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CHAPTER
o mnonucmou |

Statement of the rroblem o

| Kigtorical Develm n - mhe tem, gtatigticg, is

derived. from the latin word, 'g't'alt’.ug', as 1t wae originally uaed h |
to denote inquiry into the conditionv o;‘ a political ste.te._ The 'I
meaning has i:een"medified‘by social and veceno_n‘xic 'c_hangeej,a.ndab'yv.
the 1nterpretatione}o>f_l schelete intereeted' in etatieticeti phe..
nomei& Three men of the létit‘and.lSth_cehtue'ies"p:épared the”

vy for the statistics of todaw. Achenwellr(1702;1772)‘. of the

Un!.versity of Gsttingen, formlated the subject 1nto a scieme.

(8) and Snssmilch (1700-1769). 1ntroduced. mathemtica.l deduction S

(12) ‘The work of Sussmilch was continued. by Quetelet (1796-
1874), who 1is sometimes ca.lled the father of modern statietics o
' (6). Chaddock (3) nas sumerized the work of Q,uetelet in the
fo].lowing manner |

: Quetelet's work did mch to turn a.ttention from mere
deecrlption to the use of quantitative data for the purposes of
explanation, for measuring similarities and - differences, for the

study of relationshipe. for deﬁning a.nteced.ent and. consequent
cause and effect. _ ,

There were no usa'b‘.l.e etatietical text‘booke for eollege nntil 1901, .k B

‘when Bowley (1) ‘an Engliehmn wro te an excellent book which 1e

gt111 in use,



_ A Subject o: mg gl],ggg g glm. The classics a.nd«“‘»:
g .the exact sciences have 'been taught mny years, while etatistics ‘
i ig & comparatively new su‘bject of the college c'u.rric'u.lum. The
| ._;constantly e:qmnding use of sta.tistice.l material in professional

'and commercial flelds necessitates that the subject of. statisticef'

' occu,py an i.mportant place in the college curricnlum. B & SRR

-~ de ey

| ;'s fgjﬂ'ﬂ’g 9 f ’Q' V'g‘ 'gm' blgg. Bence the problem. A
Oritice.l Analysis of the Content of the courses in mgnentary

"-Statistics with In@lications for Revision and Improvement
Pin?oses of‘ th'e" Study -

The four 'ourposes of the study are:
I '.Eo determine the nature of the content of elementary statis-

o tics as shown ’by a text'bool: amlysis. !l'his ans.lysis necessitates

i 'investigating and answering the following statemente as far as .
Hpossi‘ble. L
» A. '.Ehe degree to which prefaces and introductions are
Ai.»'_relia‘ble indices of ‘the mndamenta.l assumptions. methods of

‘ ;treatment and content of text'books, Aand the ysar in college in

o whtch the texts should ‘be used.

| B, The agreement of writers of elementa.ry statistics

o upon the concepts to- be included in the course. '
c The similarity of methods a.nd definite order of pre— ‘

' senting statistical data..



D, The sin;:licity, coq;leteness. clearnese. attractive- :

neee of form, and the eage w:lth which the average student under-

‘stands illuetrative materials, such as mape,_charts. diegrams. and. '

: figuree. :

‘7 ff. !Eo determine by mea.ne of a comprehensive teet. the degree to

~ which etudente magter the etatietical fomulas and. concepts. comm,

monly presented 1n courses 1n elementary etatiet:lcs. '.'l'his study
involves: | ‘ ’ ' |
| A. The mm‘ber. d.ietrl'bution. e.nd pro'bable cauees of

: errere which. etndente are maJd.ng in elanenta.ry statistice.

| o B. The 1nferencee which mao' be dra.wn as to the funda-
~‘menta1 mthanatical 'background, the 1nstructor'e conception of
uhat nhaees of etatistice are most 1mportant and. t.‘ne succeee
with which the sub,ject 1e ‘being preeented. ’ B
sented 1n text‘booke correspond to those actually enployed 1n
reeea.rch work and in’ ordinary life eituatione. _ Ihie :le aece:n-
| '_,tained. by a.n analye:le of a random eanple of educational and.
scientiﬁc literatnre vhich 1nvolvee eta.tistical method. |

IV '.!o determ:lne from the ana.lysis of text‘booke a.nd current

'literature, the etatistical concepts moet frequently ueed. with

| the view of enggesting nﬂ.nimal eggentialg for a conrse 1n

B elementary statietice.

SR

IIT. T detemine the degree to which etatistical concepte pre— o

-



Justifications for the Study

1. No investigations of the subject content of college
courses of elementary statistics have been made comparable to the -

studies of Haggerty (5) To ics in Paycholo 5 and ‘of Seidlin (11)

’A‘Oritical“studxfof'the“Teaohing‘of’Elementary College Mathematics,

As a matter of fact, no study of any“coliege~subject~haa been made

ae-thoraughfas Buswell and Judd's Summary of Educational Investiga-

tions Relating to Arithmetie (2), or Gray's Summary of Investiga-

tions Relating to Reading (&4).

The above comparisons-may be justified on: rthe. grounds
that college courses-are just as susceptible of change as subjects
taught in the lower grades and consequently ehould be keptrunder
constant criticallceneiderafion. | N )

2, No attempt has beeh made to determine the causel
relations of successes or failures of students in'etatiaiical
" courses with either the,textboeke or the mode of presentation.

3, Statistice (7) is en-ever-growing field, extending
into. practice11§ all phasea of life. The determinafion of howb
well present atatistical courses fulfill their functions will in-
dicete what improvemente and innovatione are necessary to enable
the student to more fully comprehend the vital and practical part

' hat statistics play in every-dey life,



o us_ourcee'of_'llaterialend Scope ofStudy /_f; ST

‘The material for this stuly is drawn from three major . .

1A a.na.lysie of. twenty-three text'books 1n 1 the field. -
k,ofstatietica."" L BRI S
2 The reeults of a comorehensive a.chievanent teet
taken by nine hundred thirty-eeven etudents in forty-eight in—
" stitutions of higher learning. o | _‘ )
3 Cnrrent eocial and. professional literatu.re involving

‘statietical concepts. B N

Uethod o Preeehtation IR

".'he inveeti@.tion 1s carried out ecientifically; ﬂmt 13,4 e

" the compreheneive test ie fomnlated ‘by the method. expound.ed. 'by the_ e
" foremost authorit.tee in t‘ne field.. ‘the’ studente and colleges

- participating constitute a representative eam_ple‘ all calculatione e

are mthematically correct' a.nd the texte and periodicals analyzed L V

‘are foremost and reputable. ‘ ﬁnevchoice of -repreeente.tive su:bjecte RN

 for study 1a mde to eliminate irrelevant cond.itione which mg:nt ve .

personal and. local.

l‘rom the da.ta thue compiled. and orga.nized, logical con-

clueione are d.rawn. Nevertheleee, to mke a etudy mch ae fhis :f", LT

. analytical and objective in the eenee of the exact eciencee ie o



 impossible without a complete enumeration, which in turn can not
be done, because the students and the courses are variadble fac-
tors. The iﬁdnctive method of prédi’ctive emmeration used in
statistics does mot lead to absolute conclusion, but must be in-
terpreted by the investigator, and therefore becomes relatively
subjective, The interpretations which are mde in this thesis,

| however, are impartial, ,A‘!Ehig method of presentation is chosen
;‘beéause it 1s tﬁe o.nlylone to i1;r1i:lc.h:t'.l'_xe ,s'g.bject lendﬁ itsé;.lf‘."
Although the study cannot lead to doguatic conclusions, its
value is not lessemed. It is not éimp‘iy‘a presentation of igso-
lated facts, but a body of organized facts exhibiting definite
trends. The writer points out these treﬁds, and uses them as

premises on which to base her conclusions,
Techniques for Gathering and Treating Data

. MMM- The data are corhpiled
and placed in statistical tables which show the freguencies of -
the varloﬁé statistical concepts.' t;ems, fornmlaﬁ, 11111‘stra'tive
materials, problems for.solution, references, intromctions; and
prefaces, and the fypes of methods used in'presenting the subject |
“ matter in the 'twenty-threé ttextbooksl.

A TR T Ul SRR

1 -”
Chapter II, mpp. 11-68



catalogues of the schoola which are 1isted. in Patterson's grican .

M mz_e_j_q_:y (9) and Robertson'e ‘American gnivergitigg

and Collezen (10) were consulted to ’detemine :ln'which. scheole
 gtatigtics are taught. A leffer of introduction e was r:itten'by
Dr. C. A, Gregory to various state universities, e.te_.te ,collegee,
state teachers celleges‘," mmiicipal uniiersii:ies,.an@ pfi#ately '
endowed coileges and nniversitiee,‘ asking for coo‘peiv'ati'o‘zlz in

_kadminietering the comprehensive examination. The total mm‘ber of

schools which replied. to this letter was tmo hundred. sixty.% Ma.ny -

of the echools did not glve the couree in 1933-33. The inetitu-
tione which consented to glve the teat are representa'dve of all
.,ee‘ctions of the United Stvates, ?he-ram‘n fo:_ns,ending'the tests :
to. different tyfee of schools is not to malke éo@aﬁ@'ﬁa 'between .
the schools, but to get & sample of sufﬁcient range to 1nsure
relisbility and validity. N
A The teete were forvarded. to the colleges and univerei-:-'f .
tiee which consented to give the examination. A letter b allo ‘was
gent in which f.'ne writer aeked. the name of the text used, the |

P R PR

L o . . C ;-“,'A.'
7 TR ;w‘;::_'n: o e O

- Appendix A, p..178
Appendik B, p. 196
4 Appendix 4, p. 179



claggification-of the students, the mumber and the length of reci-
tations per week, the number of weeks the course was to be purméd
and whether the course was teken as a requirement for an advanced
degree or as a subgtitute for one of the languages required for a
doctor's degree, or for both a degree requirement and a language
substi tute, Fifty colleges and universities 5 gave the test.'6
| Follow-up Letters.- TFollow-up letters were sent out in
the summer of 1932 to those who had received the tests in the
gpring of 1932, but had not returned them, In September, 1932
letters were again gent to those who had no classes in the spring,
but offered to give the tests that fall., Another follow;up letter
was sent dnring the month of: January. 1933.
QQM&BL__QM_M The test questions are based
on those topics in the first term's work common to the majority of
the texts. The tpst 19 c{om.prised of eighty statements and thir-
teen problems; '.lhe usite.t:emehts are ailstri“bﬁ,ted as follbw‘é: fifty
true-false, fourteen miltiple-choice, and sixteen match-answer.
‘Current Literag re, - The third type of data is secured
from perio'd.icals for the months of December, 1932, and Ja:mary,' |

SR RINEE R

S ' , »
Table XI, Chapter I, Pp. 71,72

- The tests from fowa State Teachers College, Cedar
Falls, Iowa, and Hobart College, Geneva, New York, came after
the test data had been complled.



1933, a.nd. the quarterly publications issued for ’che months of
Novem’ber, 1932, and Fabrua.ry 1933, &g Reg._ger'g Qe and the
‘.Mncationa.l Index for J’anuary, 1929, to June, 1932, were con~-
sulted in -'the, gelection qf perlodicals to 'be pemsedﬂ Deductions
o from the information thus accumﬂ.a.fhed.;are ‘conai;dérea.-ip relation
to the texthooks and the results of the tte:st. .

Ordér of Presenté,fion.

The order in which fthe dataare presented in the subge-
‘ q‘u.ent chaptera is: .
. 1. Anslysis of-texfbdok cqhtent. o
“ 2. Aﬁal&eis of the data of the con@rehénsive test,

) 3. Information and conclusions drawn from an analysis v‘

‘of statigtical data found in current 1iterature. o
4, A sumary of the trends indicated in the preceding B

chapters, as well as snggegtions for the minimal essentials for

a cdnrse in elementary statistics. :
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"CHAPTER II
ANALYSIS OF THE TEXTBOOKS
Analyaie of the Basic Aaeumptiona and Introductions -

to the Study of Elementary Statistics as Given
by Authore of Elementary Statietics

Introduction

I making the analysis of thetwentsr-tleree te:;cte, 1t
ie faund that the authors have posited in the intreductory die-bh
cueeione and other accessory parte of- their texts as many baeic-
:aaeumptions and collateral material as are deemed neeeasary for
an underetanding of the purpoeee for vhich their respeetive
textbooks are prepared These.. materiale appear under the cap- o
- tione of introductione, prefaces, gloesariea, bibliographiee, |
and appendicee. Regardleea of their location in reapective
texts, they constitute an acceaeory rather than a central part.
Their importance is evident. A careful‘coneideration~of these
features is of much worth as a-background fer'fugtheg epei?eiet
of the contents of the twenty-three texte. |

The etatieticiene ‘whose booka are reviewed in this
chapter, may be divided intro three groupa |

1 General Statieticians. - Books dealing with the
' general field of statistiea are those of Bowley, Burgese,'
Gavett Seerist, and !ule.

