Group~ SEe.--Standar<l Error of the 
Mean of Experimental Group. 

l . 



English meahanics.--The context ot the letters given 

during the experiment and in the tests were cor~ect as 

to gmmmatical construction, and consequently errors ot 

this type did not ooaur. oorreot Plllotuat1on and 

cap1ta1izat1on, however, were supp11ec1 by the students 

in certain ot the · lettera 1n the course and 1n all the 

letters and art1c1e1 Which made up the two standardized 

tests. Errors 1n these two phases were tound to be as 

follows: excess oapita11zat1on, om1tte:1.cap1ta11zat1on, 

excess Pll.llotuation, omitted PUnctuat1on, and wrong 

choice ot punctuation. 

oa1ou1at1ons based on the English echantca 

~rrors made bY the two groups showed the ar1tlllllet1o 

mean ot the control group to be 47.25. with a standard 

deviation or 16.11. 1f/ The ar1tlllllet1o mean or the 

experimental group was 46.50 with a tandard deviation 

ot 14.fb. j/ 

The standard error or the mean figured 3.&o 

tor the control group, and 3.30 tor the experimental 

group, as shown in Table 42. 

APPlY1ng the or1t1ca1 ratio tormula, ! was 

tound to be 0.16, 1t'll1oh 1a not 1gn1t1cant but very 

likely due to errors 1n random sampling. JI,/ 

Table 40. 
Table 41. 
Table 43. 



Table 11-0. --ERRORS IN ENGLISH M:OOHAlUOB MADE BY CONTROL 
GROUP IN FIRST RUN OF TEST 2 IN OOMWlROIAL EDUCATION 
SURVEY SENIOR TYPING T:EST AND OF ADAPTATION OF NA-
TIONAL OLERIOAL S'l'ENOGRA.PHIO ABILITY TEST OF 194-1 

---- -
Scores: 25, 27, 31, 33, 36, 37, 38, 3i, 

44-, 4~, 50, 55, 60, 66, 71, 77, 52. 
>+1, 4-2, 1+3, 

o. I. M-P f d. td. ZfdZ 

79. 5--82. 5 81 l ;,11 +ll 121 
76.5--79.5 78 1 -tlO -+10 100 
73.5--76.5 75 0 + 9 + 0 0 
70.5-73.5 72 1 + 8 1- 8 64 
67.5--70.5 69 0 + 7 + 0 0 
64-.. 5--67.5 66 l + 6 + 6 36 
61.5--64-.5 63 0 t 5 + 0 0 
58.5-61.5 60 1 + 4- ... 4- 16 
55.5--58.5 57 0 + 3 + 0 0 
52.5--55.5 54 l + 2 t 2 4-
49.5--52.5 51 l ± l +- 1 l 
14-6 .-5.:_ij:9. 5 ~g l - 0 0 0 
~3-5-14-6.5 14-5 l - l - l l 
40.5--4-3.5 4-2 3 - 2 - 6 12 
37.5--4-0.5 39 2 - 3 - 6 15 
34-.5--37.5 36 2 - 4- - 8 32 
31.5-34.5 33 l - 5 - 5 25 
28.5--31.5 30 l - 6 - 6 l; 25.5--28.5 27 l - 7 - 7 
22.5--25.5 21+ 1 - 8 - 8 64 

s ., 3 N ,._ 20 £fdi?..:: 579 

ARITHMETIC MEAN STAlIDA.lID DEVIATION 

o~ (~ ~o.z - {.:1-c )~ ) s .:: C ~ +fd-fd. ; +42-47 ~ -0.25 
N 20 

AM =-Guessed. :Mean + (-± o )s = (~ lli - (-o. 25 )~ 3 =-16.11 

48 +- (-0. 25) 3 =- 4-7. 25 
20 

Symbol Explanation: o. I.-Olass Interval; l!-P--lUd 
Point; t--Frequanoy; d--D1str1bution; s--Btep In-
terval; N--Number of oases; ~ --sum or; c-oorreo-
t1on; AM--Arithmetic Mean; cr --standard. Deviation. 

-



--
Table 41.-ERRORB IN ENGLISH MECHANICS UADE BY EXPERI-

MENTAL GROUP IN FIRST RUN OF TEST 2 IN OOMMEROIAL 
EDUCATION SURVEY SENIOR TYPING TEST AND OF ADAPTATION 
OF NATIONAL CLERICAL STENOGRAPHIC ABILITY TEST OF 
1941 

Scores: 24, 29, 33, 34, 35, 37, 37, 38, 41, 42, 43, 43, 
49, 51, 54, 59, 61, 68, 76, 79. 

O. I. M-P f d fd Z-tdt. 

76.5-79.5 78 1 t lO +10 100 
73.5-76.5 75 1 + 9 + 9 81 
70.5--73.5 72 0 t g + 0 0 
67.5--70.5 69 1 + 7 + 7 49 
64,5-67.5 66 0 + 6 + 0 0 
61.5--64.5 63 0 + 5 + 0 0 
58.5-61.5 60 2 + 4 1" 6 32 
55.5-58.5 57 0 t 3 ... 0 0 
52.5--55.5 54 l + 2 + 2 4 
4q.5-52 .. 5 51 l + l +- l l 
%.5-lJ.9. 5 .lf.8 1 0 0 0 
1J.3. 5--46. 5 % 0 - 1 - 0 0 
40.5--43.5 1'-2 4 - 2 - 8 16 
37.5-40~5 39 l - 3 - 3 9 
3'+.5--37. 5 36 3 - 4 -12 48 
31.5--34. 5 33 2 - 5 -10 50 
28.5-31.5 30 l - 6 - 6 36 
25.5--28.5 27 0 - 7 - 0 0 
22.5--25.5 24 l - 8 - 8 611-

8 .::: 3 N = 20 z td2 :: 1'-90 

ARITHMETIC MEAN STANDARD DEVIATION -
C.:: t fd-td := +37-1'-7 = -0. 50 r=- ~ rf<F- (:to )2 J s ~ 

N 20 

(r ~g _ (-0.50 >•J3 : 14. 76 AM =Guessed Mean + (:tc )s= 
1'-8 + (-0 .. 50 )3 : 46. 50 

Symbol Explanatlon: o. I.--Olass Interval; M-P-- 1d 
Point; r--Frequency; d.--Distr1but1on; s--step In-
terva1; N--Number ot oases; ~--sum or· c-oorrec-• tion; AM--AritlUnetic Mean; r -stand.ard Deviation. 

-



Table 42. --STANDARD ERROR OF THE MEAN L'i ERROBS I ENG-
LISH MEOHAlUOS MADE BY BOTH CO -ROL AND EXP:IlI\I ENTAL 
GROUPS, BASED O FIRST RUl-J' OF TEST 2 IN oo- EROIAJ.. 
EDUCATION SUWEY SENIOR TYPING TEST AND OF ADAPTATION 
OF NATIONAL OLERIOAL STENOGRAPHIC AB I.LITY T. ST OF 
1941 

control Group 

Prev1ous1y Computed Sym
bols Involved: 

~ 2 0 ; <f'c..: 16 • 11 

SE ~ gc.. , 16.11 ::. 3. 60 
C. --.;:::::;;~= 

N 20 

Experimental Group 

Previously Computed Sym.. 
bOlS Involved: 

N: 20; re .,14.82 

SEe• ..L!::,_ :: 14. 82 : 3. 30 
~ V 20 

Symbol EXplanation: N-Number ot oases; de. --Standard 
Deviation of Control Group; lie -standard DAV1at1on of 
Experimental Group; SEc.-Stanc1ar<1 El'ror ot the Mean 
of control Group; SEe,--Stanc1ar<1 Error of the Mean 
or Experimental Group. 

Table q-3. -0RITIOAL RATIO APPLIED TO ERRORS IN ENGLISH 
OHA IOS MADE BY BOTH 001-lTROL AND EXPEBD.tEUTAL 

GROUPS, BASED ON FIRST RUN OF TEST 2 I:f 00 EROIAL 
EDUOATION SURVEY SENIOR TYPL: G TJIJST AND OF ADAPTATION 
OF ATIONAL CLERICAL STEl'lOGRAPHIO ABILITY TEST OF 
1941 

Previously computed Symbols Involved: ~-4125; 
AM~-46. 50; SE~--3. 60; SE ~--3. 30. 

t ~ AM c:.. - AlC 4-7. 22 - 46 . 20 : 0 16 
~ 18Ec. )Z t ( SE eJZ. V ( 3. 60 )lt (3.30) z. 

Symbol EXPlana.tion: t--Or 1 tical Rat 10; A),{ c:.. --Ari th
metic Mean of control Group; AM~--Aritrunet1c Mean 
or Ex~r1menta1 Group; SE~--stan<lard Error or the 
Mean or oontrol Group; SEe-Standar<1 Error of the 

ean or Experimental Group. 

) 



Letter Placement.-Errors 1n letter placement were aa 

to11ows: letter too high on the page; too low on the 

page; too tar to the lett ;· too tar to the right; too 

Wide; and too narrowo A combination ot errors could be 

made by a student in the Placement ot a letter on the 

page. or example, a letter might be too high on the 

page and. too tar to the lett; it might be too narrow 

and. too 10w on the page. Since each error waa con

sidered separately, a combination ot errora could reault 

Which were scored accordingly. 

oa1cu1at1ons based on placement errors showed 

the ar1trunetic mean of the control group to be o.60 

With a standard deviation ot 2.29. 1/ The arithmetic 

mean ot the experimental group was b.30 With a standard 

deviation ot 2.24. N 
The standard error ot the means, figured tor 

both groups, showed a tigure ot 0.51 tor the control 

group and 0.50 tor the experimental group. j/ 

APP1Y1ng the critical rat10 tormula, 1 waa 

round to be o.42, Wh1oh is not s1gn1t1cant but very 

11kely due to errors 1n random sampling. 10/ 

.JI Table 44. 

Al Table 45. 

3/ Table 46. 

10/ Table 4(. 



Table 4-4-. --ERRORS IN LETTER PLACEMENT :MADE BY CONTR:lL 
GROUP IN FIRST RON OF TEST 2 I 001nrVQQIAL EDUCATION 
SURVEY SENIOR TYPING TEST AND OF ADAPr.ATIOli OF NA
TIONAL CLERICAL STENOGRAPHIC .ABILITY TEST OF 1941 

Scores: 3, 3, 3, 4, 5, 5, 6, 6, 6, 6, 7, 7, 7, 8', 8', 
9, 9, 9, 10,11. 

o. I. -P t 

10.5--11.5 11 l 
9.5-10.5 10 l 
8',5--9.5 9 3 
7.5---8'.5 8' 2 
6.5---7.5 7 ~ 

5. 5---6. 5 6 4 
4.5--5.5 5 2 
3.5---4.5 4 1 
2.5--3.5 3 3 

s ::: 1 N ... 20 

A:RITHMErIO MEAN 

C :: ffd-f<1 ,,. f25-13 ::, 0. 60 
N 20 

AM .. Guessed M-P .... (t C )s~ 

6 + (O. 60 ) l ,,. 6. 60 

d f<1 ~d.2 

t5 +5 25 
+4- tlt 16 
+3 +9 27 
+2 +4 8 
+l +~ ".3 

0 0 0 
-1 -2 2 
-2 -2 4 
-3 -9 27 

ztd.2 = 112 

STANDARD DENIATION 

rcc (i~• - c~cl•Js. 

(i l~~ - (0.60 )'- )1 , 2.29 

,, _______ ......;_ _____ --L _____________ _ 

8YmbOl EXPlanat1on: o. 
Po1n t; : t-Frequency; 
terva1; N-Number or 
tion; AM--Arithmetic 

I.-01ass Interval; . -P--Kid. 
<1-Distribut1on; s--step In

oases; 'i: -sum ot; c--Oorrec
ean; r-Stand.ard Dev1at1on. 



Table 1+5.--ERRORS IN LETTER PLAO:HMENT MADE BY EXPERI
MENTAL G-ROUP IN FIRST RUN OF Tl!ST 2 IN COMMEROLAL EDU
CATION SURVEY SENIOR TYPING- TEST AND OF ADAPTATION OF 
NATIONAL CLERICAL STENOOBAPHIO ABILITY TEST OF 1941 

========================================-
Soores: 3, 3, 3, 4, 5, 5, 5, 5, 6, 6, 6, 7, 7, 8, g, 

8, 8, 8, 9, 12. 