© wse

2. Educational and Peycholog;cai'Greup.v- Booke

no
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.dealing with educational and peychological data are thoee of. Camp,,}'e

Garrett, Gregory and- Renfrow, Holzinger, Kelley, King, MaoDonald,

- -0dell, Otis, Rugg, Thurstone, Tiege and Orawford, and Williems,

o 3, Economic Statisticians. = ° Books~dealing with economic
' data“ere?the’folloiing:~ bhaddock,.Crum and Pettoh,'Herper,VLovitt

'Aand Hbltzclaw, and Mille. ln all eubeequeht tablee’ithie.grouping

V.‘ of the authore is followed. Suoh grouping maekes it possible to

'compare the work i desired, of the different divieions..'
Introductions and Prefaces

- The keynote of a book ie generally etruck in the intro-rl
'duction, or prefaee,»or both. Hence, the summarizing etatemente_
and a table of the contente of the: introductione and prefacee

“'give an authoritative inaight into the bookn and thue form one-

- of the first approachee to a critical analyeie -of the etatietical

.concepte\inclqded-there.' Whenever_poaeible, the“followipg_pointe
_‘iiere.emtodied in the'dieeueeion-oe-prefacee:apdlintrodgctione;‘ M
" and in'l‘»able.'?‘[tlll o | |

o ?eil;, Adms of the authore.. |
'25~ The amount of mathematice neceeeary for the course.
' _5.i‘The college rank of thoee who elect the .course,
{4{.eLength of time given to the course. |

5, vVhriety of fielde eovered..

~  Appendix C, P 204



Each author claeelflea h;s text as one eultable for;:;
"beginnera. Seventy-four per cent of the authore say that j’l

’ their texte aim to present the subgect matter eo that 1t will }~‘f

-be easxly underetood by those who have hed little tralning 1nit5.;}l*a“'

r_mathematice.» Flfty-two per cent of the authore etate that R

there are no mathematlcal prerequieitee. A wide range of math-

':‘ematlcal requlremente is 1leted by eome authors in the prefaces.'c
;:Theee requlremente 1nclude hlgh school and college algebra, L

'_trlgonometry, analytlcal geometnm.and calculus.' The prefacee,

- with the exception of thoee of Wllllams (22 5), Odell (16 2)

vand B°'1°Y (1 2), dO not truly represent the altuation in re-’-~1*if3 :

gard to the mathematlcs requlred.
‘ Most"of the prefacee ahow that the subject matter

ijcovered 1n the etatistlcal coureee ie not limited to one fleld

L but includes illustratione which are drawn from varloue fielde.

. The magorlty of the introductions and prefncea 1ndlcate that
| fthe textual materlal is of auch a character that it is- appli— A

;cable to more. than one’ ‘group. of atatmetical workera,?&;p,, AT

The length of time stated for the courae by forty- SR

‘three per cent of the authors, variee from one-half year to one
‘ year. Approximately nlne per cent of the authors 1ndicate the
_year in college when the preeentatlon of the course would be the

moet acceptable. 1bf§

A
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. Table I, Appendix 0 is a summary of" the statemente
‘;of the authora in the prefacea and 1ntroductions of" their '
:*texta. |
» The tabulation of Table IV, Appendix C5 expresaes the
'participation in average per cent for each item of Table I, by

:each of the divisions of the statlstlcians.
_iIndicen and Glossaries

| The iﬁdex of a book;ie a dotoiiod*analys;s of:the'
oontents,‘as weil‘oa a guide to tha~location:in tho-textfand.
"the frequency with which topics occur, authorities cited, terms
o'and vocabulary uaed. Two texts (3), (22) have no indices.r
’vThese omiasione make the analyala of the texts more difficult,
‘ as more: time ia required to locate concepta.
o The textbooks of Gregory and Renfrow (8), and
} MacDonald (14) are the’ only onea which 1nc1ude glossariea of
‘r.terms : Seven authora have glossaries of symbols and faur have

.glosaaries of formulas in their texta.v

* Appendix Q,_P 204»‘

Appendix O, P 214 | |
=3 Appendix c, Table III, P 208‘
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Bibiiographiea

Bibliographies arecvital to any text ceccuse-they cervc
‘at least four purpoaca.> These purposes»crc: o
1. To show to-what‘cxtent the.author is converschf'
with the ficlda about- which he is writing, . |
‘2. To facilitate the verification cnd validity of
his statemcnta..
3. To indicate the.authoriticacwhom the tcxtwriterj'¢
regards the bcstioh the subject. | |
4, To :ccommend outaide~:oadingc for'ihosc usiﬁg
his text. - | o " )
The bibliographiea vary in length from no referencea  ,"
(3) to two hundred - aixty—aix (18). The majority of thc*authors
recommend : booke, pcriodicala, governmantal and’ other misccllane— ’
ous rcportu. Appendix 05 contains a table on the placcment of |

bibliographica 4in the texta.
..Acpendicea
An appcndix of- a book contains matter of too mach: 1mr -

portance to be omitted from the text, ‘but, the subject mattcr 18

often of such character that it should'nnt bc placed in thc |

5 o o
~ Appendix O, Table II, P 206
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] ',méin* part. It may include points which supplement the: author 8
main thesis, and which are neceesary fora clearer underatand-» :
ing-of- the subject, yet their insertion in the body of the'
_‘,text would give 80 much detail, that the . reader 'nould loae
‘ "the main ideas. The appendicea of- the atatiatical textbooka
' include tablas, figurea, glossaries, mthemtical and" statis-
‘hical f‘ormulas with- or without derivation, ae.mple .‘heata, aymbola,
A Habbreviationa R and bibliographiea." There ia found littlg
| similarity 4n the plaoament of topica in the appendicea. ~ For
E instance, Garrett (8 95) has a tablo on: the 'Fractional Parts
of the Total Area under the szma1 Probability Curve ;.....!"

in the body of hia ‘text, while others of the authors have these -

’~[tab1es in the appendicoe.

'I‘he rmmber of appendices in the textbooka vary from »
: 'zione to seven (22) In Ta.ble III, Appendix 07 Y the diatribu-
tion of appendices and their content, which ha; been groupod

| “under the headinga of statiatical mathematical, and miscellane-

~ous topics, is conaidered Twenty-one authore have one or more \

appendiceq in_ thgir texte. o

1

- Appendix G, Table III, P 208
" Appendix C, Table III,‘ P 208
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The findings ron the parts of the text just considered
give'Background/for*andfindications‘of the contents of bodies -
of texts, the analysis of which is considered in the rest of the

chapter.
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An Analysis of the Presentation of

Statistical Concepts

'-fhe topics considered under Analysis of thé Presenta-
tion of Statistical Ooncepts of each text are as follows:
l; Illustrative materials, which include maps, charts,
’di&grﬁma, figures, tahles, and examples. .
2. Pféblems:for'éolution.
3, Terminology, and stetistical and mathematical sym-
" bols. -
4, 'Subject'conténtiﬁ&_tbpiéés. _
5. ‘Methods used in.ﬁﬁe preséhtation of:atatietical‘
concéﬁﬁé. : | :

6. 'Summary of Part II, Chapter II.
Illustrative Materials

_ » Witﬁ’chahging sécial and economic conditions, textbooks,

i#'genbrdl,ihave.ghangéﬁ-in“regard to the'amount-and character

| :of;iiluétiétivé materials used. - The early £exta'wete meagerly‘
‘_billusirﬁféd. 5T6dﬁy, téits,in-the elemen&ary~écho§ia:vie with
each other in the quality and amount of illustrative material
‘whlch they present. In many 1nstances, the arlthmetlcs pub-
flished in the laat five years have beautlfully colored charta
as well as black and whlte 111ustratlons. Geometry teache:a,‘

Cin Secondary.echoolq,'often create-colorful_geoﬁetric'patterha‘
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whlch add clarity to the concepts, not afforded by the black
and white 111ustrat10ns of the texts.

The clearness of the'illustrgt;onS'ih;a text is often
an index £0*the author'a-sympathetic understanding of-the pos~
° gible difflcultles of the studenta, as well as 1ndicatlon of
the vividness with which the fundamental concepts of the sub-
ject appear to him.-

In ofdér'to find to what extent and how the college
. texts in elementary statistics are i1lustrated by the various-
rauthors, an ana1y31s of the illustrated materlal found in them
 18 made. The analysis that follows is gomparatxve'ln that the
numbqr of pages and the pef cent'of‘the'spade”given“b&:each a
textbook to thé differeﬁt types of iilustrative materials is
asce:tainea;f' | .

- Mgppl;gharts, Diagrams;'and Figures. - In the vafioua

texta, the explanatlons and constructlon of mapa,'chnrts, dia-~
grams, ‘and - figures are found in the. chapter, ‘the. headlng of which ,-‘

is Granhic R;preseniatlon. The authors show how to conatruct

and 1nterpret’the-types of illuetratlons which are used in pge-f
;sentlno atatiatlcal concepts and problems. Of these fouf termé;
bAthe only one to have the same meanlng a381gned to it by all ‘the
. authors is Qéﬁ:. The other three~termsvare 1nte;preted d;ffer—' :
} ~ently by the various authore. For'iﬁatance, Chéddbck ﬁseé the‘»

word figure for the same type of illustratlon that Crum and ‘
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Patton call.a chart and which Rugg deelgnates as a diagram
Figure fsls an illustration of the type of graphlc repreaenta-
~ tion which is labelled by any one of these~three nemes.

| From the analyst's point:of‘view,:the“amouni'of space
~ devoted te.elear graphic represeniation'is an index of the ease

with which the reader may 1nterpret the subject 111ustrated.

loof spacellln the textbooks,

..fMapa occupy9 a negligmble per cent
charts occupy one and one-~half per cent: dlagrama -and figures
each utilize nine per cent of the.total'book space.- Together
tfmeps; chhrﬁe, diagrams, and figurea occup& an average'of nine:
?‘1per cent of space in each text. |
. Tablee. -~ The second clase of materlals is tables.
:“The ternm, 35913, has the same e1gn1ficance in all the texts.
" ‘It-ie one of'the'most'cpmmon‘forma of"llluatratlona used by the
’_1ﬁriters,‘as‘it allowe the presentation of ma;imumjdata'in~mini-
” mumespace,wiﬂh‘precision and clarity. These tables ere used to
_ show ‘the tabulation of meferieie and in some cases ﬁhe‘soiu@ions

‘of illuetrative problems are presentedhin tabu;ar.fOrm. Tables

8 Figure 1, p. 24
2 TaBIe I, Pp. 22, 25.

10 , o . :
: ' The per cents stated for ‘the amounts of textbook
J_space occupled by the various: types of jllustrative materials
- always refer to the average amount of space for- the number of
~.’books 1n which such 111ustrat10ns are found.“ .

";_Tables II'and‘III;»EP:£25g527f‘
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are :E‘ouzvxd'.in each of fhe twenty-three texts. The average amount -of -
space allotted to tablea is eleven pcr cent.} .‘ ‘
A ' Thc amouzrh of spacc uscd for the different forms of" illua-
trationa is stated in Table I, which summarizes the following,itema:, |
1. The munbcr of mapa, chcrta, ﬁ.gurcs, and tables found in
each of‘thc twcnty—thrce texta. | ' _
- 2..The mnnber of pagea ot oach type of illuatration.
3, vThe per cent of text given to illuatrativc-mtcrialf' | '_
4, " The total per ccnt given to theec types of illustrations
in the textbookn and the mean a.mount of space dcvotod by all thc ', :
texts. . ‘ 7 ‘
| The s.vcrage amount of apace, in per'cent, ‘of each text
given to charts, maps, figuree, and cxamplea or illustrative prob—
lems, is ﬁfty-four per cent, » . | | .
: Figuree I, n, I, and ad arc graphic rcpresentatione o
of the per cont of bock space given 'by the authora to illuetrative .
mteriala. Thc writcr acknowledges the posaibility that one page
of. 5.11uatra.tione of one text my serve the purpose as: well a8’ six
 or seven pages of anothcr toxt, although, in the writer's juagment, o
' such a condi.tion doea not cxiat ﬁ.n any- of the texte exam;!.ned, ) |
In .the: tabloc and in the figures, ‘the authore arc grouped o
according to clacsification givcn at the beginning of this c:ha.pt.er%2

12z - L
Chapter II, P 11



TABLE 1

-

THE NUMBER OF PAGES AND THE FER CENT OF TEXTBOOK
SPACE GIVEN TO ILLUSTRATIVE MATERIALS, AS MAPS,
~ CHARTS, FIGURES, DIAGRAMS, AND TABLES