O. I. M-P f d fd ~td2 

11.5-12.5 12 l t6 t6 36 
10.5--11.5 ll 0 +5 +o 0 

9. 5--10. 5 10 0 +4 +o 0 
8.5--9.5 9. l +3 +3 9 
1 5---s. 5 8 5 +2 +10 20 
6.5---7.-5 7 2 +l 1-2 2 
5.5--6.5 6 3 0 0 0 
i+-.5---5.5 5 4 -1 -J+. I+ 
3.5---4.5 4 l -2 -2 4 

· 2.5-3.5 3 3 -3 -9 27 

8 s l N .. 20 ~fd Z:: 102 

ARITl:lMETIO ~ STANDARD DEVIATION 

c .. + td-td =- 21-15 =- o. 30 Al ~td.z - (±c ) , ) s = 
N 20 (:\I N 

AM:~ Guessed :M-P ,t (±c )s ~ \Jl02 - ( 0.30 }2 )1 = 2. 24 
' 20 

6 + ( O. 30 )l = 6. 30 

Symbol Explanation: a. I.--01ass Interval; Y-P--M1d 
Point; t--Frequency; . d--D1str1but1on; s-Step In
terval; N--Number of oases; ~-sum ot; c-oorrec
t1on; AM--Ar1tnzoot1o Mean; er-Standard Deviation. 



------------------------··•---, 
Table ~6 .-STANDARD ERROR OF THE IN ERRORS Il'i' LET-

TER PLACEMENT MADE BY BOTH CO iTROL AND EXPERIMENTAL 
GROUPS, BASED ON FIRST RUN OF TEST 2 I CO OIAL 
EDUCATION SURVEY 8:ENIOR TYPING TEST AND OF ADAPTATION 
OF NATIONAL OLERIOAL STENOGRAPHIC ABILITY TEST OF 
1941 

control Group 

Previously Computed sym
bols Invo1vec1: 

N == 20 ; IC .. 2. 29 

8Ec..=..£S::..= ~ = O. 51 

P 20 

]Xperimental Group 

Previously Comro.ted Sym
bols Invo1vec1: 

N = 20; Pe .:: 2.24' 

SEe re = 2.24 ::. 0.50 

~20° 

Symbol EXPlanat1on: N--Number of oases; oc. -stan<1arc1 
Deviation of control Group; d'e.-Stanc1arc1 Deviation of 
EXperlmental Group; 8Ec..-Btandarc1 Error or the Mean 
of control Group; SEe-stanc1arc1 Error or the Mean or 
EXper1mental Group. 

Table '+7 .--CRITICAL RATIO APPLIED TO ERRORS IU LETTER 
PLACEMENT MADE BY 30TH CONTROL AND EXPERIMENTAL 
GROUPS, BASED ON FIRST RUN OF TEST 2 I CO EROIAL 
EDUCATION SURVEY SENIOR TYPING TEST AND OF ADAPl'ATION 
OF NATIONAL OLERIOAL STENOORAPHIO ABILITY TF'8T OF 
1941 

Previously oomPUtec1 Symbols Invo1vec1: .Al.{~-6.60; 
Alfc--6. 30j SE c..-0. 51; SE e.. -o. 50 

t ,._ AM s. - AM e. 
i(SEc_)Zt (SEe.)'-

:: 6.60 - 6.30 c o.42 
~:;: ::;:( o;:::.::::;5:::1::;::) z.;::+==;:( =o .=5::;:0:;:) =z =-

Symbol Explanation : t-Or1t1cal Ratio; AM:c..-Arith
met 1c Mean ot control Group; : AMQ.-Ar1 thilletic ·ean 
of EXPer1mental Group; SEc-Standarc1 Error of the 
Mean ot Control Group; 8Ee--Stanc1ard Error of the 
Mean or EX.perlmental Group. 



Letter styles.--Errors 1n letter styles consisted of: 

omission or tlle date line, fir name, salutation, or 

the word •By•; wrong opening or closing punctuation; 

wrong Placement or opening or c1os1ng lines; and wrong 

type ot paragraph. 

oa1ou1at1ons based on these errors 1n letter 

styles snowed the aritlllnetio mean or the control group 

to be 30.45 with a standard deviation ot 12.21. 11/ 

The ar1thmet1o mean ot the experimental group was 35.40 

With a s,andard deviation or 11.97. 12/ 

The standard error ot the mean ot the control 

group figured 2.74; that ot the experimental group, 

APP1Y1ng the or1t1ca1 ratio formula, i ·was 

round to be 0.27, Which 1s not s1gn1t1cant but very 

likely due to errors in random sampling. 14-/ 

thus, it is evident that 1n th1a additional · 

or1ter1on, 1etter-wr1t1ng ability, the control group 

anc1 the experimental group were closely .matched at the 

start ot the experiment. Though the experimental group 

Slightly out-pertormed the control group, the c11tfer

enoes between them in the two tests and in the tour 



Table 4g.--ERRORS IN LE'l'TER STYLES MADE BY CONTROL 
GROUP IN FIRST Billi OF TEST 2 Ili 00 :l:MEBCIAL EDUOATIO 
SURVEY SENIOR TYPING TEST AND ADAPTATION OF NATIONAL 
OLERIOAL STENOGRAPHIC ABILITY TEST OF 1941 

.,_ 

Scores: 19, 23, 24, 25, 28, 28, 29, 30, 
36, 37, 39, 44, 46, 54, 55, 59, 61. 

31, .32, 32, 

o.r. M-P f <1 fd zrc12-

58.5--61., 60 2 +s +16 128 
55.5-58.5 57 0 +7' t- 0 0 
52.5-55.5 54 2 +6 t12 72 
49.5--52.5 51 0 +5 + 0 0 
>+6.5-4-9.5 14-8 0 +4- + 0 0 
14-3.5--4-6.5 45 2 t3 t 6 18 
14-0.5--43.5 42 0 +2 t- 0 0 
3~. 5-4-o. 5 2g 1 +l + l l 
2-- 2-:_-~!· 5 2 2 0 0 0 
31.5--3 .5 33 2 -1 - 2 2 
28.5-31.5 30 3 -2 - 6 12 
25.5--28.5 27 2 =~ - 6 18 
22.5--25.5 24- 3 -12 14-8 
19.5--22.5 21 0 -5 - 0 0 
16.5--19.5 18 l -6 - 6 36 

s :: 3 N-=- 20 ~fd2 ::: 335 

ARITHME'I' IO lCEA [ STANDARD DEVIATION 

(~~
2

- (i~)Z )s C:::. +td-fd ~ t,25-32 :: 0.15 o= N 20 

ill"' Guessed U-P + (±o )s= 

3 6 + ( O. 15 ) 3 = 3 6. 45 

l ~~ - , o .15 )e) 3 = 12. 27 

8Ymbol ExPlanat1on: o.1.--01ass Interval; M-P-M1<1 
Point; t--Frequency; ~-D1str1but1on; -step In-
terval; N-Number of Oases; .t-eum of; c--correc-
t1on; .AM--Ar1 tl11Det1c :Mean; r-standarc1 Dev1at1on. 

-



' 

Table ~9.--EBRORS IN LETTER STYLES MADE BY EXPERnt:ENTAL 
GROUP IN FIRST RUN OF TEST 2 IN OOM:MEROIAL EDUCATION 
SURVEY SENIOR TYPING TEST AND OF ADAPTATION OF NA
TIOl'ifAL CLERICAL STENOGRAPlilO AJ3ll,ITY TEST OF 1941 

Scores: 17, 21, 23, 24, 27, 27, 28, 30, 30, 31, 32, 
35, 35, 36, 41, 45, 50, 55, 58, 59. 

o. I. 

58.5--61.5 
55.5-58.5 
52.5-55.5 
49.5--52.5 
46.5-59.5 
43.5-46.5 
lf.O. 5--4 3. 5 
37.5-40,5 
34.5--7,7.5 
31.5--3q..5 
28.5-31.5 
25.5--28.5 
22.5--25.5 
19.5--22.5 
16.5-19.5 

Y-P 

60 
57 
54 
51 
4-8 
45 
42 

~* 33 
30 
27 
24 
21 
18 

t 

l 
l 
1 
1 
0 
1 
l 
0 
3 
1 
3 
3 
2 
l 
1 

S ::: 3 N '.:,. 20 

<1 

-tS 
+7 
.f-6 
t5 
+4 
+3 
t2 
.f-1 

0 
-1 
-2 

=~ 
-5 
-6 

td 

+8 
+7 
+6 
t-5 
+0 
t3 
t2 
+-0 

0 
-1 
-6 
-9 
-8 
-5 
-6 

Zt'<1 z 

64 
4tJ 
36 
25 

0 
9 
4 
0 
0 
1 

12 
27 
32 
25 
36 

Z f<1 z :: 320 

J.RITHM.lliTIC MEAN STANDARD DEVIATION 

c,, +:rd-:t'c1:::- -1; 31-35 ~ -0.20 , (1 t fd.1
- (±c ) i ) .: 

N 20 tf", \) .i 

AM : Guessed. M-P + ("to)8 ~ 

36 + (-0. 20 )3 = 35.4-0 

SYmbol EXPla.nation: o. r.--Olass Interval; lL-P-- <1 
Point; f--Frequency; c1--D1stribut1on; s-step In
terval; N--Number ot Cases; z--sum o:r; c-oorrec
tion; AM--Ar1thIDet1c Mean; d'"--standar<1 Deviation. 

-



Table 50.--STANDA:RD ERROR OF THE MEAN IN ERRORS IN L:m'
TER STYLES Jl/iADE BY BOTH OQlqTROL Al-ID EXPERIMENTAL 
GROUPS, BASED ON FIRST RUN OF TEST 2 IN OOMltERCI.AL 
EDUCATION SURVEY SENIOR TYPING TEST AND OF ADAPTATION 
OF NATIONAL CLERICAL STENOGRAEHIO ABILITY TEST OF 
1941 

Oontrol Group 

Prev1ous1y oomPUted Sym
bols Involved: 

N ::- 20; ~ = 12. 27 

SEc. ~ ere. ::. 12. 27 ::. 2 . 74 
-nr no 

EXPerimental Group 

Prev1ous1y oomIUted Sym
bols Involved: 

N #, 20; rec ll.97 

SEe~ oe ::. 11,97 ::- 2.6S 

n- Y20 

Symbol Explanation: N-Number of cases; ~~-standard 
Dev1at1on of o ontroi Group; ~ -Btan<1ar<1 Deviation of 
Experimental Group; SEc.--stan<1ar<1 Error of.' the Mean 
of control Group; SE~--standard Error of the Mean 
of.' Experimental Group. 

Table 51 .--0RITIOAL RATIO APPLI:EID TO ERR.ORB IN LETTER 
STYLES :MADE BY BOTH CONTROL AND EXPERIMENTAL GROUPS, 
BASED ON FIRST RUN OF TEST 2 IN COMMERCIAL EDUCATION 
SURVEY SENIOR TYPING TEST AND OF ADAPTATION OF l'lA
TIONAL CLERICAL STENOGRAPHIC ABILITY TEST OF 194-1 

Previously computed Symbols Involved: AM c.. --36.4-5; 
.A.Mt.--35. 14-0 ; SE (:,.-2. 7lf. ; BE e.--2. 6S. 

t i AMc.. - AM ~ ~ 36. 45 - 35, 40 = O. 27 
~ ( SEc...)z+ ( SEe )~ ~ ( 2 . 7ij. )t+ ( 2 . 68 }z 

BYinbol Explanation: t-- or1t1ca1 Ratio;~ .AM ~-Arith
met1c Mean or Control Group; e--Arithlnet1c Mean 
or ExPerimental Group; SE~-standard Error of the 
Mean of Control Group; SEe--Standard Error or the 
Mean ot Exi:er1menta1 Group. 



breakdowns of errors approached zero 1n that! ranged. 

from 0.13 to o.ol; ! scores of 2. or more would have 

had to result tor a s1gn1t1cant difference to be shown. 

To measure the extent of progress made bY the 

two groups, the same tests were repeated during the last 

four days of the experiment. Boores made bY the stu

dents in both groups are shown in Table 52. Results ot 

the second adm1n1strat1on ro11ow below. 

Second administration or Test 2 in 
Oommerc1al Education Survey Senior 
Typing Test, Business ~etter 

The second ad.ministration ot Test 2 in the 

Oommerc1al Education survey Senior Typing Test snowed 

the ar1tb.met1e mean of the control group had risen 

12.20 points over the first ad.m1n1strat1on,or from 0.95 

to 13.15; that of the experimental group, 16.10 points, 

or from 1.55 to 17.65. The standard deviation ot the 

control group tigui-ed 6.~7; that or the experimental, 

5.06. The standard error or the mean ot the oonirol 

group was 1.45, and. that ot the experimental group, l.]3. 

.w Figure g ShOWS the resUlts graphically. 

APP1Y1ng the critical ratio f'ormuia, ! was 

found to be -2.45, Whioh is a s1gn.1t1cant dlf'ference 

1n tavor of the experimental group. lo/ Beterence to 

.!2/ Tables 53, 54, and 55. 
16/ Table 56. 



Table 52.--SOORES MADE BY ao~ TROL A EXPERIMENTAL 
GROUPS IU SECOND RUN OF T O LETTER-WRITING TESTS 

CONTROL GROUP EXPERIMENTAL GROUP 

Stu- Test Test Stu- Test Test 
<tents _L_ 2 dents _L_ 2 

J. B. 20 133 D. A,. 21 196 
E B. 10 85 u B. 23 121 
E. B. 14- 102 0. , D. 19 113 
E. B. 21 111 G.D. 17 217 

v. B. 3 86 v. F. 15 76 
:u:. n. 5 53 • G. 20 190 
D. D. l 4-5 v. H, 20 200 
T( .. F, 17 175 M. I. 17 128 

A. H. 22 152 P. J,. 18 107 
E. K. 13 112 J. • 18 204-
s. K. 15 122 D. ::u:. 8 92 
F. M. 14- 122 M. • 19 114 

K. s. 11 83 K. u. 13 99 
• s. 22 77 E. p 23 145 

A. s. 23 133 B. s. 5 51 
A. s. 10 97 • s. 11 60 

J. s. 7 77 D. T. 24- 184 
H. s. 5 71 R. T. 16 14-9 
E. w. 14- 167 A. w. 22 152 
B. ,. 16 73 L. w. 24 131 

Total 263 2076 353 2729 

Scores Based. on: 

Test 1--oommercial Education Survey senior Typing Test, 
Test No. 2, Business Letter. 

Test 2--Adaptation of -National 01er1na1 Stenographic 
Ability Test of 1941. 



--
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Table 53.--LETrrER- \'\IRITING ABILITY OF CONTROL GROUP,. BASED 
ON SECOND RUN OF TEST NO. 2 IN THE 001.!MERCIAL EDuOATION 
SURVEY SENIOR TYPING TEST t SHOWING ARITHMETIC MEAN AND 
STANDARD DEVIATION 

scores: ·23, 22, 22, 21, 20, 17, 16, 15, ll+, 111-, 1ri:, 13, 
ll, 10, 10, 7, 5, 5, 3, l. 

C. I. :M-P 

22.5--23.5 23 
21.5-22.5 22 
20.5--21.5 21 
19.5--20.5 20 
lS.5--19.5 19 
17.5-13.5 18 
16.5-17.5 17 
15.5--16.5 16 
111-.5-15.5 15 
13.5-14-.5 14-
12.5-13.5 13 
11.5-12.5 12 
10.5--11.5 11 

9.5--10 .. 5 10 
8.5--9.5 9 
7.5---3.5 S 
6.5--7.5 7 
5.5--6.5 6 
4-. 5---5. 5 5 
3.5---11-.5 4 
2.5--3.5 3 
1.5--2.5 2 
0.5--1.5 l 

f d 

1 tlO 
2 + 9 
l + 8 
l -+ 7 
0 -t 6 
O + 5 
l -t 4-
1 1" 3 
l t 2 
3 -+ l 
l 0 
0 - l 
l - 2 
2 - 3 
0 - 4-
0 - 5 
l - 6 
0 - 7 
2 - S 
O - 9 
1 -10 
0 -11 
l -12 

S-=l N•20 

:fd. 

-t-10 
-tl3 
i s 
+ 7 
+ 0 
-+ 0 
+ 4-
+ 3 
➔ 2 
-+ 3 

0 
- 0 
- 2 
- 6 
- 0 
- 0 
- 6 
- 0 
-16 
- 0 
-10 
- 0 
-12 

100 
162 

64 
4-9 

0 
0 

16 
9 
4-
3 
0 
0 
4-

18 
0 
0 

36 
0 

128 
0 

100 
0 

14-4-

Zfd. z = 837 

ARIT~l!i"TIO l!EAN' 

C .,. tfc1-fd. ... +55-52 :. +0.15 

STAlIDA:gil ~J;! TION 

f\f Zfd. 2 - (""!:C )2 ·\ S ~ 
tf':: ~ ' N } N 20 

AU= Guessed :M-P + (to )9 = 

13 t (0.15)1: 13.15 

(~ ~~6 ➔ - <o.15)Z)1 •:: 6.47 

Symbol Expla1iat1on: o.I.--Class Interval; -P- 1d 
PoiJ.1t; f--Frequency; e1.-D1strlbutioil; s-step r.n~ 
t erval; . N--Nu.mber of cases; ~-au.m ot; c-oorrec
t1on; Al!--Ar1 thrnetic Mean; r-standard. Deviation. 

•. 



Table ~.--LETTER-WRITING ABILITY OF EXPERI:MENTAL GROUP, 
BASED ON SECOND RUN OF TEST NO. 2 IN THE 00 RCIAL 
EDUCATION SURVEY SENIOR TYPING T ST, SHOWING ARITHMETIC 
MEAN AND STANDARD DEVIATION 

scores: 24, 24, 23, 23, 22, 21, 20, 20, 19, 19, 18, 18, 
17, 17, 16, 15, 13, 11, 8, 5. 

a.I. U-P f d .fd. Z-fd2. 

23.5--24.5 24 2 ➔7 ➔14 98 
22.5-23.5 23 2 t6 +12 72 
21.5-22.5 22 1 +5 + 5 25 
20.5-21.5 21 1 +4 + 4 16 
19.5-20.5 20 2 ~3 + 6 lS 
18.5-19.5 19 2 +2 ➔ 4 8 
17.5-1~.5 18 2 +l + 2 2 
16. 5--1."'77-=-•.;,.._ 5_ ...... - .;::1 ...... 1 ___ ~ __ __,;...o ___ ....,o;..-__ -;o=---_~ 
15.5--16.5 16 1 - 1 - 1 1 
14.5-15.5 15 1 - 2 - 2 4 
13.5-14.5 14 0 - 3 - 0 0 
12.5--13.5 13 l - 4 - 4 16 
11.5--12.5 12 O - 5 - 0 0 
10.5--ll.5 11 1 - 6 - 6 36 
9.5-10.5 10 0 - 7 - 0 0 
8.5---9.5 9 O - g - O 0 
7.5---8.5 ~ 1 - 9 - 9 81 
6.5--7.5 7 0 -10 - 0 0 
5.5-6.5 6 0 -11 - 0 0 
4.5---5.5 5 1 -12 -12 144 

8 "-l N ~ 20 

ARITHlAETIO EAN 

C : +fcl-fd ,. +4-7-34 -== -0. 65 
N 20 . 

A:U: = Guessed M-P + (±c )s:: 

17 + (0.65)1 = 17.65 

Efd. 2 
::- 521 

STAlIDARD mra_AtIQ! 

,, (Vttf - (-l.c >'}s • 
0 5il - ( 0.65 )1 l • 5.06 

Symbol EXPlanati~n: o.I.--Class Interval; Y-P--M1d 
Point; f--Frequency; d--D1str1bution; s--Step In
terval; N--NU.mber or cases; ~--swn of; c-Oorrec
tion; · AM--Ar1thmet1c Mean; r-stac.ld.aro Deviation. 



GROUP RANGE OF SCORES (100% Range Bars) 

5 .. 10 15 20 25 30 35 40 45 

Control••••••••••••••• 
MD--13.83 

Experimental•••••••••• 

.__ _ __.._ __ __.__ __ _,__ __ ....__ _ ___J __ --J.. __ 

o 5 10 15 20 25 30 35 40 4b 

Fig. 8.T•Letter-wr1t1ng ao111ty of control and experimental groups, oased on seoond 
run or Test No. 2 1n the Commercial Education Survey Senior Typing Test. 

~ 



Table 55.-STANDARD ERROR OF THE 8 IN LETTER-WRITING 
ABil,ITY OF BOTH CONTROL AND EXPERIMENTAL GROUPS t BASED 
ON SECOND RUN OF TEST NO. 2 IN THE OOMMERCIAL EDUCATION 
SURVEY SENIOR TYPING TEST 

control Group 

Previously computed Symbols 
Involved: 

N " 20; re. ~ 6. 4-7 

SE1,. ..£.!:_~ 6. 4-1 :. 1 . 14-5 
rv- 'i 20 

EXPer1mental Group 

Previously computed. Symbols 
Involved.: 

N =- 20 ; re ,, 5. 06 

SEe" ....!:!_ ::. 5 .06 ::: 1 .13 

~20 

symbol Explanation : N--Number of Cases; r~ -standard. 
Deviation 0f control Group; ~e -Standard Deviation of 
Experimental Group; SE ~--8taru1ard Error of the ean 
of control Group; SE~--standard Error of t11e llean of 
Experimental Group. 

Table 56 .--0RITIOAL RATIO APPLIED TO LETT~R-WRITING ABll,
ITY OF CONTROL AND EXPERIYENTAL GROUPS, BASED ON SECOND 
RUN OF TEST NO. 2 IN THE COlAMERCIAL EDUCATION SURVEY 
SENIOR TYPING TEST 

Prev1ous1y comruted Symbols Involved: 
Al,{e.--l 7. 65; SEe--1. l.f.5; SE e--1.13 

t!..-13.15; 

t =- AU s-- - AM e. 13. 15 - 17. 65 ::- -2 . 4-5 
~ (SE )2.+ (SE )2 

Symbol Explauat1on: t-or1t1ca1 at1o; AM. ~--Ar1th.Inet1c 
Mean of control Group; AM~-Ar1thmet1c Mean ot Experi
meutal Group; : SE ~--standard Error ot tne Mean of Con
trol Group; SE~--standard Error of the ean ot Experi
mental Group. 



Sorensen's table (47:367) snows tbare are about 993 

chances in 1000 of their belng a true .ditference When 

.! equals 2.45. 

second adm1n1strat1on ot the 
adaptation of the National 
Oler1cal Stenographlc Ab111ty 
Test _e.t 1941 

During the last three days of the exper1 ent, 

the adaptation ot the National Olerioal Stenographic 

Ab111tY Test ot 1941 was repeated and the scores made 

by each student were again added and considered as a 

Whole. 

.Results showed that the ar1tll.met1c mean ot 

the control group rose 12.bO points over the first ac1-

ministrat1on, or from 31.00 to 103.60. The ar1tllmet1o 

mean ot the experimental group rose 103.90 points, or 

from 32.25 to 136.15. The standard c1ev1at1on ot the 

control group 1n the second adm1n1strat1on was JS.42, 

and the standard error ot the mean, f. 92. The standard 

<1ev1at1on ot the experimental group was 1'-8.", and the 

standard error of the mean, 10.84. l::1/ Figure 9 shows 

the results in graphic torm. 

APP1Y1ng the ori t1cal ratio tormu.la, ! waa 

round to be -2.f4.2, w 111.ch is a s1gn1:t1oant d1:tterence 

1n tavor ot the ex~rimental group. W Beterenoe to 

lJ./. Tables 57, 58, and 59. 
M/ Table 60. 



Table 57.--LETT:wR- RITING ABI~ITY OF co TROL GROUP, BASED 
ON SECOND RUN OF ADAPTATION OF NATIONAL CLERICAL BTEl 0-
GRAPHIO ABILITY TEST OF 1941 AND SHOWI1iG THE ARITHMETIC 

N AND STANDARD DEVIATION 

scores: 175, 167, 152, 133, 133, 122, 122, 112, 111, 102, 
97, 86, 85, 83, 77, 77, 73, 71, 53, 45. 

o.r. M-P 

171.5--178.5 175 
164.5-171.5 168 
157.5-164.5 161 
150.5--157.5 154 
111-3. 5--150. 5 147 
130.5--143.5 140 
129.5--136.5 133 
122.5--129.5 126 
115.5-122.5 119 
108.5--115.5 112 
101.5-108.5 105 

9~. 5-101. 5 ·:ns 
87.5--94.5 91 
80.5---87.5 84 
73.5--80.5 77. 
66.5---73.5 70 
59.5--66.5 63 
52.5---59.5 56 
45.5--52.5 49 
38.5--45.5 42 

f <1 

l +10 
1 t 9 
0 + g 
1 +-7 
0 -t- 6 
0 + 5 
2 ;, 4 
0 -t 3 
2 -t 2 
2 -t 1 
1 0 
l - l 
0 - 2 
3 - 3 
2 - 4 
2 - 5 
0 - 6 
l - 7 
0 - 8 
1 - 9 

S ,,. 7 N::20 

ARITHMETIC lLEAN 

c ::: +rc1-rc1 ,,. +4-o-44- =- -o. 20 
N 20 

AM:: Guessed M-P + (±c )s = 

105 + (-0.20)7= 103.60 

:f(1 

+10 
t 9 
t 0 
t 7 
+ 0 
+ 0 
+ g 
+ 0 
+ 4 
+ 2 

0 
- l 
- 0 
- 9 
- 8 
-10 
- 0 
- 7 
- 0 
- 9 

100 
81 

0 
49 

0 
0 

32 
0 
8 
2 
0 
l 
0 

27 
32 
50 

0 
49 

0 
Sl 

t:fd.2 = 512 

STANDARD DWIATI0N 

ti"c11. - (:tc),. Js,. 
N 

512 - (-0.20) 2
) 7 = 35.42 

20 

symbol Explanation: O.I.--Class Interval; M-P- 1c1 
Poir1t; f--Frequency; : <1--D1str1but1on; s--Step In
terval; N-Number of Oases; ~-Sum of; c--correc
t1on; AM--Ar1thmet1c Mean; ~-stan~ard Deviation. 