22

Meps

Fig-

Authors Chart Dia- | Ta- | Pages | Per |Total
Nos.| Nos. [ures |grams| bles| Cent |Per
' .|Nos. |[Nos. | Nos. Cent of .
Text
1. Bowley |92 40.0 | 9.0 | 27.0
2. Burgess 22 12.0 | 4.0 | 9.3
3. Gavett | 65 27.0 | 9.0
4, secrist 186 - - |'52.5 .| 9.0 | 21.6
o : 1 104 | 68.0 |12.0 |
5. Yule |sb 24,0 | 6.0 | 15.0
55 | 37.8 | 9.0 |
6. Camp lex | 20.0 | 5.0 | 22.0
- 7. Garrett 51| 21.0 | 7.0 |18.0
8. Grogory & s o |40 | 6.0 |16.0
__Renfrow 41 |121.8 [10.0
. 9. Holzinger s : 32.0 | 9.0 | 21.0
e 59 » n 93 |46.4 [12.0 -
10 Kelley 25 {145 | 4.0 |14.0
e - 74 138.8  [10.0 |
11. King k6 ~|17.5 | 7.0 [14.0
S N 28 |18.0 | 7.0 '
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TABLE I (Contimmed) =

'Aiit_hora o Maps Chéft-Fig; bié- Ta~ Pé.géa Per |Toteal
o Nos. | Nose | ures| gramg bles |- Cent |Per -
| Nos«| Nos. | Nos. : Cent of .
‘ | |
— 5 16.58 | 10.0
Lo 120 Iliacnomld 57 : » 500 05 1203
o i 10 3.0 | 2.0
13. Odell “ o | | 35.0 | 10.0 | 16.0
S N 19 | 19.5] 6.0
14, otis - 6 | | 44.0]13.0 | 21.0
o g 1 51 | 27.5| 8.0 |
15. Rugg. | | 100 | 65.7]16.0 | 40.0
: SN TR A MR 102 | 98.9 | 24.0 |
16, Thurstone ’ e : 32.0 14.0 | 20.0
17. Tiegs & |18 " | 10.6 | 5.0 | 15.0
- Crawford 27 21.0 [ 10.0 (
18. Willisms 11 | | 4.8 2.0 | 5.0
- ' |9 | 5.5] 3.0 | -
19. Chaddock = | 97 | | 5745 [12.9 | 25.5
- o . 80 | 56.4 [12.6
20, Orm & | har || | 79.0 [16.0 | 36.0:
'~ Patton ' ' | 1140 99.0 |20.0 »
21. Hé.rper 40 ‘ B 20.5 600 2000
' T B ; ‘88 46.0 [14.0
22, Lovitt & | 163 Ll 1365 [12.0 | 25.0.
‘ - Holtzclaw L 88 | 39.3 [13.0 '
23, Mills - | gs | . |56.0 | 9.0 | 24.0
e o7 o 28 190.2 [15.0
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Y - Per Cent of Textbook
Space [

16
15

14

13
12

11

o
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'i'ext.s

I Y
Wm.Ke,Bu,Ca,Ti,Ha,Gr,Yu,Ki.Ga,Bo,Gv, Hz, M4, Se,0d.Me. Lo, Ch.0t. Th.Or. Ru, |
Cr. Re, 3 Ho. T Pa. ‘

¥ Figure 1

A Presentation of the Per Cent of Book Space Given by
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; : Gr.,Gregory and Th. , Thurstone Cr.,Crum and
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Illustrative Problems.'- The third class of illustra-

tlons is comprlsed of the problems whlch are used as examples
in-order to 111ustrate‘somejstatlsticaljprinclple'and toAsh0y~ vf
lthe~student the steps that are‘in&olved in the'solation or sim—
1lar problems. o | |
| Some of these 111ustrat1ve problems are: 1mpract1cal,
.'beoause'the material used~for illustrating'the“statistical con-
. ;7cep£"elther has’mot beea observed by the student (2) or he'has
‘had no experlcnce w1th 1t- Whenever these sltuatlons arlse, it'
-is more dlfflcult for the student to understand the illustra-
: tive problems.‘> | .
Table 1I presents the total number and average fre--
quencies of illustrative problems,.the total and average number

of pages glven to the problems 1n each text, and the total and

. average per cent of space that ‘is allotted to them ‘in-each

" text.. Such examples take- thlrty-four per- cent of the total

textbook space."A comparason of the amount of space 1n»each'

. text'giren fo illustratire materials‘indioates;that‘the”ﬁrifers :

'lregard illustratlve problems to be of utmout 1mportance. Thesea'
.111ustrative problems range from the simplest example tb those

' jwhlch requlre two or more pages for thelr completion.“ ‘ |

ble III. is a: summary expreesed in- per cent of" the
average’amount of space ‘in each textbook given to each type of ‘

: 111ustrat1ve mater1a1 and the total for all types. -



TABLE IT

ILLUSTRATIVE PROBLEMS IN TERMS OF FREQUENCY, NUMBER OF
PAGES, AND PZR CENT OF SPACE GIVEN TO THEM IN EACH OF -

" THE LWENTY-THREE TEXTBOOKS IN STATISTICS _

iANuﬁbér:df

‘Amount of "

2

. Authors Number: of o
. - Examples Pages - "Space of Text =
- : in Per Cent"’
I. General Statisti-
- cians o o -
2. Burgess - 65 58.5 19, 0 .
3+ Gavett 95 61.0 :18.0f}“-
- 4. Secrist 75 ©45.0 840
11. Educational and
Psychologlcal . L
6. Cemp 150 113.7 : 30,0
-7+ Garrett : . 89 723 ©17.0
8. Gregory, Ren- " | . : SR
- frow - 1107 6643 29,0
9. Holzinger 276 15545 - 42,0
. 10. Kelley | 164 © 136.0 - 34,0
12, MacDonald 71 - 54,6 31,0
- 13, 0dell 148 A 149 0 42.0
14. Otis 218 - 148.0° .o
- 15. Rugg 217 106.5 2640
17. Tiegs, Craw- o - A .
 ford . 80 70.0 30,0
18, Williams . 96 66.6. 30.0
III. Economic - ' N e
' 19. Chaddock | 312 221.8 46.0
20. Crum, Patton 346 256.0 52,0
21. Harper 178 2245 6940
- 22. Lovitt, Holtz- L ,
' claw 236 - 151.0: 50.0 -
Average 15640 122,9 x4 2



TABLE III

PER CENT OF SPACE IN EACH OF THE TWENTY-THREE
TEXTBOOKS GIVEN TO VARIOUS TYPES OF ILLUSTRA-
- TIVE MATERIALS

o1

: ' Stated fin Per Cent
o Maps, Charts,| . : Total Amount
~-Authors. - Figures, Dia-| Tables | Examples | of Illustra-
- . grams * - tive Material
. I. General Sta- L _
tisticians . S o ' .
1. _BOWley 9.0 1800 38.0 6500
2. Burgess - 4,3 5.0 - 19.0 2803
5. Gavett 9.0 - 1240 . 1800 59.0
4y Secrist 906 12.0 o 8.0 2906 '
"II. Educational:
and Psycho-
- logical . . ,
- 6. Camp - . 5.0 17.0 . 30,0 52.0
7. Garrett 7.0 11.0 23,0 41.0
8¢ Gregory, R L | |
* . - Renfrow 6.0 10.0 29.0 - 45.0
. 90 Holzinger 9.0 12.0 4200 ’ 6500
10. Kelley - = 4.0 10.0 34,0 48,0
-~ 110 K:Lng . 700 7.0 21.0 A 55.0
- 12, MacDonald 10.3 - 2.0 | '31.0. 43,3
130 Odell 1040 600 . 42,0 } 58.0
- 14 Otis - 13.0° -840 41.0 - 62.0
15. Rugg - 16.0 24,0 26.0 - 66.0
16+ Thurstone 14.0 6,0 | 50.0 70.0
17. Tiegs, - U EE ‘
-~ ‘Crawford| - . . 5.0 10,0 | 30,0 . 45,0
III. Economzc : - _ T R
' 19. Chaddock 12.9 12.6- | 52.0 - 775
20. Crum, . o 1T ; - ' I
. - Patton 16,0 20,0 | 46,0 | 82.0
" 21 Harper : . 600 1400 V 6900 B 8900



TABLE III (Contimued) |

‘Stated in Per Cent

. " |Maps, Charts, B thal-Amouni
Authors “ Figures, Dia- |Tables | Examples |of Illustra-
grams : - |tive Material -
III. (Continued)
22. Lovitt, S : o
Holtzclaw | 12.0 15.0 50.0 | 75.0
23. Mills | 9.0 15.0 h. | 65.0
Averages 8.8 11.2 34.2 54.1
. ‘Problems

. Problems for~Sbiuiibp. - Seven of the examiﬁed'boéke
contain no ﬁroblems for eolution.' The number: of problems for
solutlon in the remaining sixteen texts varles from- twenty-two
to nine hundred fourteen. Some of the problems havg many’pgrtss
each of the parts is eéuivalenx“to another p;obleﬁ,-"The'iocé-' 3
tion of the problems is almost evenly balaﬁcedtﬁetwéen'plgéihg_ 
thém’at thé Qldse of the chapter and scatiering ﬁhem“thioﬁghbutls
the chapter. Some‘of the problems staté‘cdncfete~ai£uatibﬁa,3
within the grasp of‘the~atudents;.othefa arcynot'sq underétéﬁd4_
.able because of the'content'bf'the-problem. ‘Sometimes,\either
an impossible or an improbable (10) situation is used Qs a
,baaie for the application of a statlatlcal princlple or the.»‘

material to which the princlple is to be applled 1e old data.



'Some'texta'make'littlevassociation'with the fields in which sta-
tistics may;be-u;ed, thus helping the'studqnt‘to‘acquire-the
hbtioﬂlthatietatistice'hds'é'very limited field bf'usefulﬁeas.
He may never realize the part statistics plays ;n‘practically
allrlines'of'human'occubations' h

- The distribution,:thefplaéemeht;‘éndtthe aﬁaunt of
prqblémlmaterial'for*soiution in the texts are indicated in

"~ Table IV,;which follows.



‘MABLE IV
. PLACEMENT, AND AMOUNT OF PROBLEM MATERTAL, FOR SOLVING
RS  AE L KRNI ST A A AR S N R

— — — -
= s g
: S Al no N Answers .
dg| 83 |w. | ek S
Authors Lo w5 | om 2. Sk
- ] ’§‘w ks-d T A E B
b Ol a | o ] 5’ .
Heo| g nggp‘ ‘ol o, ]
O oM a | A Rl B B B

*Bowley
Burgess
Gavett
- ®Secrist : , R R B SR P

- Yale : o x %;{3 - 2]5.3“-12_ x

o
]
B
=X
W
SR
ﬁ-q
o

Camp L , . x 1 - | THY o x
Garrett ; x. |- |5 | 3 92 | x .
Gregory, Renfrow |- . x | b2 70 (122 | x
Holginger x | - |11 | 222 - |333 S
. Kelley x 35 61 x
. *King '

MacDomald | | x '|532 | 28 [5560
0dell x | | 719 |162 |24 |
Otis _ . ‘ x 53 123 176 x
: - 22| 46 68 |
Thurstone R B - ‘ 130 .
Tiegs, Crawford. I I 53 123 |177 | =
Williams _ x | 91 oo |
#*Chaddock S ‘ 1
#Crum, Patton
*Harper : : _ ‘ A o
_Iovitt, Holtzclav | = |M2 | 89 |33 | | =
:htal" : o 9 7 @er 1me M55 30

L,
o
n
o
o]

"N’o problema for the atudents to solve. '
. The mean of the ung'o'aped scoresin column ﬁ.ve, for the ara.thors
giving the problems, is 277.8 = 278. '

The mean for grouped scores,. class. interval 0 to 99 99 1s 27‘5, R

median is- 180
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Number of Problems Solved During the Term

The number of broblems actually solved by classes
was ascertained through the answers received from-the institu- -
tions of higher learﬁing to the question, "During the term; how
many prbblems‘éreﬂrequired.to be solved byvthe‘atudepts?”: The
number of problems réquiredlvaries from-three tO'twp hunéiqd.

When & small numbervof fequired problems was given, the instruc-

tor almost invafiably‘étﬁted that such probléms covered many of

the gtatistical'conceﬁﬁs covered in the coufae; The aéproximgte
 median for the mumber of prdﬂlems~solved’ia fifty-three;yVThie;
is &' contrast to the median of one“hundred'eightiﬁyrbblemsaﬁff
fered for‘eoluiion by the authdré'df'the'vafi;ﬁs fbe_xts.l5
’Théiyepliep to this question are:£abu1étéd in Table

V.

13 e
- Table V, p. 32~



TABLE V

THE NUMBER OF PROBLEMS SOLVED . .
BY EACH COLLEGE AND UNIVERSITY

' Colleges and Universities ' Number of Problems
' - Required for Solution

I. State Universities

,10 Arlzom.-oooo-ooooo-ooooooocooo.vnoooo 70 L
2. Idaho* ...............................'A -
3- Illimlﬁ.-o-ooo-coc.oooo.po‘oo.--oooooo' 50
’ l"o Indiam.........-......._.........'..... 100
5. KanoABeieeeeecesoccacessssocecascccaecs 150
60 Louisiana...........;................. 100
Te Maine® ecicececseccenscsccscesccnecssee '"Many worked“
. Be MAryland.......;.-....-............... 40 -
9. Missouri...-......-................-.. - 55
-10. Mont&na...........................o..- - 50 .
11._Nebrask&.....-..............»..........‘ 75
12, New Jerseyeeccccecccocccccsccscccsecscse 18
15. New'Mexi‘co..........-......-........-. 45
14. Ohio* ...............'................' hada
" 15. Virginia.‘............................ 20
16. Washington* cecececcecccecsccscssoccecs ==
170 West Vlrginla......................... 20
18. Wyomingeeeececseecescccoccesscsscscanses 120

II. State Teachers Colleges**:

1. California, Sa:n Diego...............;. 63
2. Colorado, Greeleyeccecsccsceccoasscoses (D
.3+ District of Columbia, Ormand-Wilson
Teachers 0011ege* sceecesoccscccssocs ==
4. Indiama, Terre HautGeeceeocecesseeeses. 100 to 150
5. Kansas, Emporifiecceaccecesccesiscsssscsss 200 ’
6. Kansas, Pitisburgeecececcccesecccccees 15
7+ Minnesota, Ste Cloudeseeseeeconccaoces &4
8. New Jersey, Montclaireceecscssesseccsces 120

* Number of problema solved not atated.‘i

%% Cities and states given in order to designate which '
‘teachers college participated.



TABLE V (Continued)

‘Colleges and Universities ' Number of Problems
: o : Required for Solution

II. (Continued) . - :
90 Wé.ehington, Pullman.....'.......f...... 50

' III. State Colleges

1. Kansas State C0llogeeescesceccscssnsoe
24 Miaml Umversi’ty...............'......‘ ’
'50 Purdue Universl'ty* ‘80stescscecsscscvee

:83

' IV;’Munzcipal Unlverslties“ :

1. Ah‘on‘.........OQQ....‘......‘.‘......... 100
2. cincinnati’...........00‘...'...0.'... 100

' Private Colleges and Unxversltlea

1. AntiOCh COllOgBooooooooooooooooooooooo 75
2. Brown Universityiessesicessccesscedses 10 to 15
'3e Bucknell Universityficeecsosesseeccseas 150 and more
'4" Chicago Universlty.................... - 50
- 5. ‘Columbia University, Teachers College. 2 to 4
. 6s Denver Universityeescessecsceiscscsaios 55
70 D‘J-ke Umversity....................... . 50
80Eu.reka College...-.................... 50
: 90 Hood College.......................... - 50
- 10, Mills Gollegeo..-.....................j - 25
11, Ohio Wesleyan University* ecceveceesee ==
.12, The Ceorge Peabody Teachers 0011ege... 20
! 12 Pennsylvama Un:’wersi.‘by* oooooooooo-oo -
" 144 Princeton University*® eeceeecevececescs ==
150 Rocl{ford college-aooooo-ooooooouaooaaf. 50
16.~W1130n College........................ 50

51*‘ Nuhbé#;df'ﬁrbblémsvsoived_no£ astated.

‘ f¥;f%£1Ugeévmacbihe férlcqmpuiiﬁg;jlf’~""



Terminology, and Statistical and Mathematical

Symbolism

The terminology and symbolism used in an elementary
text arc of the utmost importance, as they are the media through
. which the student is to be introduced to a new subject and new-

concepts. Unless the utmost simplicity is adopted, difficulties
arise which, in the case of statistics, may bel-grouped into two

‘divisions—one involving statistical t,ermir‘zolegy, ar1d the other

involving »mathemaitical and statistical symbolisme

Teminolog. = A Student learning stat:.stica is con~
fronted with difflculties with the ‘t.ermn.nology and Bymbollsm.

He must achlre & new vocabulary.of termso. 'For;exa.mple, in the
glossary' of 'Gregery'and Re'ni"‘row-'(&:ééB),‘ there are found one
hundred a:x.x‘hy-four terms.: MaeDonald (14:176), in the-'br'ief
presente:blon of elementary etatlaties has a glossary of m.nety
terms. The wr:.ter' found that--:.n'the tw_enty-three texts .therevare
approximately one ‘;bheusand new tends for the .a:verage s*l’_,ud'eht'to

master.:

34

. 0dell '(21{»:5) has written a 'éepara.te glossary of the

meaninga of three hundred terms used in his book Educational

Measurements and Research. -

Difficultiea with terminology are not’ confn.ned 'to the

student group. In 'bhe correepondence regarding the test two



5

_l‘e‘t.terela,v one from Columbia Unii,_'ezjsity'," New York, and the ‘other .
"frOm’Ohio State University, inquired about the use of ,f‘he"word,
Rrobl ,- and-asked why the last section of 't.he test was: cap-", |

'ti.oned Problem Section. - It wae found' that the varlous a.uthors

‘use. the terme, prlem, example, a.nd exercise for the ee.me |

type of materlal. For :.nstance, Burgeae apparen‘bly doee not

~'dietinguiah between the terms, exa.mple exerc:.ee, and Erobl .

for he uees all three terns’ :E‘or ‘problems for the studerrb to -
solve. . If there ie a dlet:.nctlon, the writor does: not eee on

what ba.eme-:.t reete.v For exa.mple, Burgess ce.lle the following

a problem (2:40):

‘ Compute the proportion of populatlon of the Unlted
Statee in each State."

. The following is 1abelled an- example (2:48):

- ~ Show that a railroad with i‘:we d:wien.ons m:l.ght Inve a- _
. lower ‘cost per ‘ton-mile in’ July than in June on every division,
" and yet have & h:\.gher coet per ton-m:.le for the re.:.lroad as a.
whole. : .

The next is called an exerciee (2 256)

: If an'urn cont.ains twenty-five black balle a.nd eeventy-
. Pive white balls, and the ball drawn after. each draw, what is the
probability of getting two black balls and one white ball in
"~ three draws? Of gett:.ng one bla.ck ball and three white ba.lle in

' four drawe" ]

. A eim:.lar amb:.guity was. po:.zrted out under the heading

14 ' R ' o
_ Prof. H. We.lker, Teachere college, Columbia. Un:wer- S
“sity, New York City, and Prof. H. H. Edgerton, Oh:.o Sta.te -

' 'Univere:.ty, Columbue, Oh:Lo.



”~

of Illustrative Me:t;er:!.emlau5

in regard to the use of"f:!.gure; '

che.rt, and diagra.m for the denote.tion o:t‘ the same- type of 11- )
luetra.t:.on. "This use of terms or words eynorwmouely is of lit- :
_ tle eign:lfn.cance, except as an. example of the lack of agreement.

in ‘the exact usage of common teme exhibited-'in the werke of ,.‘ex-‘ :

i)erte , but it beeemee much more serious when that embiguity ap- ,j. | e

pears in the use of techn_icel *'lr'.ex»-me.’ Since statistical ‘concepts
‘are 8o ﬁried, there ehculdb_"ee_"x"ne_re‘" e!nphB.iB‘ie- 'plac'edi en-the‘l‘bermi—;
nology so that etudents -rea&ing m'e':e ﬁgn.one ;t.eit will not pave -
v. | too great difﬁ.culty in ;the'irrberpretetien‘ of‘the‘.termeo" ‘
Table VI gives some netion cf the variability ef ter- e |

mimlog, through the 't.e.bule.tion of the worde, exerciee, emmgle, '

m'oblem, and table, which have all been ‘used by varioue authore .

‘o indicate a problem for eolution.; The"term," illuetrative prob-* o

lem, has two digﬁn"t meaninge. ons, a Problem which . 1e complete-_;

ly solved in the text to illuetre.te a concept‘ the other,
B problan which is to be solved by the etudente to illuetrate some - -
etatietical principle. Some authora ple.ce the majority of.‘ their -

probleme for eolut.ien in tabular fom.

15che.pter_II;" pe 18 |



TABLE VI

- SOME OF THE INCONSISTENCIES IN TERMINOI}OGY
NOTED FOR THE TWENTY-THREE AUTHORS '

Authors ;__‘ : Examplgi' Exércise ‘uProbidm Illustra- |- Table
Lo . o : - | for So=| tive Prob<- .-
lution | lems

S 1. BO'].Qy* R x,-'_-', K o .
. 24 Burgess- .| x . | - x i 3
"zijavett R R T o :
~ . 4o Secrist* e I X

5. Yule - . - | x - [ B ‘ -

o Te Garrett - | x| o

8. Gregory;:
.~ Renfrow'' | - 1
9. Holzinger - |. . = | . X

‘ 10'.-Kelley B R
124 MacDomld~_ lox )
‘ ,'12 "0dell . | - | X
16+ Thurstone"
170ITT1938, R : ) :
' Orawford SRR EER S

18, Williems PR B

" 19. Ohaddock*" g

- 20e Crum,- Patton*‘ _—

21.‘Harper

N
»
N

LR
H

HNH O MNHRN
.}
R

'R’
N

EEE

. _‘qutzclar-“ T AP S, o B ';,,'- xS
S23eMille ol

o otals -".6>'.]ff 9 -l 12 f{ y
~Por Cents 27 . 39,_-.' I - Y A B - B

ok No problema for the studenta. Chaddock hé.a‘_&'éepﬁrétév
' exerciae book. : _ R Sl



B
Even in the apparently easy field of graphic represen=
tation, there are terms the.t demand Qtialifying'adjec't{iveofto de~ .

-acribo their 'vafious uses., Some of the fe:&o uoe fho'expreooioho, '

greater than er leas than curves and cha.rta,while other toxts

The Cc ommon aritlmotioal torma auch as mean and averag_

have various connotations by the diﬁ’oront. authors.A Otis (17 90)
gives the following statement.

The term, average, is cona:.dored by cortain authorities
as referring to any measure of central - tendency, while the term,
‘mean, refers to what is commonly known a® the average. In case,
Thowever, it is convenient to use the term, average deviation, .
since the abbreviation Avg. Dev. (sometines written A. D.) ie not -
likely to be confused with Med. Dev. (sometines written Me De)e -
'Since M. D, might be understood as atanding for mean devi&tion,
it is safer to ‘write Med. Dev. , o

‘Camp (3 8) and Lovitt and Holtzclaw (13 97), each haa torminology '.
varying from that of the twonty-ono other authora. -
Eboliam. Paul V. West (% 218), in his intonaive ‘_
‘amlyaia of'oiit‘.ooﬁ‘{exts, :E‘ound that the symbol:lsm varioa from-
text to text, and that 't.wo or more Bymbole for tho same thing
‘are sometimes used in one- text. If arw atatistical litorature
'i8 read, other symbols are likely 4o be found whioh are mot. in-. : S
" cluded in the tox'bbook. Tho‘atudent must diotingu;oh what_torms )
and symbola to uso. : | | , , " ‘ |
Sj.x]'6 of the authors .'mvo gloaaa.riee of aymbola, while‘-'

threonhavo gloasarios of- formulaa. ' Only two a.uthors use the

18 'I‘a.ble III, Appemhx c, p. 208
- 17 Table III, Appendix'C, p. 208



. ‘

sams symbols in developing the w18. Even the authsrs use dif-
ferent symbols at the conclusion of the short method for f‘indi’ng‘ |
the true‘xsean.' ' -‘

~In developing t.hs formula for such universal termsas‘-
median, meen, and mode',' ‘bhs authors use many different symbols.~'
In Table VII, the diversity of symbols used in the- formula for
the mean w:.ll be shown. ‘It is evident from Table VII that 't.here

his been no standardization of symbols for sta‘t.istica.l fonnuls.s. :

TABLE VII

THE DIVERSITY OF SYMBOLISM USED BY THE TWENTY-
' THREE AUTHORS FOR THE MEAN :

O ——
———

General Statisticians = . . ) ‘Forinuia.s
" Bowley | B B Formtila'for the Mean =~
' N
Q means quantity
Burgess X = x
’ X ;xm¥ c
| Gavett A=Ex
. . e N A = =dx!' ;l x!
T ) . . N
' Secrist T ‘Gives no formula, but
: IR S : - uses the long method
and: average '
. 18 a o - g

See Table VII, 39.'- ‘The two authors whose symbols- '
.are ahke for the mean are Gregory and Renfrow, and MacDons.ld. S



TABLE VII (Contimued)

: Yuie

M=1(x £ x5 /...;‘ xn)
N
M-l (x)
. N
M=A £ _]_-,ch{
S
7 Educatlonal and Psychological
Stat:.aticians
B - n :
Caup S  FTols wn
o ' ' R N -
‘;.L - 10
Garrett - Av. = Z(Fxit)
. ; ‘ : : N
Av. = T (Measures)
Gregory and Renfrow M= fim
M= Gn AZfd. C.I.
Holzinger M= =X
N
M - A/Zfd. h
. =~
King - ‘ . | Z derived frdm :
K AFKy = KA
M]éK MorK M§ =K As
' N
Kelley L ' M:.__ZM
M = Arbi ary origin ¢

tr
z -C)
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TABLE VII (Continmed)

— —
m—

MacDonald

-/ =alg.).s,
N

M -
M

! zl; z|2=1

M

, M .
(Actual) (Approximate)

Odell

M-ZX

- N

‘Avérage given

Otis

M= =s

Rugg

M-:M

N
M - 2EfM
SN
M - Est. M. ,l Zfd
N
Nb. Qf units in -
. interval.