Table 5S .--LET 1l'ER-WRITING ABILITY OF EXPERH,(ENTAL GROUP, 
BASED ON SECOND RUN OF ADAPTATION OF ATIONAL CLERICAL 
STENOO-RAPHIO ABILITY TEST OF 1941 AND SHOWING THE 
ARITm£ETIC lLEAN AND STANDARD DEVIATION 

scores: 217; 204, 200, 196, 190, 184, 152, 149, 145, 131, 
128, 121, 114, 113, 107, 99, 92, 76, 60, 51. 

C.I. 

213.5-220.5 
206. 5--213. 5 
199.5-206.5 
192.5--199.5 
185.5-192.5 
178.5--185.5 
171.5--178.5 
164.5--171.5 
157.5-164.5 
150.5--157.5 
143.5-150.5 
1~6.5-14-:S.5 
129.5-136.5 
122.5--129.5 
115.5-122.5 
108. 5--115. 5 
101.5-108.5 

94-.5--101.5 
87 .5---94.5 
80. 5--87. 5 
73.5--to. 5 
66.5--73.5 
59.5---66.5 
52.5---59.5 
45.5---52.5 

-P 

217 
210 
203 
196 
189 
182 
175 
168 
161 
154 
147 
140 

126 
119 
112 
105 

98 
91 
81+ 
77 
70 
63 
56 
4 

8 ,.. 7 

C ... tfd.-fd .,. +63-54 "'"+O. 45 
N 20 

Al.{= Guessed. M-P + (:to )s = 

133 -1- ( 0. 45 )7 = 136.15 

t 

l 
0 
2 
l 
l 
1 
0 
0 
0 
l 
2 
0 
1 
l 
1 
2 
l 
l 
l 
0 
l 
0 
l 
0 
1 

d. 

+-12 
+11 
+10 
t- 9 
+ g 
+ 7 + 6 . 
+ 5 
+ 4 
+ 3 
+ 2 
+ l 

0 
- 1 
- 2 
- 3 
- 4 
- 5 
- 6 
- 7 
- 8 
- 9 
-10 
-11 
-12 

+-12 144 
t O 0 
+-20 200 
t- 9 81 
+ 8 64 
+- 7 49 
+ 0 0 
t O 0 
+- 0 0 
t 3 9 
+ 4 8 
+ 0 0 

0 0 
- l l 
- 2 4, 
- 6 18 
- 4 16 
- 5 25 
- 6 36 
- 0 0 
- 8 64 
- 0 0 
-10 100 
- 0 0 
-12 144 

STANDARD DEVIATION 

Symbol Explanation: c.r.--01ass Interval; -P-U1d 
Point; . t--Frequency; d--Distribut1on; s-step In
terval; N--Number o:r cases; T -s ot; c-oorrec
t1ou; A -Arithmetic Mean; r-standara. Deviation. 



GROUP RANGE OF SCORES (100% Range Bars) 

30 45 60 75 90 105 120 135 150 165 180 195 210 225 
' 

Control•••••••••• 

Experimental••••• 

30 45 60 75- 90 105 120 135 150 1·65 . 180 195 

Fig. 9.--Letter-wr1t1ng aoility of control and experimental groups, oased on second 
run of adaptation of National Clerical Stenographic Ability Test of 1941. 



Table 59. -STANDABD El1ROR OF THE · 8 I LETTER-WRITING 
ABILITY OF BOTH CONTROL A D EXPIBI 1 .i: 

1rAL GROUPS, BASED 
ON SECOND RUN OF ADAPTATION OF i TIO fAL CLERICAL BT.C:NO
GRAPHIO ABILITY TEST OF 1941 

-

control Group 

Previously com:puted Symbols 
Invo1vec1: 

N =20; '°'c. =35.42 

SEc.."" ..£.;:._,,_ 35.42 = 7.92 
~ 20 

Experimental Group 

Prev1ous1y Computed Symbols 
Invo1vec1: 

N ,. 20; re:::48. 44 

SE e re- ,... 48. 44 = 10. 84 
V N 20 

BYmbOl Explanat1 on: N--Number of cases; Oc. -stanctard 
Dev1at1on of control Group; 0e-Standarc1 Deviation ot 
Experimental Group; SE~-stanc1arc1 Error ot the Mean 
or Control Group; SE~-standarc1 Error of the Mean or 
Experimental Group. 

Table 60. --0RI'L'ICAL RATIO APPLIED TO LETTFB-WRITING ABIL
ITY OF CONTROL AND EXPERDAEN'l'AL GROUPS, BASED ON SECOND 
RUN OF ADAPTATION OF NATIONAL CLERICAL STENOGRAPHIC 
ABILITY TEST OF 1941 

Previously computed Symbols Involved: AM~-103.60; 
AM~--136.15; SE~--7.92; SE~-10 . 84 

t :: AMc... - AMe 

~ ( SE'- ) :t + ( SE ~ } z 

= 103. 60 - 136.15 
1(7.92)Z~ (10.84)~ 

Symbol Explanation: t--or1t1ca1 Ratio; .A.M:~-Ar1thmet1c 
ean of control Group; Al!~-Arithmet1c Mean ot Experi

mental Group; : SE~--standard Error of the Mean ot con
trol Group; sE. -Btandard Error of the Mean or Experi
mental Group. 

--



sorensen•s table (47:367) Shows there are over 992 

chances 1n 1000 of there being a true difference in the 

results When_! equals 2.~2. 

The closeness or the ! scores 1n the econcl 

ad.ministration or the two 1etter-wr1t1ng tests (-2.45 

and -2.~2, respect1Tely) woUld indicate that the teats 

apparently measured the same letter-writing abilities 

and that a sign1t1cant d1fterenoe 1n tavor ot the ex

Per1mental group did exist • 

.A.na1ys1s or errors ~ J!l both 
_groups in!!!,! second a<1m1n1"it'rit1ons 

Aa indicated earlier in this study., the con

tent or vocational courses ottered at the EmilY. 

Griffith Opportunity School is based on the sK1lls and 

knowledges and degrees thereof required bY employers. 

These standards are kept up to date bY periodic check 

and through worK With advisory committees. The work 

done by each student is then evaluated in terms of these 

standards and rated ~satisfactory tor employment• or 

•unsatisfactory tor employment.• Since students attain 

vary1ng levels of achievement, the degree of employa

bility is also approximated. 

In letter writing, the standards of 1lab1l1ty 

r quired bY employers, described 1n general terms 1n 

the letter-writing unit or instruction, fall spec1r10-

a11y 1nto the four main categories mentioned prev1ous1y: 

l 



typing prot1ciency, English mechanics, letter placement, 

and letter styles. To establish the m1nlmum degree ot 

ma1lab111ty that would be acceptable Yith regard to 

the letters and articles called tor in the two letter

writ1ng tests, the following threshold employment levels 

were recommended bY the advisory committee: typing 

errors--not to exceed 18; EngJ.1Sh mechanics errors--not 

to exceed 55; letter Placement errors--not to exceed 9; 

and letter style errors--not to exceed 10. These stand

ards were accordingly used as yardsticks 1n evaluating 

the ainOWlt ot mailable work done by the students 1n the 

second ac1m1n1strat1ons of the two tests. (See Tables 

61, 62, and 63) The ar1t1ca1 ratio formula was also 

applied to error scores. Results ar as follows: 

!YP1n~ mechanics.--Applying the threshold standard set 

up tor typing performance, 14, or 70 per cent, ot the 

students in the control group made 18 or less typing 

errors; 18, or 90 per cent, ot the stUdents 1n the ex
Per1menta1 group made 1g or less errors 1n typing. Er

rors made bY these 1~ students in the control group 

totalled 179 polnts, or an average ot 12 errors per 

student. Errors made by the lS students in the experi

mental group totalled 206 errors, or an average ot 11.4 

errors per student. The difference of 0.6 points be

tween the two averages indicated tbat the mailable work 

done by the experimental group contained five per cent 



Tablt1 61.-ANALYSIS OF TOTAL ERRORS llADE BY CONTROL AND 
EXPERIMENTAL GROUPS IN SEOOlID RUN OF TEST 2 IN OOlL
.MEROIAL EDUCATION SURVEY SENIOR TYPING TEST AND OF 
ADAPTATION OF NATIONAL CLERICAL STENOGRAPHIC ABILITY 
TEST OF 191'-l 

ERRORS MADE IN 

Letter styles 
Omitted Date Line •••••••••• 
Omitted Inside Addr ss ..... . 
Omitted sa1ut t1on ••••••••• 
Omitted Fir Name •••••••••• 
Omitt d Work •By" ••••••••••• 
Wrong Opening or 01os1ng 

Punctuation •••••••••••••• 
Wrong Placement or Open

ing or 01 sing Lins •••••• 
Wrong Type or Paragraph ••••• 

Letter Placement 
Too High on Page ••••••••••• 
Too Low on Page •••••••••••• 
Too Far to Left •••••••••••• 
Too Far to Right ••••••••••• 
Letter too Wide •••••••••••• 
Letter too Narrow •••••••••• 

English Meohanies 
Exces oap1ta11zat1on ·••••• 
Om1tt d Capita11zat1on •••••• 
Exces Punctuation•····•••• 
Om1tt d Punctuation •••••••• 
Wrorg Punctuation •••••••••• 

E !_ypewr1 ting 
xcess Words ..••.••••••••••• 

Omitted Words •••••••••••••• 
Space Within a word ••••••••• 
Strike- vers •••••••••••••••• 
Transposed Letters •••••••••• 
~nt1dy Erasures ••••••••••••• 
Words RUn T gether •••••••••• 
wrong n1v1s1on or Word •••••• 

rong Letter •••••••••••••••• 
Yron Words ••••••••••••••••• 

00 TROL 
GROUP 

6 
l 
1 
g 

22 

60 

31 

1% 
>+ 

23 
9 

25 
33 
-1 
97 

19 
J+l 
28 
33 
59 
10 
17 
33 
14-3 
21 

304 

EXPERIMENTAL 
GROUP 

>+ 
l 
0 
l 
7 

31 

13 

-ro 
5 
c; 
3 

11 
17 

>+ 
49 

27 
42 

192 
256 
12 

529 

0 
61f. 
23 
18 
54 

5 
11 
26 
32 

~ 
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T::1ble 62.--ERRORS MADE BY CONTROL GROUP IN SECOND RUN 
OF TWO LETTER-WRITI G TESTS 

............. Errors in: .......•.•.•• 
Type- Engl1Sl'l Let.er Letter 

student wr1t1n~ Mechanics Placement Styles Total 

J. B. 9 28 3 lt 4-4-
E. B. 11'- 29 11- 6 53 
E. B. 17 33 4- 6 60 
E. B 18 39 5 8 70 

v. B 19 4-3 7 IS 77 
M. D. 21 59 9, 12 101 
D. D. 26 62 10 14- 112 
K. F. 5 17 0 0 22 

A. H. 7 25 2 3 37 
E. K .. 16 32 4- 6 58 
s. K. 13 29 3 6 51 
F. • 12 28 3 5 4-8 

x. s. 18 4-0 6 g 72 
s. s. 18 37 5 g 68 
A. a. 17 35 5 7 64-
A. s. g 25 2 3 38 

J. s. 20 54- 8 10 92 
H s. 20 55 9 11 95 
E. w. 7 24- 1 2 34-
B. w. 19 4-7 7 9 82 

Total 304- 74-1 97 136 1278 

Letter-wr1t1ng Tests: 

Test 1--oornmercial Education survey Senior Typing Test, 
Test No. 2, Business Letter. 

Test 2-Adaptatlon of National Clerical Stenographic 
Ability Test of 194-1. 
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Table 63 .. --ERRORS MADE BY EXPERIMENTAL GROUP I SEOOND 
RUN OF TWO LEI'TER-mITTING TESTS 

--- -·--
................ Errors 1n: ............ . 
Type- English Letter Letter 

Student writing Mechanics Placement Styles Total 

D., A. 
U. B. 
0. D. 
G. D. 