Thurstoné

M= ZES :

M'-Ma;lc

C==fE

‘N

- Tiegs and Oréwford

Mean - Aaaumed mean %

Zf d -  Interval .

Williams

"
M-

M

ZI

‘Est. M ,l z.‘fd. Int..
N

»'Stgtistic;ana of qunomics'
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TABLE VII (Continued)

. Chaddock - | M-cAfec
' c = Zfd
. N

Crum and Patton - No Pormulas. Long =

-~ and short methods
"* . explained and illus- -
trated by examples.

Harper . R o Expla.ins short method .
‘ : by working a problem. -

Lovitt and Holtzelaw . X=X, £ _ 284

Mills R M= =M
M

N ‘From Table VII, it is ascerta.inéd tha'b'bhe iv‘o'n‘ﬁula‘.s!j.‘ '
for the mean or average have twenty-’cwo var:.atione. -‘I‘heee: vari«? " :
ations among - the authora make reference work very d:.f‘flcult for |

7* the atudent, because he must study the meaning of the symbols
'before he is able 't.o underetand the referencea. Thua, time is

1ost by 'bhe student while he ie studyino the - eymbola in the ref—-v
erence text.s. | S .

I the background of the student in ma.thematics is ‘
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insufficient, mathematical terms and symbols are another source
of trouble. This lack of background in mathematics'prevents
understandlng of some statistical concept which is nreceded by &
mathematical deduction. Suppose-a reference has been glven to
Kelley‘s text (11:95), which reference includes the followzng
mathematical symbole. th ‘f;x dx - No'2 lcyr————.a formula :
given for the deduction of the Normal Probabillty Curve. “How -

many average studente‘will understand Figure 19, in‘Yule's text?

‘ (23 166) Thie flgure 13 on The Tdeal Symmetr1cal Surface, with

the Extremes Truncated. They will not be able to_understand the

derivation of tne’standard deviation presented by Gavett-(?'li?),
They will have dlfflculty in comprehendlng Camp's text (5 18),

'whlch starts w1th moments and dlfferentlals.
'7Squect Content by Topics

There are. etatlstlcal concepts which are common to prac-. -
a tlcally all texts in elementary statistlcs. Varlous grouplngs of
,;these concepts are glven by the authors and are clted by some

authorxtles in the introductions snd prefaces of thelr books as

ii'the basis of & course in elementary statistlcs.‘ It, therefore,-

1s loglcal and expedlent to llet the toplcs ‘80 emphaslzed, and to

‘suggest that those statlstical concepts which are discussed hy at

d 'yleast seventy-five per cent of the authors, be made the minimal

if‘ essentlals of a couree in elementary etatlstlcs. ‘VWhile Table VIII



; shows the rank:.ng of topics which occur in seventy-five per cent
,i of ‘the texts, the wr::.ter thought it dee:.rable to place the fre-
. quenciee of’ d:.strlbut:\.on of topics on a qua.r‘bile bas:.e and

arbitrarily declded that}only those topics found ;n +the upper
quartile should be conside’red;for_ the minimum eeeeﬁtiala of a
 beginning course. in elementary ’etatistice.’ .

.II.n subsequent che.ﬁfbere; Iable VIIi will ‘be referred t/o i

in malcihg-~conrparieone vvgri't.h the topics in the. Qomprehena’irethest .
“in Statistics and with the statistical concepts found in current.
- literature. | |
| The frequenciee of sta.tiatical concepte found in Tables'
VIII and IX will be ranked in per cent of- occurrence in the |
twenty-three texts. - This ranking will const:.tu't.e Table X, which
, will follow.Taeie IX. ,

. Table IX will give the topics that are found in less |
than eeventj-five per centbo_f the texts. The topic, Irxdex Num-—
bere, is listed 1n' sixty-one per ?cent cf the ':'l';eicb‘a.;vThere is
1 reason to bel:.eve from the comment ma.de by- Holz:mger (10 10)

thnt 1ndex numbera may receive a h:.gher ranking in 'l'.he future. ;

In Table X, 'bhe og:.vo curv ie ra.nked low. : This fact
may be partly accounted for by the fact t}mt in some tex‘be the

og:.ve curve is not men‘bloned, but curvea of Bimilar chara.cteria-

vt:.ce are . called cmnulatlve or leaa than curves. -

Curvea called aymmet.rical and aeymmetrical are. found
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in few texts, but similar curves in other texts are designated as

norﬁal probability, bell-shaped, and skewed curves.
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TABLE X -

THE PER CENT OF TEXTBOOKS CONTAINING VARIOUS STA-

TISTICAL CONCEPTS RANKED .IN ORDER OF FREQUENCY

Class Interval in
Per Cent

Statistical Concepts

100

G5-100

90-95

85-90
80-85
75-80 |

70-75
65=70
60465

5560

-

0000 060606000600 00000 0

eescecnecsccsscssncse

0000000000000

T 0000009200 0060000000

' ee0es0csccsec0cccss

.

0‘000000‘00.‘000..0 .

0 00 0000000000000 0090

e0s0c00000sscccccese

0000060000000 0000000

000 05000000000 00000

1.

2.

Measures of Ceniral Tendency;A

a. Mean:

be Median -

ce. Mode :
Mea.sures of Dispersion

a. Standard Deviation =

10.
11..
: 120

1.

- 15.
16.

17.

' 18.

be Quartile Deviation

"Ce Mean Deviation -

de. Probable Error
Graphic Representation
Correlation

" Formula -
b. Correlation-: coefficxent

» Linecar Tabulation

Tabulation

Probable error of correla-‘ :
tion
Skewness"

Range

Percentile Rank
Regression lines
Probability-
Correlation ratio
Binomial expanslon v
Sampling

to terms

‘Rank difference = Method AR
Coin tossing and dice throw=-

. ing

19.
20.

Curvelinear correlatlon

‘Geometric mean

21.

22,
23,

Index Numbers - -
Moments :
Coefficient of varlatlon'

. B Peareon‘e Product Moment B

‘Definitions- and introduction



TABLE X (Continued)

. Claés Interialmiﬁ
- Per Cent.. -

- Statistical Concepts

 50-55

- 45-50
Ho-ks

.; 35&&0

30-35 -

25-30

20-25
15-20

10-15 .

5-10

00e0eccrocsecscvcccee

®©® ® 008 0000 cor OGO OOo0

! eeeeeecscecerccrscscs

®0c0csccscocvscvccvsce

®0000c00000000c00csce

@e00escce0cccccoscrne

® 8 0606000600000 000000000

‘....0"'....‘..'....

...0........0.‘.0..‘.

0 0000000600600 0000 0000

2k,

260

27.
28.

. .29.
:30.
- 3l.
7, 32.
35
34

55‘

. 57.
38.‘
39.

40.

41 .

42.

"45;

Smobthiﬁg curves

Least 'squares.

Ogive curves:

Harmonic mean - ' :
Coefficient of contingency ’
Index of correlatlon : a
Symmetry ' :

Kurtosis

‘Asymmetry - -
‘Long-time trends: .

Logarithmic curves:
Logaritimic: tables
Coefficient of association
Spearman'!s foot rule'» o
Biserial "etal: o

Lagging -

Coefflcleﬁt of attenuat10n,~':
Coefficient of colligatlon-"

Charlier .
Permutations and comblnatlons'-

44, Biserial Mpl¥ -

s,

46.

Experlmental curvegj"
Bernoulli - -

A7,
48,

19,

Exponential tréhds‘
Bertillon :
Chi square

. ,the varlous elementary textbooks is slmllar.¢

Methods of,Presentation of Subject Coptent

- The general form of presenting the - eubaect conient of -

The topics are u9u~

_"ally presented by an explanatory discourse, whlch is followed by



-

one or more definitione. ‘The mearing of the diacoufse and def— '
initions is further exemplified through 't.hn uge of illustrations,f
which may be - cherte, maps, diagrams, figures, and numerical
problems. The textbooks 1n elementery“atatletlce,“1n;moet"caeee,
follow the t1me~honored custom of rule firat, followed by dis- -
cu881on, examplee,.and problems to be worked. ThlB plan is found
in all the older. grammara, erithmetice, and algebrae. There is
,no;>def1nite sequence in the texts for preseniing“the‘concepte.
There are tﬁo~other'mode9'of‘preaenting-eubject matter.
One is by giving formulas-* without derivation, and- following them
with p:obleme-which‘neceeaitateotheir uee. The other method
includes derivetione'of the formulas. The deducing of formulee
clearly and concisely preeente mady‘difficultieeQ_ The number
of eymbole and detailed explanations may be too numerous' or the
derlvatione may be obscured through brev1ty. The follow1ng
example from Odell'a text: (16 275) will 111ustrate the use of
; formulee‘uhich requlre an*advencedfmathematicalAbackground.

sin /71686 T(1-.857) { L A LAL#1 7 = sin 8° 13! = a4
- 28 Lk 2 &7 . . .

Some<authors-have'ehdeavored to~Writevtheif bexta in
too‘simple a style. Williams. (22 62) uses: worde instead of
Byﬁbole in eomputing~the-med1en. MacDonald (14:76); in the for- =
ﬁulalfor the true mean,'writee out the word apnrox1mate. |
Formefly, arithmetical writers wrote the worde:for,add, divide;fd;jz'-‘

subtract, and multiply. Now signs are used to indicate the
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. operation. The same rule should be 'a.p”pl'ied to statistical formu~-
‘ las. |

Unlike the other authors, Bowley, Secrlet, and Crum and
’ Patton follow the general- tree.tmerrts of “the ‘statistical concepts
'wi‘t.h applications to many fielde“of“activity'.‘;‘ Bowley is ‘the only

wri‘ber who ‘uses the' expression, - aritimetic average, for the-

'functlon wh:.ch the other writers 'l'.erm mean.. The other writers:

' give both methods, but they do not develop the short process in
| ‘the, same way. Camp-and Lovitt‘_‘and'Hol'chlaw employ very 'compli-~
cated: temimlogy'in'discussing‘the mean. All of the authors give
.‘a cemplete'--explefmtion for finding the median. Tpe'mjority of

| fheﬁ_-indieete ‘a-.preferenee for the uee-ef N«  There ie, no ‘defie-
- nite order of presentation of topics. Gre:ory and Renfrow present
jthe"fgreatee‘_t_."nmber- of:‘explane:l‘;or& ‘cases for the median.
: | Some -texte give the formula for the long methed ‘of de=
t;ermihing the mean deviation; some state the formulae for the

short- method;"' andA‘othefe omit all fomulee-,eoncerning fbhie process.
The"ex"pedierrt.-' use of this: feriction, however , is 'thor'outhly ‘dis-

" cussed by most writers.: In contfa.et?to'£he~vari~ed -development of"

mean dev:.atlon by the authors, rt is- found the.t etanda.rd deviation

B “bis treated more uniformly than e.ny of the other measuress
| ' The etudy of ‘bwenty-three texts shows ‘the greateet vare-

1et10n to be in’ the e.mount of. me.ter:.a.l given by the authors for

a course 1n Elementary Ste.tletice, re:bher 'bhan in the mode of
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presentation. Onipage 16 of this Chapter, it wag‘pointed dut:th;t_
some topicé are plgcéd'in an appendix by some authors, and used
as chapter headihgs‘by 6thér§; Tﬂe.texta differ in fheir'brgani-
zetion of the‘wprkg ;Eor;instance,“some'writers hﬁve a chgpt¢rf>

called MeésureéTOf'DiapersiSn"“while"others“include7the7eame con-

tents under the heading of Measures of Varlabllltz.;;

~ The content of Yule‘s text (28: 12) is excellent, but
the placement of the'problems'and‘the'amall type used'in'print- ,'.
ing them'détract'from‘thci; preaentation'ﬁnd‘from'the statistical
-concepts so illustfated. .Some- authors use- the continuoua para-
graph form of exposltlon of thelr materlala, others mass certain »
aspecte of the: aubJect. For 1nstance, Rugg (18) has placed many
graphical forms ‘in a concludlng chapter. Thesg graphs‘would.bei
of more a531stance to the student ¥ they wéfe-écattéred tﬁréﬁgh-"
out the text. The graphs and tables of Otis (17) and Tiegs and
Crawford (él) are croWded.~:In many instances the~type ié-§éry
small. Tiega and Crawford's, and Williams' texts have the least
.number of figures. The amount of space given by Tlegs and Craw- | i
ford is five per ceni of the total number of pages of their '{4-
text. Wllliams uses only two per cent of the number of pagea "

of his book for graphical representations.
' Presupposition

' ‘Statements fromrihe'prefacesvin>regard1to‘the:éimplicity



of the methematical prerequisites required for the course in.
. o | L | ‘ 1 .

elementary statistics have already been noted. 9

| Preauppositiohs deal with thebsuppoeed‘background of -

- the students of elementary statistics. For instance, it is found

55

that differential functione;rperabolic, exﬁonential;'and’logarith-

‘A mic equations are ‘given in some of the texts. -.The euthore; in

,'ualng such equations, evidently preeuppose a preparation 1nc1ud-

. ing hlgher mathematlce.