V • F. 
B. G. 
V. H. 
M. I. 

P. J 
J • M. 
n. • 

• M. 

K,. N. 
E. P. 
B. A. 
M. 8. 

D. T. 
R,. T. 
A. W. 
L. 11. 

Total 

g 
13 
ll+ 

4-

16 
9 
g 

14-

15 
6 

16 
14-

15 
11 
21 
19 

9 
12 
10 
12 

24-6 

12 
27 
36 

g 

4-0 
13 
11 
29 

37 
9 

38 
31+ 

38 
24-
4-3 
4-1 

17 
26 
19' 
27 

529 

fetter-writing Tests: 

0 
2 
3 
0 

5 
l 
0 
2 

3 
0 
5 
3 

4-
2 
7 
6 

1 
2 
l 
2 

0 
3 
4-
0 

5 
2 
0 
4-

4-
0 
5 
4-

4-
3 
6 
5 

3 
3 
2 
3 

60 

20 
4-5 
57 
12 

66 
25 
19 
4-9 

59 
15 
64-
55 

61 
4-0 
77 
71 

30 
4-3 
32 
4-4-

884--

Test l--conunercial Education survey Senior Typing Test, 
Test io. 2, Business Letter. 

Test 2-Adaptation of National Clerical Stenograp11c 
Ability Test of 194-l. 



less typing errors than did the wor~ done bY the con

trol group. 

The arithmetic mean of the control group in 

the second administration fell 12.15 points, or trom 

27.~5 to 15.30. The mean ot the exper1mental group 

tell 13.35 points, or fro 25.65 1n the first adminia

trat1on to 12.30. ll/ 
The standard deviation of the control group 

1n the second administration was 5.o7 and. the standard 

error or the mean, 1.27. The standard. dev1at1on ot 

the experimental group was ~.11 and the standard error 

or the mean, 0.92. 20/ 

Applying the critical ratio formula, twas 

round to be 1.s9 1n favor ot the experimental group, 

Which ls not a s1gn1t1cant difference though it aP

P~oaohes a score ot 2. Which would. be a1gn1ticant. 

Both groups, however, did improve their typing ability 

d.u.r1ng the experiment aa shown by the means entioned. 

above. 21/ 

.!V Tables b~ and 65. 

2Q/ Table 66. 

21/ Table 67. 



Table 64.--ERRORS IN TYPEWRITING MADE BY CONTROL GROUP 
IN SECOND RUN OF TEST 2 I :i COMMERCIAL EDUCATION SURVEY 
SENIOR TYPING TEST AND OF ADAPTATION OF NATIONAL OL~ 
CAL STEliOGBAflllO ABILITY TEST OF 1941 

Scores: 5, 7, 7, 8, 9, 12, 13, 14, 16, 17, 17, 18, 18, 
18, 19, 19, 20, 20, 21, 26. 

C. I. M-P f c1 t'c1 Zt'd.'" 

25.50--28.50 27 1 +4 +4 16 
22.50--25.50 24 0 +3 +o 0 
19.50--22.50 21 3 +2 i-6 12 
16.50--lQ.50 18 7 +l +1 7_ 
l ~. 50-16. 50 15 2 0 0 0 
10.50--13.50 12 2 -1 -2 2 
7.50--10.50 9 2 -2 -4- 8 
4.50---7.50 6 3 -3 -9 27 

8 :::- 3 N, 20 lt'c1 z. = 72 

ARITHMETI O MEAN STANDARD D:EWIA TION 

C :: ±fd-fd :: tl]-15 = {1c }2. )s ::. 0.10 0£fdt-N 20 /-:. J: 

Al.{ :: Guessed M-P + ( tc )s :r. (J i§ - ( 0. 10 >·) 3 = 5. 67 

15 + (0.10)3 =- 15.30 

-
8Ymbol Explanation: O.I.--Olass Interval; M-P- d !0 1nt; t'--Frequency; d-D1str1but1on; s--step In-

erva1; N--Number of Oases; £ -sum ot; c--Oorrec-
tlon; AM--Ari t!1me tic Mean; • -standard Devi a t1on. 



------------------- ---··•-·---
Table 65.--EBRORS IN TYPEWRITING MADE BY llOCPERIMENTAL 

GROUP IN SEOOND RUN OF TEST 2 IN OOMMEBOIAL EDUOATION 
SURVEY SENIOR TYPING TEST AND OF ADAPTATION OF NA
TIONAL CLERICAL STENOGBAP.HIO ABILITY TEST OF 1941 

Scores: 4, 6, 8, 8, 9, 9, 10, 11, 12, 12, 13, 14, 14, 
14, 15, 15, 16, 16, 19, 21. 

o. I. M-P r 

19.5--22.5 21 l 
16.5--19.5 18 l 
13.5--16.5 15 7 
10.5--13.5 12 4 
7.5--10.5 9 5 
4.5---7.5 6 l 
l.5--4-.5 3 1 

8 : 3 N: 20 

ARITHMETIC MEAN 

C ,,_ ffd-fd,. +12-10 = 0.10 
N 20 

AM ~ Guessed M-P + (:tc )s: 

12 -t- ( 0.10 )3 = 12.30 

<1 f<1 zfd' 

t3 +3 9 
+2 +2 4 
+l +7 7, 

0 0 0 
-1 -5 5 
-2 -2 4-
-3 -3 9 

2f<1 2 =- 3g 

8Ymbol Explanation: o.r.-c1ass Interval; M-P- 1<1 
Point; f-Frequency; d--Dlstribution; s-Step In
terval; N--Number of oases· r -sum ot; c-oorrec
t1on; AM--Ar1 tnmetic Mean·• 11"-Stanct.ard Deviation • • 



T::i.ble 66.-STANDARD ERROR OF THE MEAN IN ERRORS IN TYPE
WRITING MADE BY BOTH CONTROL AND EXPERI:JENTAL GROUPS, 
BASED ON SECOND RUN OF TEST 2 IN COMMERCIAL EDUCATION 
SURVEY SENIOR TYPING TEST AND OF ADAPrATION OF NA
TIONAL CLERICAL STENOGRAHilO ABILITY TEST OF 1941 

control Group 

Previously oompUte<l Sym
bols Involved.: 

N: 20; 4c.:. 5.67 

BEc. :::...£:!:_: 5, 67 r l. 27 
'IN f20 

Experimental Group 

Previously oompited. Sym
bols Involved.: 

N:. 20; re: 4.11 

BE :. re. ,. 4, 11 .:: O. 92 e-
'/N V2o 

Symbol Explanation: :i--Nwnber of Oases; rc. -standard. 
Deviation of oontro1 Group; re.-ataru:lard. Deviation of 
Experimental Group; SEc. --standard Error of the Mean 
of C0I1tro1 Group; 8Ee.--Stan<1ar<1 Error of the Mean 
of Ex.Perimental Group. 

Table ~7.--CRITIOAL RATIO APPLIED TO ERRORS I TYPE
WRITING MADE BY BOTH CONTROL AND EXP.ERIMENTAL GROUPS, 
BASED ON SECOND RUN OF TEST 2 IN COMMERCIAL EDUCATION 
SURVEY 8 ENIOR TYPING TEST AND OF ADAPTATION OF NA
TIONAL CLERICAL STErfOGRAPHIO ABILITY TEST OF 1941 

Prev1ous1y oompUted. Symbols Involved.: AM~-15.30; 
AMe--12.30; SE~--1.27; SE~--0.92 

t .:_ AMe...- AMe. =- 15,30 - 12-.30 ::: 1.89 

'ff sEct_Y·t C sE e.) 2 ~< 1. 21 )2 + ( o. 92 )z.. 

8
Y!b~l Explanation: t-Or1tical Ratio; AMc..-Arith-

0~ le Mean of control Group; AMe--ArithIIletic Mean 
Experimental Group; SE~--standard. :Error of the 

:ean ot oontrol Group; SEe_-Staooard :Error of the 
ean of Exper1menta1 Group. 

-



English mechan1cs~-APP1Y1ng the threshold standard set 

up for English mecban1es performance, l~, or 90 per 

cent, of the students 1n the control group made 55 or 

less English errors; all the students 1n the experi

mental group, or 100 per cent, made less than this num

ber of errors. 

Errors m~e bY the 18 students in the con

trol group totalled 620 points, or an average ot J4 er

rors per student. Errors made by the 20 students in the 

experimental group totalled 529 points, or an average 

of 26 errors per student. The difference or eight 

Points between the two averages indicated that the 

mailable work done bY the experimental group contained 

24 per cent less English mechanics errors thru1 did the 

work of the control group. 

The ar1t:tunetic mean o_f the control group in 

the second adm1n1strat1on tell 10.20 points, or trom 

47.25 1n the first adm1n1strat1on to 37.05. 22/ The 

mean of the experimental group fell 19.95 points, or 

from 4o.50 in the first adm1n1strat1on to 26.55. W 
The standard dev1at1on of the control group 

1n the second ad.ministration wasl2.51, and the standard 

~g,/ Table olS. 

W Table b9. 



.----------------------••·---
Table bS,--EBRORS IN EtfGLISH MEOHA IOS MADE BY CONTROL 

GROUP I SEOOND RUN OF TEST 2 IN com~OIAL EDUOATION 
SURVEY SENIOR TYPING TEST AND OF ADAPTATIOli OF NA
TIONAL OLERIOAL STENOGRAPHIC ABil.iITY TEST OF 194-l 

Scores: 17, 24, 25, 25, 28, 28, 29, 29, 32, 33, 35, 
37, 39, 40, 4-3, 47, 54, 55, 59, 62. 

O. I. -P t d. fd. .Zfd. 2 

61.5--64.5 63 l t9 +9 81 
58.5--61.5 60 l +8 •8 64 
55.5-58.5 57 O t7 +o O 
52,5-55.5 54- 2 t6 +12 72 
4-9.5-52.5 51 o +5 +o o 
46.5-49.5 48 l t4 +4 16 
43.5--46.5 45 0 +3 +O 0 
4-o. 5--1~3. 5 42 1 +2 +2 4 
37.5--40.5 39 2 +1 ~2 2 
~4._5..::::::..3.I. 2. ;6 2 0 0 0 
31. 5.:=~;5-·-~3 3------- 2:.----_-,l~----:::2~---2~----t 
28.5--31.5 30 2 -2 -4 8 
25.5-28.5 27 2 _-3 -6 13 
22,5-25.5 24 3 ~ -12 48 
19.5--22.5 21 0 -5 -0 0 
16.5--19.5 18 l -6 -6 36 

8 ~ 3 N ::20 Zfd.2 .: 351 -------.!::!....-=-~~.!:::..!!., ________________ _ 
ARIT HMET IO MEAN 

c =- +:f'd.-fc1 ~ ±37-30 :: 0. 35 
N 20 

AM = Guessed M-P + ('!c )s:: 

3 6 + ( O. 3 5 ) 3 = 37. O 5 

STANDARD DEVIATION 

D= (v 1¥' - ( ± C ) • ) 9 ° 

N 3~~ - <0.35)•-->3 ° 12.51 

8Ymbo1 Explanation: o.r.--01ass Interval; -P-Mid. !0 1nt; t--Frequency; c:1.-D1stribut1on; s--Step In
t erva1; N--Number of oase ; z--sum of; c-oorrec
ion; AM-Arithmetic Mean; cr-staoc1arc1 Dev1at1on. 



Table 69 .--ERRORS IN ENGLISH MECHANICS MADE BY EXPERI-
MENTAL GROUP IN SECOND RUN OF TEST 2 IN COMMERCIAL 
EDUCATION SURVEY SENIOR TYPING TEST AND OF ADAPTATION 
OF NATIONAL CLERICAL STENOGRAPHIC ABILITY T.illST OF 191+1 

·- -
Scores: ~ , 9, 11, 12, 13, 17, 19, 

31+, 36, 37, 3~, 3s, i+o, 1+1, 1+3. 
21+, 26, 27, 27, 29, 

o. I. M.-P f c1 :t'c1 
' 

~(12. 

4-0.5--1+3.5 1+2 2 +5 +10 50 
37. 5-4-0. 5 39 3 +1+ +12 1+8 
31+.5--37.5 36 2 +3 + 6 18 
31.5-31+.5 33 1 +2 + 2 1+ 
28. 5--;1. 5 ;o l +1 + l l 
25.5--28.5 27 ; 0 0 0 
22.5--25.5 2J4. 1 -1 - 1 l 
19.5--22.5 21 0 -2 - 0 0 
16.5-19.5 18 2 -3 - 6 18 
13.5-16.5 15 0 -1+ - 0 0 
10.5--13.5 12 3 -5 -15 75 
1. 5--10. 5 ~ 9 2 -6 -12 72 

s ::. 3 N = 20 %" fc1 z: 287 

ARITHMETIC MEAN STANDARD DE'vIArION 

C :: ., -\-fc1-fc1 ~ '"¼,.31-31.J. (~ J:fd - (:tc)z.)s= :: -0.15 
N 20 (: N 

AM= Guessed M-P + (!'c )s = ~ ~gz - (-o.15Jz)3 ;: 11.37 

27 -+ (-0 .15 )3 = 26. 55 
~ 

8
Ymbo1 EXPlanat1on: o.r.--01ass Interval; M-P-- 1d 
Point; :t'-Frequency; c1--n1stribut1on; s-step In-
terva1; N-I'lumber of oases· Z--sum or· c--oorreo-
tion; AM-Ari thmet1c Mean;• a-Standard Deviation. 

- -



error of the mean, 2.~o. The standard deviation ot the 

experimental group was 11. 37, and the standard error 

of the mean, 2. 5J4.. 2J4./ 

APP1Y1ng the critical ~atio formula,.! was 

fouDcI. to be 2. rt, Which is a significant statist1ca1 

difference in tavor of the experimental group. £:!ii 
Reference to sorensen•s table (~7:3b/) shows there 

are approximately 997 chances in 1000 of there being 

a true difference When!. equa11 ,.ff. 

Letter Placement.-APP1Y1ng the threshold standard set 

up for letter Placement performance, lf, or ~5 per 

cent, of the students 1n the control group made eigtit 

or less errors; all the students 1n the experimental 

group, or 100 Per cent, made less than this number 

ot errors. 

Errors made bY the lf students in the con

trol group totalled b9 :points, or an average of tour 

errors Per student. Errors made by the 20 students 

1n tre experimental group totalled bO points, or an 

average ot three errors per student. he difference 

Of one P01nt between the two averages indicated that 

the mailable work done bY the experimental group con

tained 25 per cent less erro??s in Placement than did 

l!f/ Table /0. 

w Table /l. 



:-----------------------------~ 
Table 70. -STANDARD ERROR OF THE MEAI'i IN ERRORS IN ENG

LISH l,CEOHANIOS MADE BY BOTH CONTROL AND EXPERIMENTAL 
GROUPS, BASED ON SECOND RUN OF TEST 2 IN 00 ERCLAL 
EDUOATION SURVEY SENIOR TYPI G TEST AND OF ADAPTATIO 
OF NATIONAL CLERICAL STEliOGRAPHIO ABILITY TEST OF 
19l.f.1 

Control Group 

Previously com:puted Sym
bols Involved: 

N:: 20 0c.:l2 . 51 

SEC.:,..£!::_ ::c. 12 . 51 = 2. 80 

fir ~20 

-
Experimental Group 

Previously Oompu.ted Sym
bols Involved: 

N • 20 re: 11.37 

SEe"' d"e.. :; 11. 37 : 2. 5~ 

'fN 'f20 

Symbol Explanation: I'i--Number of ca es; de -Standard 
Deviation of control Group; re. --Standard Deviation ot 
ExPerimental Group; SE~-standard Error of the ean 
ot oontrol Group; SE~-standard Error of the Mean 
of Experimental Group. 

Table 71.--0RITIOAL RATIO APPLIED TO ERRORS I ENGLISH 
.MDJHANI 08 :MADE BY BOTH OONTROL AND EXP'.il:RIMENTAL 
GROUPS, BASED ON SECOND R OF TEST 2 IN COMMERCIAL 
EDUCATION SURVEY SENIOR TYPING TEST AND OF ADAPTATION 
OF NATIONAL OLERIOAL STENOGRAPHIC ABD.,ITY TEST OF 19l.j.1 

Previously Computed Symbols Involved: AM:~- 37.05; 
Alite--26.55; SE~--2. 80; SEe--2 . 5~ 

t :: AM s- - A.M e : 37. 05 - 26. 55 = 
~ (SE~)1 t (8Ee >2 ~ (2.~0)!t (2.51j. }z. 

8Ymbo1 Explanation: t-Or1t1cal Ratio; AMe--Ar1th
met1c Mean of oontrol Group; AM~--Aritb.Illet1c Mean 
~t Experimental Group ; BEf. --Standard Error ot the 
Mean Of control Group; 8Ee-8tan<1ard. .Error of the 

ean or Experimental Group. 

----------------·-----·------



the work of the control group. 

The ar1tl:Unet1c mean o:r the control group 1n 

the second ad.m1n1strat1on fell 1.(5 P01nts, or from 

b.60 to 4.~5. The mean of the experimental group fell 

3.85 points, or :rrom b.30 to ~.45. 20; 

the standard deviation o:r the control group 

in the second administration was 2.12, and the standard 

error Of the mean, O.bl. The standard deviation of the 

experimental group was 2.01, and the standard error of 

the mean, o.45. W 
APPlYing the er1t10a1 ratio rormuia, .! was 

found to be 3.16, Which 1s a s1gn1:r1cant <U:fference 1n 

favor o:r the experimental group. 2~/ Reference to 

Boren$en•s table (47:3b/) shows there are about 999 

Chances 1n 1000 of there being a true difference When 

.! equals 3.1b. 

Letter styles.--APPlY1ng the threshold standard set up 

tor letter style performance, lf, or ~5 per cent, o:r 

the students 1n the control group made 10 or less er

rors 1n style ; 1n the expe:ri1mental group, all the 

students, or 100 per cent, made less than 10 errors. 

~ !ables 72 and 13. 

1:1/ Table '1'-. 
2&/ Table (5. 



2 -

Table 72.--ERRORS IN LErTER PLAOl!MEN'I' MADE BY CONTROL 
GROUP IN SECOND RUN OF TEST 2 IN CO EROIAL EDUCATION 
SURVEY SENIOR TYPING TEST AND OF ADAPTATION OF NA-
TIONAL OLERIOAL STENOGRAPEIO ABILITY TEST OF 19~1 

Scores: o. 1, 2, 2, 3, 3, 3, 4, 4, 4, 5, 5, 5, 6, 7, 
7, s, 9, 9, 10. 

o. r. M-P t d :f'd E':f'd z 

9.5-10.5 10 1 -1-5 +5 25 
S.5---9.5 9 2 +4 +g 32 
7-5--8.5 g 1 4-3 +3 9 
6.5---7.5 7 2 +2 +4 g 
i::;_ lj--6 .. '5 6 1 +l +l l 
ij. _ 'i--'L 'i 'i ~ 0 0 0 
3.5---4.5 4 3 -1 -3 3 
2.5--3.5 3 3 -2 -6 12 
1.5---2.5 2 2 -3 -6 18 
0.5---1.5 1 1 -~ -4 16 

-0.5--0.5 0 1 -5 -5 25 

s :r l N • 20 Efd.2 
= 149 

ARITHMETIC MEAN STANDARD DEVIATION 

O= (W'- (±c )• Js • C +fd-fd • +21-2~:: -0.15 .,. 
N 20 

AM == Guessed :M-P t (±c )s =- 0 1~6 - (-0.15 )2 )1 = 2. 72 

5.00 + (-0.15}1 = 4.85 

Symbol Explanation: o. I.-01as Interval; lL-P--Mid 
Po1nt; r--Frequency; <1--D1str1but1on; s-Step In-
terva1; N--Number of oases; ~ -sum of; c-correc-
t1on; AM:--Ar1 thmetic llean; er -Stannard Dev1a t10.a. 

-



Table 73.--ERRORS IN LETTER PLAOmENT MADE BY EXPERI-
MENTAL GROUP IN SECOND RUN OF TEST 2 IN COMMERCIAL 
EDUCATION SURVEY SENIOR TYPING TEST AND OF ADAPI'ATION 
OF NATIONAL CLERICAL STENOGRAPHIC ABILITY TEST OF 1941 

scores; o, o, o, o, 1, 1, 1, 2, 2, 2, 2, 2, 3, 3, 3, 
4, 5, 5, 6, 7. 

O. I. M-P t c1 t'4 ~fd2 

6.5---7.5 1 1 +4 ..,.4 16 ; 

5.5--6.5 6 1 -4-3 +3 9 
lt.5---5.5 5 2 +2 +4 8 
3.5---4.5 4 l +l +l l 
2.5---3.5 ; 3 0 0 0 
1.5---2.5 2 5 -1 -5 5 
0.5---1.5 l 3 -2 -6 12 

-0.5--0.5 0 4 -3 -12 36 

8 :. 1 N ~ 20 Z~cl.l:81 

ARITHMETIC MEAN STANDARD D.EVIA TION 

(±o ), )s ~ C : +td-fd ~ +12-23 :- -0, 55 0Etd' -N 20 (: N 

AU ~ Guessed lt-P -+ ( ±c )s=- (H~ - c-o.55)~1• 2,01 

3.00 t (-0.55)1 s 2.45 

-

8Ymbol Explanation: o. r.-01ass Interval; U-P-:W.d 
Point; r--Frequenoy; d.-Distr1·out1on; a--step In-
terva1; N-Nwnber or oases; ~ -swn of; c--oorreo-
t1on; All-Ari thlnetlc :Mean; r-sta11<1arc1 Dev1at1on. 

-



Table 74.-STAlrnABD ERROR OF THE MEAN IN ERRORS IN LET
TER PLACEMENT 1£ADE BY BOTH CONTROL AND ElCPERillENTAL 
GROUPS BASED ON SECOND RUN OF TEST 2 IN OOMMEBO IAL 
EDUCATION SURVEY SENIOR TYPING TF;ST AND OF ADAPTATION 
OF NATIONAL OLERIOAL STENOGRAHllO ABILITY TEST OF 
191+1 

Control Group 

Previously computed Sym
bols Involved: 

Experimental Group 

Previously OomPUted sym
bols Involved: 

If : 20 ; ~ = 2. 72 N = 20 re =2.01 

SEc. =- re. & 2. 72 = 0. 61 BEe oe ~ 2 . 01 : 0.1'-5 

nr 20 'fN" 20 
,_ ____ ___;,l...;.,_ ___ _ __ _J. ________ , ________ • 

Symbol Explanation: N-Number of oases; de -Standard. 
Dev1atlon of control Group; re -Standard Deviation of 
Experimental Group; SEc.--Stana.ard. Error of the Mean 
of oontrol Group; SE ~-standard. Error of the Mean 
or Experimental Group. 

·--- ---------- ---------------
Table 75.--CRITIOAL RATIO APPLIED TO ERRORS I j LEI'TER 

PLACEMENT MADE BY BOTH CONTROL AND EXPERIMENTAL GROUPS, 
BASED Ol'i SEOOND RUN OF TEST 2 IN OOMMEROIAL EDUCATIO !1' 
SURVEY SEL{IOR TYPING TFBT AND OF ADAPTATION OF NA
TIONAL CLERICAL STENOGRAPHIC ABILITY TEST OF 1941 

Prev1ouszy OomPUted Symbols Involved: AMc-~. 85; 
AM e.-2. 45; SE c..-0.61; SE e.-0.45. 

t : !Ms. - AMe. 

~ C SEc.Y· + ( SE e.>2· 
14-. 35 - 2. 45 ______ ...... = 3.16 

=- l( o. 61 >1·+ ro. 4'.5 )2. 

8Ymbo1 Explanation: t--Or1t1oal Ratio; All~--Ar1th
met1c Mean of oontrol Group; AMe--Arithllletio Mean 
~ Experimental Group; SEc-Btana.ard Error of the 
Man ot Control Group; SE1--atandard Error of the 

ean or Experimental Group. 

-



-----------------------------
Errors made bY the 17 students in the control 

group totalled~~ points, or an average ot s1x errors 

per student. Errors made bY the 20 stUd.ents in the ex

perimental group totalled co po1uts, or an average of 

three errors per student. The difference ot three 

points between the two averages indicates that the mall

able work done by the experimental group contained 

50 per cent less errors 1n style than did the work of 

the control group. 

The arithmetic mean of the control group 1n 

the second adm1n1strat1on fell 29.65 p01nts, or trom 

36.45 in the first ac1m1n1strat1on to o.~o. The ar1th

met1c mean or the experimental group decreased 32.11-0 

P01nts, or f'rom 35.ij() 1n the first administration to 

3.00. gj/ 

The standard deviation or the control group 

1n the second ad.ministration was 3.39, and the standard 

error or the mean, 0.7b. The standard deviation ot the 

8XPer1mental group was 1./~, and the standard error of' 

the mean, o. 40. .3Q/ 

Applying the or1 t1eal ratio formula, .! was 

tound to be ~.~2, a significant difference 1n f'avor 

Of the experimental group. ,w' Reference to ~orensen•s 

w. Tables (band,,. 
10~1/ Table / lS. 