The following phaeeevef mathematics nre given in some

'h of: the texts, whlch show that despzte the prefaced atatements

- about mathematlcal requlremente, the atudent is usually expectedl

‘“to have had et least one exten31ve course-in hlgher mathematlcs..-

(The phaaes of mathematlce glven 1n;the appendlces havetalheady
been clted ) |

| - In Bowley 8 text ere found 1ntegra1 and differential
'functlons, parabollc, exponentlal, and logarlthmic equatlons for'
:curvee.b One of hls appendicea, whlch is ten pages in length, is

for the explanatlon of the mathematics used in- hlB text.

Gavett 1eaves out of the body of hle text, the derlva-‘

»tlons from calculus. He haa 1nc1uded the equations of . the

'-! varioue curves, ‘such as clrcle, parabola, e?ponentlal and loga=

' J‘rithm;c,: The proofs for many of the formulaa are not given, but

Appendix C,.P..Zﬁh_;--_-



their'uses ure illuetrated through tneir applications to~prob1eua.
Gregory and Renfrow‘s text contains 11ttle of advanced.

mathematlca. There ls a’ reference to logarlthma.'-The.authore'

.éndeavor to make the mdthematics as simple as possible witnout

cripplingdthe'clearnees of the>stetieticel'concepts.5 Tneflong

- and rigid. mathematlcal.deductionS'are omitted.-VThese-eutnors;'inv

partial and multiple correlatlons, explaln the computatlona by

' ‘determlnants, and by the use of the. multlple and partial formulas.

56

In K1ng's book Wthh.niS one of the first texts ‘in Sta- o

t1etics in the Unlted States, hletograma and- IOgarlthmlc curves
are found. The text is not dlfflcult to read.‘

- Kelley 8 tert ie very dlfflcult to- read., In the fourth
chapter he ‘uses a nomenclature for a aer1ea (11 80 94) that 13-

not easlly understood by any except mathematlclane. Calculus is -

,used 1n'the derlvatlon of the equatlon for the normal probablllty |

- curve. Statletical formulas are most carefully.derlved mathemat- ;55

1cally, but thle derlvatlon is often dlfflcult to understand.

eKelley 8 text would be sultable for a person well versed 1n.math-'

ematics or for the special;at'ln statistlce. Trigonometry,;

analytical geometry, college algebra;'and_caloulus are all]neces-{-a;

, eary as a background for this text. B

Holzlnger is: another author whose text is mathematicallyf

dlfflcult for the beglnner. The aame'mathematics'are-required for

comprehendlng thia text as are necessltated by Kelley 8 book.e lnf:



one of the first chapters of Holzinger's teect, logaritims are

‘given a 1engbhy ‘discussion. - | - | . |
‘ Odell, in his text, uses: very almple methematlce.

How“ever,‘ Just as the other authors do, he cites the formule. '

r - 2 sin (_'%‘p) as a background for R - 62G . Nevertheless,
N1
he e.nd many of the other writers do not show in what way the.

fomule. is dern.ved.

Rugg 8 text is meinly developed through ‘bhe use of -

elgebraic equa‘t.:\.ons.' However, ane.lytlce.l geometry ‘and trigo=

‘nometry-are. used. For example, 't.e.ngen‘b to the a.ngle is

'(mentionad cesua.lly. Unlesa etudents"know vhat is the signifi-

" cance of a tangent.'tokan'angle, the meaning of an entire: page

is 1oet.' -Inflike manner," the meaning of “euch»'e trig’onometrice ‘

" ally derived formula. as R = 2 cos 2 T (2ZG) w111 not be
: ; N—l , , o

- underetood.~

‘ ‘ . One of 'bhe eerl:.ee't. texts in sta:hist:.ce publlshed in
‘“the Unlted Ste.tee was: wr:.tten by Thura'tone. For the most part,
it is’ e:.mple and eae:.ly underetood. The a.dva.ncedﬂ.ma‘bhematioe-
" in the- text are concerned ma.:.nly with 'bhe equa:b:l.one for curve-
11nea.r relo:t:xonehipe P euch as-the equa:hlon of the loge.r:n.'t.hnlc _

curve. He ‘uses a few trn.gonometr:.cally der:.ved formule.e, euch

as T = 2 ein (g‘l‘rho) .

Che.ddock :Lntroducee 1ogarithme in connection m.th the '

o ‘geometrlc mean. He refers to the work of such men e.e La Ple.ce N
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andi'Gau‘ee.. He ‘use\'e; 'l':he: eqqa'l;ione'_‘for curveline_ar rela;bioael;lipe,
but does not derive ‘them“”f;rom elaboratevﬁathemati'cal‘dedactions.
Rather, 'h_e‘ahowe their applications through the use oflnany; 11—
lustratiVe problems. One of his feiv'dedactions,* namely, ~that of -
a straight line, is eta‘bed simply. aad clearl& enough. for the
arerage et.udent';" | o

Camp uses a nonlenclature which :anolrea Greek eymbols
for his mathemat:.cal and etat:.etical formulae. He uses all -
phasee of advarlced mathen_xatlce taught “in two or "t.hree-jeara ._of" :
college. Hie text'-is "no't- e'ui"bed" to the’ average netodeht';;“aince"-
_:.'t. requires an exeept10m1 background in college mathema‘b:.ca.

Harper, in his text, uees only the Greelf 1ettere .E_; o
and the emall and caprt.al gﬂ. ~ Few authors use 80 emall a
Anumber of Greek' letters. ‘I‘he only phases of advanced mathe- -
‘matice which he uses are 'logar:l.tlrm:.c and parabollc curves. '. He
1ncludes many illustratlons to ehow the applica.tione of eta-
tistical formulae. These formulas are der:.ved mathemat:.cally.

Lovitt and Holtzclaw ‘say in their text. that they ' |
..attempt to put 'bhe discueelon in the simpleet form.' The etat:.e-“'
tical formulaa do not have ‘mathematical deductione. There are
no other authors ‘that g:.ve so many equat:.one for the curve. |
Equations are g:wen for the eecond degree curvee ‘bhrough the n+h
degree wh:.ch 1ncludes parabolic , rectangular, hyperbollc, exponen-':

'tial, and logarrt_.}mic curvese. _Explanat:.ons -of the adva_nced.



mathegatics used-in fhe'texts'are*found“iﬁ'the'aﬁpendicea.'\
The text of Mllls is easy reading. About the only
phaeefof advanced mathematics;w1th'whlch‘the-atudent ‘must be -’
'A'conversant is the toplc of logarlthms. He ueee:ah“ebundance ofe
,111uetrat10ns show1ng the appllcatlon of atat13t1ca1 prlnclples.
E Theae prlnclplea are rarely deduced.
Yule bases the explanations of h;s text on algebra.
_He usee algebraic curves, curvelinear equatlons, and 1ogar1thma.
les texi glves an excellent background of the correct mathematl-
cal development of etatlstlcal formulas whlch should- please the

statletician, but not the etudenx of elementary etatlstics.
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'Summary

The findings*from the anslysis'ofvthe fextbooka, namely,
prefaces and 1ntroductions, 1nd1ces and glossarles, bibllographies,;
-append1ces, illustratlve materlals, problems for solution, ter-
mlnology and symbollsm, methods of preseniation of subject matter;
and presupnositions are as follows* s . .

l. Prefaces and Introductions. - Analysis of the -

uprefaces andtintroductions revesls thst'most of the auxhorS'con- .
sicer their presentation: of statisticsAto be very:elementary,;_ |
their texts adspted‘fo'beginners; and the mathematics necessary
for foundation to-oe'of the simplestrfypea;'Most of 4he-books
are far more advanced than would be 1nferred from readlng the '
prefsces and'lntroductlons. Some authors 1lst hlgh school and
college algebr&, trlgonometry, nalytical geometry, and csloulus‘.'

" as necessary prerequlsites._ In general, it may - be stated that |

there is a tendency in the prefacss of the texts to minimize the.

difficulties of the~etatistlcs‘presented. | ‘ ' _‘

2. indices and Glossaries.'- The findings in reference
to indices and glossaries show msrked'd;fferences-invthe cent—'
books. Only tro books of the‘tweniy-three have.glossaries of"
ternms. ‘Both of the books are recent publlcatlons, which" would
‘bseem to 1nd1cate that the value of defining terms exactly in the
technical_sense 1n'which they are used is-graduslly.galnlng‘

recognition by the authors of elementsry statisiics texts. Thelﬂ
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writereﬁelievee'thie"is'to be a definite edvance;in-ihe complete;.'
'i.neesjend helpfulness of the'texte;v
| The differencea noted as to the klnds and placement of
’indlces are perhaps of some significance. The omission of an
'-1ndex is serzous, because: 1t neceealtateelextra time in locating
'etatietical>concepte,>formu1ae, and'dlSOHBBlORS-.'IndchS'lndlf
A:‘cate the author’s detalled analysis of his text. Oneibook has
retwo 1ndicee, one pereonal and the other general. The: ialue ofv:
‘a personal 1ndex ie a matter of convenlence. - Two texts have no ;1
'indicee (5),(22) The indlcee of the other twenty tcxte have V
.Fno marked characterietice other than that. they are servmceable,:

"‘adequate, and satn.efactory. SR

36 Blbllographles._ There 1s a W1de varlance in the
'fplacement of references. Theee differencee are indlcated in

20

A general reference to a booP without the proper deelg- 1
'*enatlon of pagee or chapters prov1dee little guldance to the

;'reader.‘ Twenty of the. examlned books have the chaptere or pagee,e'

' f’or chaptere and pagee of referencee 1nd1cated. ~No euthor~1nd1- 

catee-what,refereneee'areumoetivaluable, 'Elghteep'of the twehiy-' 
three authors include,euifeht"reportefwithﬁthe’textbeekaA-

. suggested-as references. ' In the writer's opinion, references, to

20 IR ] S . . o L
 Appendix C, Table II, p. 206 -



be of value, should be placed at the bottom of thé page and'at7£he
ciose’of the chaptér, and- should be an integraljpart‘of the daily
assigrment. A few authors give no references. (3) (22)

4. Appendices. = Twenty-ons authors have one ‘or more v
gppendices in their texts. The nature of the'copten§~of th9
various appendices differs somewhat from‘text”tO'thtf Fof*thés
main part;Vthe materials which ére'élaced in the appendices con-:

sist of tables, figures, glossaries, extended discussions, -ex~

planations, or analyses of concepfa, forﬁulas;'and*other materials

which the authorS'cohsider'of sufficient -importance for advanced'
students to include in their texts rather than to refer ‘the

students to b1bliographica1 references..

5« Illustrative Materiala. = Illustrative materials
include mapé, qhafta, diagrama; figures, tables, andlexgmplés. .
. The avérége per cent of the nuhber~of-pag39'occupied by maps,

charts, diagrams, and figures: ‘is nine per cent of the total

space for each textbook. The number of pages given in the differ-'

ent texts varies from- two to airteen per cent-of the total number

of pages of'the-respective~textbooka. The 111uatrat;ve*examp1es; o

are given an avefagé of:thirty-four*pef‘centtof3b¢ok'ééace;- The~

number of pages for this type of'illuétration'fanges,from'eight"f S

to sixty-nlne per cent of the book space in the- respective booke.