Table (<j. 

--------------------------------



----------------------------, 
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Table /6---ERRORS IN LETTER STYLF,8 MADE BY CONTROL 
GROUP IN SECOND RUN OF TEST 2 IN COMMERCIAL EDUOATION 
SURVEY SENIOR TYPING TEST AND OF ADAP'l'ATION OF NA
TIONAL OLE.RIOAL STENOGRAPHIC ABILITY TEST OF 1941 

Scores: 0-2-3-3-li--5-6-6-6-6-7-8-8-8-8-9-10-ll-12-14. 

o.I. l.t-P t cl. td. ttdZ 

13.5--14.5 14 l +7 +7 49, 
12.5-13.5 13 0 +6 +o 0 
11.5--12.5 12 l +5 +5 25 
10.5--ll.5 11 l -+-4 +4 16 
9.5-10.5 10 l +3 +3 9 
S.5--9.5 9 l +2 ... 2 lJi. 
7.5---8.5 8 4 +l +4 4 
6.5--7.5 7 l 0 0 0 
5.5-6.5 6 4 -1 -4 4 
14-.5--5.5 5 l -2 -2 ij{ 
3.5--4.5 4 1 -.3 -3 9 
2.5--3.5 3 2 -4 -8 3'2 
1.5-2.5 2 l -5 -5 25 
0.5---l.5 l 0 -6 -0 0 

-0.5--0.5 0 l -7 -7 49 

8 ~ l N ~ 20 z- td.2 :: 230 

ARITHMETIC llEAll BTANDARD·D:ENIATION 

C =: ±fl'-=1& .. -25;t29 "'-0.20 
N 20 

r:~2idZ -{±0} 2 )s ~ 

AM: = Guessed lL-P + (to )a .. G A3.Q - (-0.20)2)1 =3.39 
20 

7 -f. ( -0. 20 ) l = 6. 80 

8Ym.bol Explanation: o. I.--01ass Interval; ~-P--W.d 
Point; t-Frequ ncy; c1--D1stribution; a-st p In
terval; N--llumber ot Oas ; E--sum ot; c-oorrec
t1on; AM--Ar1thmet1o Mean; cr--staru1ar<1 Dev1at1on. 



Tabl 77 .--ERRORS IN LETTER S'l'YLES W.DE BY Ex:PERn<ENTAL 
GROUP IN SECOND RUN OF TEST 2 ll 0O:MMER0IAL EDUCATION 
SURVEY SENIOR TYPING TEST AND OF ADAPTATION' OF NA
TIONAL OLERIOAL STENOG.RAPHIO ABILITY TEST OF 1941 

scor s: 0-0-0-0-2-2-3-3-3-3-3-4-4-4--!J.-4-5-5-5-6. 

a.I. M-P 

5.5-6.5 6 
4. 5-5. 5 5 
~. 5-4-.5 4-
2. 5--3. 5 J 
l.5-2.5 2 
0.5--1.5 l 

-0.5--0.5 0 

B ... l 

ARI THMETIO 1iLEAN 

C " 4t'c1-:f'd.,. -+14-ll+ ~ 0 
N 20 

Al.( = Guessed ll-P + (±c )s= 

3 + ( 0 ) l ::: 3. 00 

t d. td Z-t'di 

1 -1-3 +3 9 
3 +2 +6 12 
5 +l +5 5 
5 0 0 0 
2 -1 -2 2 
0 -2 -0 0 
4 -3 -12 36 

N • 20 z t'd 2 : 64 

STAIIDARD DEVIATION 

r~ {Y~1
- (rep-) s = 

(l ~~ - ( 0) < J 1 • l, 79 

8Ymbo1 Exp1anat1on: o.r.--01ass Interval; M-P--Mid 
Point; t-Frequenoy; d.--D1str1but1on; s-st p In
terval; N-Nwnber ot' Oas s· ~-sum ot; c-oorrec
t1on; A:M--Ar1thrnet1c lLean;' ,-standard D v1at1on. 

,, 

( 
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Table 7g.--BTANDARD ERROR OF THE MEAN IN ERB.OBS IN LET
TER S'l'YLEB lLADE BY BO'l'H CONTROL AND EKPERIMENTAL 
GROUPS, BASED ON SJOCJOND RUN OF TEST 2 IN OOMMEROIAL 
EDUOATION SURVEY SENIOR TYPI G Tll3T AND OF ADAPTATION 
OF NATIONAL OLERIOAL STENOGRA.PHIO ABILITY TEST OF 
194-1 

control Group 

Previously OomPUted Sym
bol Involved.: 

N = 20; {"' 3.39_ 

BEc."' .£:::_:. 3. 39 : O. 76 
n- Y 20 

Experimental Group 

Previously Computed sym
bols Invo1vec1: 

~ : 20; d'e = 1. 79 

Symbol EXplana. t 1 on: N-Number or Oases; 0c. -sta.adard 
nev1at1on or oontro1 Group; oe-Sta.ad.ard. Deviation ot 
Exper 1:men tal Group; SEc. --standard Error or the lLean 
or Control Group; BEe--Standa.rc1 Error or the lLean 
or Experim ntal Group. 

Table 7 9.--0RITIOAL RATIO APPLIED TO lCRB>RB IN LE!'TER 
STYLES :MADE BY BOTH CONTROL AND EXPERIMENTAL GROUPS, 
BASED ON S:EOOND RUN OF TES'l' 2 IN OQlA}.(EROIAL EDUOA
TION SURVEY SENIOR TY.PING TEST AND OF ADAPrATION OF 
NAT IO AL CLERICAL ST ENOGRAPHIO ABILITY TEST OF l 9lf.l 

Prev1ous1y computed Symbols Involved: Alle..-6.80; 
AUe-3.00; SEc.--0. 76; SEe.-0.lf.O 

t ,. Al( c:.- All§ 

f< SE'-)?+ ( 8Ee )z 
: 6.~o - 3.00 = 4.42 
J ( 0 • 7 6 )l t ( 0. 4o ) t 

8Yinbo1 Ex1>1anat1on: t--or1t1oa1 Batlo; Allc-Ar1th
met10 llean ot oontrol Group; Alle-Ar1tllmet1c Mean 
or Exper1menta1 Group; SEc.--staDdard Err r or the 
:an or Oontro1 Group; SEe--Btandard Error ot the 

an or ExPer1mental Group. 



table (4(:36() shows there are about 999 chances 1n 

1000 ot a true difference existing When_! equals 4.42. 

Thus, it would appear that the unit of in

struction method 1s significantly super1or to the 

traditional method in the teaching ot letter writing, 

Which answers question five, •What are the results of 

the exper1ment?N _able ~o shows a oompar1son of the 

results obtained from the administrations or the two 

letter-writing tests and the four error breakdowns. 

Outcome from the standpoint or the 
high schooii ,parents, .!!!S! employers 

Though the results Show the unit of 1nstruc

t1on method superior to the traditional method in the 

letter-writing experiment, both groups ga1ned a much 

better grasp or the skills and knowledges that would 

Ultimately be expected of them in an office. Adln1n1s

trators ot F.ast High sc:nool and south H.1.gb Bchoo1, tran 

Which the students came, expressed their sat1sract1on 

With the work given their students, regardless or the 

group 1n Which they had. been placed. The ad.mi istra

tlve staff or south High School spec1tioa11y requested 

that qua11r1ed senior oommero1al students be given the 

Chance to Part1c1pate 1n :ruture programs or this nature. 

Toward the end or the sen.ester, a letter was 

sent to a11 parents or the part101pat1ng students, re

Vlew1ng the program briefly and ask.1ng tor comments 



i 
Table lo.-C01lPARIS0N OF RESULTS FRO]l AD.MINISTRATIONS OF T'ffO LETTER-WRITING TESTS 

' 
CONTROL GROUP EXPERil!ENTAL GROUP DIFFERENCE 

TESTS USED AND (20 cases) ( 20 cases) 
ERROR BREAKDOWN AM SD SEM AM SD . SE.M t 

Commercial Education Survey 
Senior Typing Test No. 2, 
Business Letter: 

1st administration ••..••• 0.95 2.75 0.62 1.55 3.38 0.76 -0.61 
2nd administration •••..•• 13.1'5 6.47 1.4'3 17.6'3 5.06 1.13 -2.45 

Adaptation of National Cleri-
cal Stenographic Ability Test 
of 1941: 

6.06 ~g:!ta 1st administration ••••••• 31.00 27.10 32.25 7.48 -0.13 
2nd administration •.••••• 103.60 35.42 7.92 1,6.15 10.e4 -2.42 

Errors in Typing: 
27.45 2.5$ 25.65 1st administration •••••.• ·. 11.55 11.19 2.50 0.50 

2nd administration •••••••. 15.,0 5.67 1.27 12.30 4.11 0.92 1.89 
Errors in English Mechanics: 

47.25 16.11 3.60 46.50 14.76 0.16 1st administration •...•••. 3.30 
2nd administration •••..••. 37.0'5 12.51 2.80 26.55 11.37 2. i:;4 2.77 

Errors in Letter Placement: 
1st administration ••...••. 6.60 2.29 0.51 6.~o 2.24 o.~o o.42 
2nd administration .•••.•• , 4.85 2.72 0.61 2. ·'5 2.01 o. ·5 3.16 

Errors in Letter Styles: 
36.45 12.27 2.74 35.40 2.68 1st administration ....•••• 11.97 0.27 

2nd administration •••.•.•• 6.80 3.39 0.16 3.00 1.79 o.4o 4.42 
l 

Symbols: Al'--Ari thmetic Mean; SD--Standard Deviation; SEM--Standard Error of the Mean; 
t--Oritical Ratio. In this study, the criterion of significance is two. -

,. .. 



- ----- ------- ----- - -----·---
an<1 suggestions. only six ot the 1'-0 parents replied. 

Two ot them had <1augn.ters 1n the control uoup; tour 

had daughters in the experimental gi-oup. Their comments 

are as :ro11ows: 

.t'arent 1.--•llay I tell you What a privilege 
your training has been to my daughter D. I llave 
:t'elt this to be a great opportunity tor her, and 
I hope you have :round the course to be success
ful enough that it may be continued tor f'uture 
PUPils. • 

.t'arent 2.--•I am very well Pleased w1th the 
progress K. 'iias made and want to thank you tor 
the interest you llave taken in her.• 

Parent 3.-•we were so glad v. was one o:r 
the students chosen tor t his cours$ and :reel it 
was such a grand opportunity tor her. In talk
ing with many persons about her going to 
Opp0rtunity School, we :round they thought 1t was 
wonder:tul tor her and wanted to know 1:r it was 
something neW ill the public schools. v. seemed 
so interested. and talked to us every day about 
What she did. We :reel sure it helped her a lot 
and that she learned a great deal in the one 
semester she was there.• · 

Parent ~.--•I wish to express my apprecia
tion for the-opp0rtun1ty given my daughter 
through the business course she 1s taking at 
Your school. I believe it 1s very practical 
and worthwhile for her ru.ture and I ti-ust 1 t 
Will help her to get a better position than she 
otherwise would.' 

Parent 2.-"'l'he course my daughter has been 
talting at opportun1 ty School has been a great 
help to her. I am so haPPY that She had the 
OPJ>Orturu. ty to go to your school. we notice 
her typing has improved almost 100% and also 
her r111ng. (tl'h1s student works tor her 
father.] It 1s a wond.er:t'Ul thing and I hope 
You Will be able to continue your work.• 

------- - ----------·--------------



Parent 6.--•we feel that u. has acquired a 
great deal from this business course and that 
the subjects offered her were the best basic 
toundation for business. The vocat1ona1 view
points given w111 undoubtedly help many other 
girls Who are also interested 1n commercial 
work. we are grateful that our daughter was 
one of the select group to take part in this 
course.• 

At the close or the semester 1n June, on17 

12 of the ....a students asJCed for helP in finding Jobs. 

The others were either continuing their schooling, tak

ing vacations before going to work, or had. found jobs 

by themselves. or the 12 as1t1ng for helP, all were 

Placed with the emplorers Who had originally signified 

a w1111ngness to consider them for employment at the 

end Of their SCh0011ng period. A tollOW-UP ot the 

Progress being made by these students a month atter 

they were employed indicated that with the exoept1on ot 

one girl Who lost her job as a resUlt or a personality 

clash and not lack ot skill, all were proving satis

factory beginning employees. 

j!iscuss1on 

!his thes1s, which 1s entitled !!l Evaluation 

Qt !!Q ltethods 91.. Teaching Prospective Clerks to !ll,! 