‘ The variatlona 1n length of these examples are from-a - few 11nea  ‘

to several pagee. An average of eleven per cent of the space.of.  3
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* each textbook is given to tables which indicate how tabulations
’A}afe to be made, and how problems mayAbeistated in‘tabular form.
Tbe'iotal average of the amount of space devoted to illustrative
materials is fifty-four per cenx.Aj |

The explanations for graphic materials, in eome texts
'(21 56), are printed in very small type and the 1llustrations
are crowded. '”he texts use graphic materials for many purposes,.
.iibut they rarely give problems to the etudents whlch require the

::construction of graphs. R

6. Problems for Solution.'— Somo writers place the

problems for solution at the end ‘of the chapters, while others
: place them after ‘the - concepts ‘on which.they are baeed. A few
':‘writers combine the two modes of- presentation. In some - texts,

}the problems are prlnted in very emall type. The number of

’ ,j}problems given for solution ranges - from twenty-two to nine -

»»- hundred fourteen.. Many of the problems are subd1v1ded and each
part constitutes a separate problem. ‘The median of the number o

L of problems to be solved by the students offered by the teachers'

‘4l,‘;-of the forty-eight colleges and unxver31ties is fafty-three.

AE;‘The median for the textbook probleme 10 be solved: by students is ‘r
one-hundred andeeighty;z, The content of the problems does: not

- sfalways deal w1th practical and present-day situations.' The pur~

“;,pose of the problemsis to give sufficient practice, so that the

fconcept illustrated by them w1ll be understood and remembered.
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»7;}'Terminology and Symbols.- There is a‘marked dif-

ference in the way'in.which the authors use certain tochnical
terns. Some worda'aro used equivocally by one writa:{(lh);' In )
-other_caaea, a mumber'of‘terma are used aynonymoualy..bQuito :
often, avatatiatioal term is givan’a meaning which diffems radi-
cally from the one commonly associated with it. Texts differ

- from each other in‘the number of technical terma‘uaea and the

meaning ﬁmplied; The terms, charts, figures, and diagramig are

used for identically the same type of graphic reprasentation.

 Mean and average oonstitute'another;illuatration‘ofiﬁifforémt
torms with am-unlike"or~the same meaning implied.  Tho~text;
Vbooks on Elomcntary Statiaticl havo no common aymboliams.v For
examplo, there are twenty-two variatione of. symhola in formulaa
for solving the mean. In some texts, there are mathematical
symboll and tenna introduced which demand a thorough knowledgo
of mathematics. The examination of the text- revoala no apparont“‘

 standardization of symbols and terminology.

8. Mothoda of Presentation of Subject Mattor. The

texts vary in difriculty from the simplent primor in Statistlcu fi-~"

by lilliaml;'to the works of Yulo,~Kelley, Camp, and Lovitt and‘
Holtzclaw, whioh are highly mathcmatlcal technical and incompt
prehensible to most students in statistics. Yet, all or

.these books are spoken of by their authora in the prefacel,’and__“'

by 1nferenco, at least as limple. Tha 1attor texts Baae the ‘}.
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mejority of their proofs on mathematical derivations. Pert of |
the -difficulty may be due to presentation of concepts.. The
methods of" ‘presentation' of subject matter -inclu.de.' discussion of
il-lustrative materials, choice of terminology and: symbols' used,
and arrangsment of topics- according to-the author's conception
- of appropriate sequence. The tOpics- are usually presented *by
explanatory discourse, followed by one’ or more derivations of
formulas, The derivations vary from the simplest to those in- »
‘ volving‘_integral- functions.- Some authors use- very fevr symbols,
and others"employ newiand‘nmerous' ones. So call ehort methode

of computing grouped data are- considered in very fow textbooks.
‘The methods of presenting and computing standard deviation is
praetically the only one dealing with the various measures of

‘central tendency and variability, which receives uniform treat-

1

AN

‘ment. The authors rarely g:.ve ‘the reason for- using certain
.statistioal concepts ‘and their statistical eignificance. There“ﬁi
| is apparently no agreement among the authors on whether to Ehl

»present the statistical concepts with the necessary mathematical

’ '»'background or to omit ‘the: nathematice,l explanatione and teach )

’ W'the subject by rote. There is no apparent agreement of the '
s ~writers of elementary statistics upon either the number of

- ) concepts to be- included in the course. or the order in which o

‘ "'--‘?:the concepts should be presented.

,_’,_;‘{ 9 Presuppositions. -.The mejority of the texts
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: neceeeitate the- etudent‘a having ar Icnowledge of algebra, geometry,

trigonometry, anelytical geometry, and calculue. 'I'heae require-

N mente are illustrated in thie chapter by numerous oitatione from

the teotte.‘ Some of ‘the texte require more: mathematica than their
introductions and prefacee indicate. 're.ken as a whole, the texte
in Statietice are in many waye etill copying the modele eet up by
the first writere of ate.tistioal textbooke.. Thuretone amd King
the earlieet etatiatical mthore in the United Ste.tea, modeled
their texte after thoee of the Englieh writere, Bowley, Yule,

and Pearson. '
vOonclueion R a .

i Since etatistice hae been taught a eomparatively ehort

time the college levele for which the text is euited are rarely

etated° and the prerequisitee neoeeeary for euoceee in the course o

are variable quantitiee, the following eituationa have arieen' N
1. Not merely is there an indefiniteneee in the number

and in the*order of} concepte, but aleo in their extensive and in- :

~_ tensive preeentetion. '

3'2, The: typee of probleme, the amount of illuetrative
materie.la, and the nature and number of referencee for bibliog—
raphiee are riot alwe.ye e.dequate. ‘ o A ., . S
| ; 3,, There ia a great le.ek of uniformity of terminology

~and eymlaolism. :
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CHAPTER III
THE BGHOOLS ADMINISTERING THE TEST:

A PRELIMINA_.RY DIggUDBSION OF THE‘ TEST

The discussion in the preaent chapter ‘consists of
two- parte._ The ﬁrst part: mneidere the - da.ta collected. from
the,returned -lletteral of 1nquiry sent uth the teete, a_nd -the;  : ‘
: replies to the queatiouoqa?‘ on'the'- f.f!.~rot' page of the teaf." T_ﬁeee
1'deta'give tho-following-1nf¢r@atione" o |
1 T};e~inunoer; type; and names of the .d.n'etitut;gue
,eof higher learning .
| 12.‘ 'l‘he prerequieitee, »claaa referencee, and the ..

textbooks uaed.

3 The yearo in college in" which etatistical

i v"claesee are offered.

s }4."; The number of graduate and undergraduate atudente .
| 1n theee claesee, e.nd the degreee eought by them. ',/ -
: 5. The department in college from which the atudent

X belected the course. :

~ - Appendix A,.P.‘l‘?&
Appendix A, P. 179

69



6. Me mmber of recitation hours per week, and the
' lengfh of the term, and the credit in hours gﬁeﬁ by ?he various
colleges and uni';versj.tle'_s.’ | |

The secoﬁd part of the diecussion is .conc_erned. with
tllxe folleiing items |

1. The éufpose of the test. ‘

2. That which the test purports to measure.f»

3. Te making of the test.

4, The nature of the test. o

5. The sections into uhich the test 1s divided.' .

6, Te basis for eco:ing. ‘ |

7. e administering of the test.

Part I
I’neﬁfutieﬁa of Hi@er Learning

‘The de.ta from me elementary etatisﬁcal classes of

forty-eight 3 of the ity 1nst1tutione of Mgher learning are

cong)iled and are coneidered in this chapter and in chapter V
There are eigiteen state nnivereities. ten state teachers col-

legee. one teachers college under the oontrol of the District

PN IO A . Loy s . P
ST SU AN otr DO CR S A SR oo Lot Ve
i.g,_;,;;,;_,[,,, A o It

" e tests from the State Teachers College, Cedar
Tells, fowa, and Hobart College, Geneva, New York, were Te-
ceived after the data of Chapter V had been compiled. '



of Colm‘hbia'.iu. three state colleges,. sl:oteen pi:f:i.irzrd:el.}}j endowed..
*‘colleges and universities, and two nnﬁxici'oal universities, This

: uping of - colleges end univereities will 'be followed. in s‘ub-

seqa.ent te.‘bles and discu.ssione. Theee colleges a.x'e listed in -

j ‘Table JC_[-

T.ABI:EXI

InIST oF COLIEGES AND UNIVERSITIES COOFERATING
lBY GIVING- T.B.'E G)MPMSIVE !EEﬁl!

s by gk, S E et et o

-

I State U’m.versitiea I, State Colleges -

. -1. Arizona, Tucson . l Kansas State College,
2 Idaho Moscow Manhattan, Kansas
: a. ‘I11inois, Urbana : ‘ 2, Miami University,
.-~India.na. Bloomington : O0xford, Ohio
5, Kansas, lawrence 3. Purdue University,
6. Iouisiana, Baton Rouge - lafayette, Indiama :
- 7. Maine, Orono .
- . 8, Maryland, College Pa.rk ’ III. State Teachers Golleges
.- 9, Migsouri, Columbia ~ .
- 10, Montana, Missoula - 1. State Teadzers College.
11, Nebraska, Lincoln = ST ‘San Diego, California
12, New Jersey, New Bruns- - - 2, State Teachers College,
" wiek (Rutgers Uni- - ' _Greeley, Colorado -
. verslty) . 3, Ormand Wilsn Teachers
13, New Mexico, Al’buquerque : .~ .College, Wasghington, vD C.

- 1, onto, Columbus i, State Teachers College,
.15, Virginia, Gharlottsville . Terre Haute,. fndiana
16, Washington, Seattle . 5. State Teachers College,
17, -West Virginia, Morgsn town " Cedar Falls," Iowa . o
18, Wyoming, laramie . =~ . '_6. Kansas State Teachers Gol— L
e N S Rt S Y 2

Shbhiap i o P

o The Orma.nd. Wilson Teachers College is contmlled. by the
Dlstrict of Colmn‘bia. :
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.7, Zansas State Teachers
. College, Bmporia,Kansas
8., State Teachers College,
St. Cloud, Minnesota
9, State Teachers College,
, Montclair, New Jersey ,
- 10, State Teachers College, .
)  Pullman, Washington

iv. Muniéipal' Universifies

1, Akron Universlty.

Akron, Ohio - :
2. University of. Cincinnati ‘
~ Cincinnati, Ohio.

V. Private Colleges and. Un:lver- .
: sities. :

1. Antioch College, ,
Yellow Springs, Ohio
2. Brown University, .
Providence, REhode Ia].a.nd. _
3, Bucknell University,
Lewisgburg, Penngylvania
4, Chicago Universl ty, -
-Chicagp, I1linois

5‘.‘ ,Col'umbia University,. '.l‘eachers ‘ |

"College, New York

6. Denver University,
Denver, Colorado

7. Duke University,
Durha.m North Carolina

8. Bureia College, .
Bureka, Illinois '

9, -Hood College, ’
l‘rederick Maryland

10, Milla Gollege, Co
Oakland, California
11, Ohio Wesgleyan Univer-
- gity, Delaware, Ohio-

.12. ‘Peabody Teachers Col- -

'~ lege, Raghville, "eri 2
‘Tennessee :

13. Pennsylvania Universit
Philadelphia,
Penngylvania

14, Princeton University,
Princeton, New Jersey

15, Rockford College,

Rockford, . Illinoie

N 16 Wilgon College,

Chamber sburg »
P ennaylvania
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Prer ‘ - References, and Taxtbooks.- As is stated

1n Chapter If° , there is 1ittle unlformity in the prerequlsites

fer courses in elementary statistica;' The bre_plies from forty-
' . 6

eight teachers of elementary statistics to the letter ° accompany-

ing the teat indicate a correspondingly wide variation in pre-
g v_reciﬁlfel’ees as well as in the mmber and type of references for
\. elése nee.',, In nm‘xy'ca.see,, the ,i'nstructor.s do not list the refer-
.ences'bﬁt 1#dicete by "yes® er fnot ;l:ether_ they give references
‘ fovr:elias'e- study “ The preremxisites and references are sxmar;l‘zed
1n mable XIT. | - o |
7

l‘onrteen per cent of the colleges and miversiﬁes

- have no required. text for class use. ‘but enploy the lecture

B {method. either with or without mmeographed materials. Forty per

cent study Garrett's text, The textbooks for the remaining

| "by the follorlng authors. Ohaddnck Camp, Gregory and Renfrow,
Gavitt Ezuper, Kolzinger. MacDonald, mlle, Richardeon, Rugg

c oy . - N N
;:"_;1 ERIRIRSE S }. i"ﬂ’rf . H !:;‘ 5‘ e ‘§ v

Chapter II p.’ 33

Amendix A, p. 170

. ‘7 -
‘ t‘ne ﬁnal per cent 1s glven as ah.

73

o 'forty-six'per rcent of the ‘schools as shown 1n Ta.‘ole XIV are written

The nearest per cent 1s used.y ff the result 13'23.7% _



Odell, Lovitt and Eoltzclaw, and Riggleman and Frisbee,

T4 ' :

The ta.ﬁu.-

lation on the required booka for class use is found in Table XIiI,

TABI-EIII

FREREQUISITES FOR COUBSE IN ELEMENTARY STATISTICS

... AND EEFERENCES FOR CLASS STUDY.
+ R TR R IR EE R

NN ISR S

RTINS IR A S

¢ o

Colleges and -

Un:lversitiee .