!us1ness Letters, 1s predioated on the ma1n question, 

•1hat 1s the relative er~ect1veness or teaching pros

Peot1ve clerks to type business letters bY an experi

mental method based on Denver•s ! Unit or Instruct1on: 

2 



1!2!, !.Q organize .ll ,!:ru! .!!Q! to Teach It as compared. w1 tll 

the traditional textbook method?' 

In ana1yz1ng the problem, the to11ow1ng t1ve 

subordinate questions were raised.: 

l. What practices are to11owed by business 1n 

typing letters? 

2. What shall comprise the content ot the con

trol course and ot the experimental course? 

3. 'What criteria are needed to establ1Sh the 

equ1va1ency or the two groups? 

~. What methods and devices Shall be used to 

make evaluations? 

5. What are the results ot the experiment? 

The practices to11owed. bY business were se

cured. trom directed. interv1ews with 14 or the city•s 

lU'ge, we11-establ1shed. r1rms and trom a review ot re

search studies and. current textbooks devoting disouss1on 

to letter-writing procedures. These practi ces are sum

ma:r1zec1. 1n Table ~2 1n the Append.ix. 

The content or the courses set up tor the con

trol and experimental groups was obtained. trom the 

SUDlJJlary table mentioned above and rrom the textbooks 

recommended. bY tour or the nation•s 1ead.1ng business 

schoois. Denver's Plan tor ind.1v1d.ual 1nstruot1on pro

Vide<1 the method ro11owed in the experimental course. 

All Phases or the 1etter-wr1t1ng un1t used, Wh1oh was 



especially prepared tor this experiment bY the writer, 

appear 1n detail in the Appendix. Included are the 

un1t itself, wall charts, 1nstruotor•s teaching guides, 

student work Plans, student progress record chart, test 

Jobs, and certificate or achievement. 

The criteria used 1n establishing the equ1va

lenoy or the two groups were: chrono1og1cal age in 

months, intelligence quotient, mechanical ability, 

English ability, and typing speed. These criteria are 

1n accordance With the recommendations made by research 

studies and experiments of a similar nature. Recognized 

stat1st1oa1 procedures and tormlae were used in setting 

up the control and experimental groups on the basis ot 

equ1va1enoy. 

Two standardized letter-writing tests were 

administered to the members of the control and experi

mental groups,at the beginning or the experiment and 

aga1n at the end. The.! scores or critical ratios were 

oa1ou1ated to ascertain Whether significant statistical 

differences were present. Errors made bY the students 

ln the two tests were also classified as follows: 

tYP1ng, English mechanics, letter placement, and letter 
stYles; 1 scores or critical ratios were again applied. 

Resu1ts or the experiment showed that the experimental 

g~oup, taught by the unit or instruction method, was 
9 lgn1r1cant1y superior to the control group, taught bY 

t 



the trad.1t1onal method., as outlined. in detail earlier 

1n this chapter. 

L1m1tat1ons or~ study 

~1nce an instructor can hand.le only 20 to 25 

students etf1c1ently at one t1me 1n a vooat1onal class 

on an 1nc.Uv1d.ual basis, the number ot students part1oi

Pat1ng ln this letter-writing experiment was neoessarilY 

11m1ted.. To increase the reliab1lity· ot the experiment, 

than, trom the stand.point ot cases involved., the same 

experiment should be repeated. a number ot times. 

Though the textbook chosen tor the control 

group was well recommended. and. appeared. ablY set up and. 

complete as to detail, the use or another reliable text

book might have given different results. This question 

could not be answered. Without t1rst experimenting with 

a nWDber ot such textbooks. 

Problems tor future research ---------
Though experience with other units of in

struction in use at the Emily Gritt1th Opportunity 

80hoo1 and the success ot this 1etter-wr1t1ng experi

ment Point to the pract1oab111tY ot using the unit or 

lnst:ruct1on method in the teaCh1ng or vocational skills 

and knowledges on an individual basis, a vast amount 

or experimentation could be undertaken to determlne 

t'u.t-ther the neri ts ot the plan. 

' I 



Further experimentation oould. well be done 

not 011ly in all :pllases of o.t.tice wor1t--seoretar1a1 

duties; filing; bookkeeping; and. calculating, dup11-

cat1ng, and transcribing iaach1ne operation, .tor example, 

but could also be expanded to measure the results o.t 

work 1n the .t1elds ot d.1str1but1ve education, appren

t1oesb1p, trade and industry, agriculture, industrial 

arts, and. homemaking •. 

Experimentation could also be done 1n the 

less meohanical Skills Which require originality and 

versatility on the part or the learner rather than a 

set Pattern ot performance. For example, the oom

pos1t1on ot business letters requires or1g1na1ity, 

Whereas the typing o.t letters requires consistent per

formance according to rule. 



~ problem 

OllaPter v 

BUMllARY 

To ald effect1ve1y in the organization or 

SPecia.J.ized materials to be used in the training of war 

workers and to provide a plan tor individual 1nstruc

t1on Which could also be used in the postwar period, 

a group or Denver administrators and supervisors. work

ing under the <1ireot1on or Hinderman, developed over a 

Period or years a teacher-training manual Which waa 

PUbl1Shed 1n 19~3. Thi manual 1s entitled A Unit or ----
Instruction: How .!Q. organize It and 1!Q!. to Teach It. 

Though this Denver Plan tor 1nd1V1c1ual in

struction had been followed successtu.llY tor several 

Years by teachers in the· EmilY Griffith Opportunity 

Bchoo1-Denver•s adult vocational and technical school, 

no attempt had been made to measure scientifically its 

merits as compared to those or the traditional method 

ot teaching. ~ince office work. engages a sizable pro

POiat1on or the oountry•s working PoPlllat1on and is one 

or the ma1n occupations in the city or Denver tor Which 

the Schoo1 trains, it was decided to test the merits of 
the Plan through actual experimentation 1n the c1er1oa1 



t1e1c1. The unit chosen as the basis ot the exper1m~nt 
was one on the mechanics and techniques involved in the 

typing ot business lettera, as business letters com

Prise an important phase of office work. Tb1a decision 

lead to the statement or the problem to be solved: 

•ifhat 1s the relative etrect1veness of teaching proa-

pect1ve clerks to type business le~ters by an experi

mental method based on Denver•a A Unlt of Instruction: 

.!!2! ~ Organize .ll ~ 1!Q.! 1Q. Teach ll as compared with 

the tra<11 t1ona.1 textbook methodt" 

Ana1ya1s or the problem showed that the ro1-

1ow1ng five subordinate questions needed to be an

awerec1: 

1. What practices are ro11owed by business 1n 

typing business letters? 

2. What shall comprise the content or the con

trol course and or the experimental courset 

3. What criteria are needed to establish the 

equ1va1ency or the two groupsr 

11-. What met11od.s and <1ev1ces shall be used to 

make evaluations? 

5. What are the reau1t1 ot the experiment? 

Method.a 

'l'he practice• to11owec1 by business 1n typing 

letters were obtained. from directed. interviews With 
14 

Of ~nver • s large, well-established. comP3,n1es which 

' t 



employ among them almost ~,~oo c1er1ca1 worxers; re

aearch studies; current textbooks devoting d1scuss1on 

to bUsiness letter writing; and correspondence With four 

of the nation•s leading business schools. A summary ot 

the procedures recommended tor ed the basis or the con

tent used in both the control and experimental courses. 

TWenty matched pa1rs, cnosen f'rom among 

senior commercial students in two ot the city•s high 

schoo1s, formed the control and experimental groups 

used in the experiment. Criteria used in the selection 

Of the students and 1n establishing their equ1va1ency 

•ere: cnronological age in months, intelligence quo

tient, mechanical ability, English mechanics ability, 

and typing speed. APP11eation or the critical ratio 

formula snowed that the statistical differences be

tween the two groups were not Significant 1n that the 

! scores or the five criteria ranged from 0.09 to o.49. 

The experiment ran tor a perlod or 12 weeks 

With each group being 1nstruoted oue hour a day bY the 

same instructor. Both groups typed the same letters. 

the ma1lab1lity of Yhich was JUdged bY the siandarda 

to11owed by business. All letters were typed on letter

head paper. une or more carbon copies and a correctly 

addressed envelope were required with each letter. 

-

ln the control class, explanations ot the 

Proced'U.!'e to be to11owed was given bY the instructor 

-



1n lecture rorm with the students taking notes. An 

aas1gnment was then made with each student working 1n

d1V1duallY on it. work assigned was the amount the 

average student coUld be expected to do 1n the g1Ten 

Period ot time. Above-average students were given ad

ditional work. lhen the time allotted hac1 been used 

up, the class as a Whole went ahead to the next ex

Planation and aaa1gnment even though the slower atu
denta 1n the class had not t1n1shed. 

ln the experimental class, instruction waa 

g1ven by the teacher to each student as he waa readY 

tor it. Each stuct.ent worked indiV1duaJ.lY at his own 

rate or speed. the type jobs-learning act1vit1ea-

Yere d1Vided into nine main blocks. As each block was 

completed bY the student, a test Job was given Which 

he Performed entirely on his own. It he su.ccesst'u.llY 

Pertormed the test job, he progressed to the next block 

Of type Jobs. It he tailed to pass the test, the stu

dent reviewed the block ot jobs just completed until he 

corrected his d1tt1cUlt1ea and coUld sucoesstullY per

torm another test job based on them. 

rnterv1ews with emp1oyera and a review of re

searcn studies and current textbOOks showed that ,ne 

ma11ab111ty or lettera is Judged bY tour standards: 

aclherence to letter style, letter placement, correct 



use ot English mechanics, and typographical efficiency. 

A search tor standardized tests which, i n turn, 1n-

ClUd.ed these tour standards ot ma1lab111ty resUlted in 

the choice ot the to11ow1ng two tests by Which the re

sults of the experiment were measured: (a) Teat 2 in 

the commercial Education aur ey Senior Ty~1ng Test, 

Business ~etter, and (b) an adaptation ot the National 

Clerical Stenographic Ability Test ot 19~1. 

The two letter-writing tests were tirst ao.
m1n1stered to the control and experimental groups at 

the beginning ot the experiment and scored according to 

test instructions. To judge the ma1lab111ty ot the 

letters inclUcl.ed in the tests according to business 

standards, errors made bY both groups were c1assitied 

according to letter style, letter Placement, English 

mechanics, and typewriting. Application or the critical. 

rat10 rormula to the iest results and to the tour er

ror counts showed that no a1gn1t1cant atatistieal d1t

terence existed between the groups at the start ot the 

8 XPer1ment, aa the! scores ranged trom 0.13 to 0.01. 

The second ac1m1n1strat1on ot the two tests 

at the end ot the experiment did ahow s1gn1t1cant 

stat1at1ca.1 differences in tavor or the experimental 

group, With.! scores ot -2.~5 tor the oommerc1al Edu

cation Survey senior Typing Test and. -2.42 tor the 

adaptation or the at1onal Clerical 8tenograp111c Ab11-



ity Test of 19~1. The subsequent breakdown of errors 

aocord.ing to the four standards of ma1lab1l1ty showed. 

that no s1gn1ticant statistical d.1tferenoe existed. 1n 

the number of typographical errora made, as the t aoore 

t1gure<1 only 1.19 in tavor or the experimental. group. 

In the other three error counts, however, s1gn1t1cant 

stat1st1oa1 ditterences 1n tavor ot the experimental 

group did show up When the cr1t1ca1 ratio formula was 

app11e<1. The! score results were as ro11ows: Engl1Sh 

mechanics, 2. 77; letter placement, 3.10; and. letter 

styles, .lt-.~2 • 

.a. turther examination ot the work produced. 

1n the second. ad.ll11n1strat1on ot the two letter-writing 

tests s11owec1 that on the average, 52 per cent ot the 

control students and 97 per cent ot the experimental 

st'Udents met or exceeded. the threshold. employment 

•tand.ards recommended. bY an advisory committee ot em

Ployers With regard to the number ot errors that would 

be permissible in typing the material required. bY the 

tests. The work ot the experimental students Who met 

the standards contained. tive ~r cent less typing er

rors, 24 per cent 1ess English mechanics errors, 25 per 

cent less Placement errors, and ;o per oent less style 

errors than did the work or the control students who 

met the standards. 



oonolusion 

The unit ot 1nstruct1on method, as it applied 

to this letter-writing experiment, proved aign1t1cantl7 

su~r1or to the trad.1t1onal textbook method. ot 1nstl"Uc

t1on. With the exception ot the non-11gn1t1cant d1t

ference in typing errors, the remaining t scores, 

Which ranged from -2.42 to 4.~2, proved that 1n the 

teaching ot letter wr1t1ng, a plan ot instruction Which 

a11ows each student to grasp his learning thoroughly 

as bB goes and Which also allows him to progress at his 

own rate ot speed 1s a desirable method tor use in a 

vooat1ona1. s011001. 
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