‘Prerequisites for

I, State Univex'-

. ‘C,oiur_ 86 Of,:m,‘ ementary | References
R N T ! - PN R S SR ST TR AP
vl ot iE 5 4 LSRRI N PR S I T :

Suggested

Cy

o b']»\
IR N

#¥o statement was made about prerequisites :

. sities o
1. Arizona ~ Senior or Graduate Optional
- gtanding '
2. Idaho None' _ Dey and. Secriat
, a. Illinois Gradnate standing Yes S
. Indiana None None first semester
5. Kaneas Nine hours of ed.nca.tion To limited extent
6. Iouisiana * Junior standing Yes :
7. Maine . Sophomore standing Yes
#8. Maryland Fiacher
9. Missouri Senior standing “None .
10, Montana One and one-half Very few -
. years of Algebra . . . o ‘
- 11, Nebraska None- Graduate Stand-t Yes
#12, New Jersey cdng........ ceeee .| Yes
13, New Mexico Junior standing Yes
. . General Paycholog . _
14, Ohio . None | Yes
15, Virginia | - Mathematics of Finance - , "Brown, Bingaam and
' and Economics . _ Pemmomeroff "I.a‘bo-
~ ratory Textbooks
of Statigtical
L Methods®.
#16, Waghington ceeeectecnecsnsana - Yes
17, West Vi~ | First Course of l'duca- - None
o ginis ~ tional Psychology S
[ #18,: Woming: Graduate standing - Yeg it

sReference books for the course glven in Wyoming Univereity
are Holzinger, llorton. Odell, Rugg, and Kelley. : .



mm x_n (Contin

+ . S e v ke e s e
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Colleges and
Universities

I

Prerequiaites for

Coursge of Elementary
., Statistics

éhgéested

References

II, State Teach-

2, Miamt"

College Algebra

| Course in Freshman .

- Mathematics ..
Junior stand.ing. one

ers Col-
~ leges . . | o
1. California, | None - Yule, Thurstone,
San Diego ' Holzinger, Garrett
Reltz and Cra-
R thorne . :
2. Colorado, None Yes, but not re-.
Greeley S quired
3. District of :
"~ - Columbia,
- Qrmand
’ Wi.lson @escc0cce00s0scen- @vcecoen X X I
ll. Ind.iana, ’ o
.. Terre Iindquist-Stod-
Haute ' None = dard Mamal
5. Kensag, ~_Senior standing :
_ Emporia v IR
6. Kansas, Gollege Al gebra- Carver, Mills, Kel-
- Pittsburg | - : . _ley Ezekial
7. Minnesota, -~ Junior standing Yes-
'~ St. Cloud | ' R
8. New Jersey, | None Bugg - primer
" 7 Montclair S
9. Washington, | None Yes
-I11. State :
Colleges B I T o
1. Kansas State | Six hours in Education Very few

Yule, Burgess,
Rietz, Garrett

3. .Purdb.e : - Yes
: .year (6 “hrs.) Psy- | =
’ cholog of Edncation

v : " . coel ) et P A T o T
“ e WPt i I . v NERIN R PR
BRI i 1 R IR | : : 7 i3 . [ i : [
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Colleges and Prerequisites for Suggested
. ‘Universi ties Course of Elementary References
. Statistics |
LI R R Y R e s
Iv. Mun!.Cipal : -~
Universi ties _ S . _ o )
1., n:ron : ~ Senior or Graduate To some extent
_ | 7 stending R v
2. CS.ncinnati None Holzinger, Rugg,

v. Private Col-

9.

10.
L.

l2.

13.

1k,
©15.

16.

“leges and -

Universi-

~tles
Antioch

Brown

Bucknell
Chi cagov
Columbia
Denver

J,V
Bureka

Hood~
Mills
Ohio -
Wesleyan
Peabody
?ennayl_-
vania
Princeton
Rockford.

R

!uson | College A‘lge‘bra

20 weeks of.‘l(aﬂzeua.t%:«

ics and 20 of Psy'-
chology - - -
Junior stand.ing o
One semester of Col- -
lege Algebra
None

. None _
- High Sc.‘nool Alge‘bra, _

at least, Collge
Senior Sta.na.ing
Senior standing .-
Junior standing, Ele-
mentary and Educa~
tional Psychology
Freghman Math, and
Analytic Geometry

~ None

’ .oboooooo‘..'oo?oo.:
.VOfOO‘._."...QOOO‘O.."
None

Elementary Economics -

Freshman Hatch.

Cy e

[SRTE N R N

Many C
Mndquiat-Stod- o

and others

Yes

"~ None

Occasionally Mills .
T;mrstone. Tule

dard Manual

None

A little from.

Holzinger

’_.Ko_t vre‘qni_rred.'_. o '

None

- Fome

.. kbout 20 references

oooooooooooo L X

) Kolzinger, "Modical

Biometry; Burgess

" Dables, as Crelle's ,

“; and Barlow's: -




. ta’ci _ Courge '-, The data from the ‘statistical classes
vo:t‘ the forty-eight: colleges and universities indicatee. in Ta‘ble ;
'X‘Ivvs,gi,va the basis for the results found 1n Table xv 9. |
. ;!!hes'e stati.stics}are forrvthe -z‘nnnbe’r and. ?er cent of freshtoan.
sophomores. j\miore, seniors, and. gradnate etudents found in the

,‘oeginning cla.sses in elementary statistics allocated for the V

_~ various college yeare. The departments of the eolleges and .

» u.n:l.vereities repregented are noted also. 4 '.!he differencef between
e Vthe mmber of undergraduate and. grad.uate stud.ents is not large. |

"'me greatest difference 18 in f.he num'ber found in the claeees :

plaeed in the ﬁrst and second yea.rs of college. 'Jhe treehmn

.and sophomore claeeee repreeent fourteen per cent of the entire ‘

A group of studen'cs tald.ng the teet.

.9"“;§,‘-=~

o ‘ !l‘he etudente who took the test
3 come from t\venty-eeven ed.ucational, five psychological one com~
mercial, ﬁve economical, and ten me.theme.tieal departmente. :Ac-
'»cording to Ta.'ble XIV only twenty—seven yer cent of “the freshman ‘

| and sophomore clagses are from the ed.ucationa.l department.

Ta’bles XIII and. IIV follow.

f::;( ih *" LT T

g o ',f L

O e p s



PABLE XETT

TEXTBOOKS USED BY THE COLLEGES AND UNIVERSITIES TOR -
. '.'!HE COURSE OF EBMNTARY STATISTICS ’

.,...‘Ev','g'.;‘.v;' NPT ,h,,;,,!v:;g Av,‘,‘,,{;y:‘:‘

ck &

Type
of
School -

‘I. State Universities N T P ]
1. hizom DR . . K EaEd et FIETE RFRTH BEEEN PRV BT
.2, Idaho : . N B N ‘ R :
3' nlimis B B O N T L B ; ‘x —
' . Indiana : TR E I o E 5 ’.
5. m' ) s N - 'x"' Y O ,;' f
6. Inugiam 1 < B N D — ~1 T
70 uaine A : B R B I R O TR CURE O LN R < '. - “
8 mrylm . o ,.;L«L-;';I;;.;.::%‘.1:, ," x P R
*‘9 uisso'a.ri N R R ] E .»“i [RSEY EE) e PREY [ Ny
100 uontam ‘ 3 IR D B ESR RNt (rl BEEi , i s
11. Nebram o . CEEEES FRETINNY R R N PN
12, New Jersew B A LA
13, New Mexico N S
eyl tho o T T T 1 -1 7 “‘”“
15. Virginia' ) ' B [ e pav -
»#16, Washington
17. West Virginia

totals | 1]

Richardson

Gavett - .
" |MacDonald
Mﬁla T

Holzinger
0dell.

'Chaddock
Camp »
Garrett
G &
Renfrow
Harper

.
-

N - < . A

-+
i ¥ -
-

\o“ | pqru B

If. State Teachers
Colleges = S N U P U O Y D A I
1. California | |- L= el g
San Dlego . : N S
2. Colorado,
- -Greeley
3. District of
- Columbia,
- Ormand
" Wilson '

* To data recelved.
** Ho text used.
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mm XIII (Continued)

.;1!}‘:-,0

1
s

Type _
‘of
School | .

Porbois

%gdddck

Giadgock &

Gérrett

ﬁggfomr'v' &

Harper

lzinger

MacDonald -

0dell

Mills -

Rug_s

Indiana,
Terre Haute

5. Kansas,.

~ **G, Kansas,

. Pitts’burg
7. Minnesota, .

: - St. Cloud -

8, New Jersey,
~ " Montclair
9. Washington, -

- Totals

i f State Colleges.
1. EKangag State

, 2. Miami -

- 3, Purdue -

e To‘tals
v, Munic:lpal

Universities N

1, Akron ]
2. Cincinnati

Tota.ls,

R L R 57 B SE N U I 1

e

,, pca@ .

- |Gavett

- |Richardson

. SN B B R

5 R IS R K .
f e e B [N I
- =
f Sy ERE IR IR IS g P R Plerpaoel vrf?
N P B O 1 Lt ¥ t
I DR I » . 1t
Lx R e i i i
. ) EEEEY I [ N T
’ x | i
i SO NPT N :

. *On preceding page.

' A_ *"‘No textboolc used, lec'bure method instead.



.. TABLE XTII (Continued) . .

T RN >

Cuw

~—

Type
, of
School

Chaddock

fandgock &
) 'Garrqtt. |

Tk

Harper

| Holzinger

Gavett

MacDonald

‘Qdell

Millg

|'Richardson

Y. Private Colleges
~and Univer-
sities

1, Antioch
2. Browmn
E. Bucknell
. Chicago
5. Columbia
6. Denver
7. Duke

*g, Turelm
"y 903005. '
10, Mil1s

#11, Ohio Wesleyan

%12, Pesbody
#*13, Penngylvania
- *14, Princeton
15. Rockford
16. Wlseon
Totals

Lonhe

__qH:.

+
3 DRy -
[REE LR By l B B g
' . N B . I m . -
- " ity - i AR B
i o H b s P2 LY
v ) .. i

o Gr#nd ?0.@¥Q"L -

o2 o

* N’o text used.

¢ Pennsylvania used mimeographed sheets.
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TABLEXV

™E NUMBER AND PER CENT OF UNDERGRATUATE AND CRATUATE
STUDENTS IN ELEMENTARY STATISTICS COURSE, AND THE
; DEGREES SOUGHT BY GRATUATE STUDENDS . . . . .

Cr e e g sk g g
P PR T BN :;.»--,.,_’. R T S T T O A PR T U S

l
1 |

Standing
) Students

Per Oent of

Total XNo.

of Students
ﬁ&. .of vbe;

Giasses

Namber of
Students
Pef, Genf of
Ingtitutio
0 T
:entggr&

i

Thelkiae iy L

T I Undergraduates
1. l‘reahm.n an |
2, Sophomore 100 | 1o o1 23.0 -

10.0

W
9 -
. O
W,

| 3J’unior . 15 | 1.0 16 ~33.0
Mosentor . |98 il zolite [ 340
’ | TO@-' Ng5 .

' ff. Oraduates | | R
onwa | | .ams| 7 | 10
Cawr . | w | =0l 1
3;‘u.i s |18 8.0

4 Ph. D amd R
D E" R 61 | 7.0

) 5' special » o B 27 A -‘.o A VAT (TR N BT SN
.’ Ak lrg@ s clyge SR P TN




Table XVI glves the data for the hours per week that . |
the clagses meet, the weeks per tens; and the.nmn'ber of’hoﬁr.s', I
credit, which the groups of colleges and universities repre- _
sented in the test gave to the courses in elementary statistics.

~ The mm‘ber of recitation periods of an hour's length
'va.ry from two to six hours per week. The range in the nnniber |
of hours per term _for recitation’ pe;riod.s is from thirty—sixto :
sixty. !L'ne ‘ variation in the :smher of hou.rs' per‘week indicates
a wide d.ifference in the conception of the amou.nt of time that
should be given to a course in elementary statistics,

‘Table XVII gives the a.vera.ge num'ber for the following
items:

1. >'eeks per tem.

2. Hours per week the classes convened. |

3, "Hours' credit for the course. - |

The e.vera.ge mmber of recita.tion periods per week is :

three. The average tem's credit is three hours.



!M.'BI.EXVI

i

ME msmumxon BY COLLEGES AND mv:ms:nns OF THE
- 'HOURS PER WEEK THE CLASSES MEET, THE NUMBER OF WEEKS
IN.A mmau AND TEE NUMBER '

o drlw Ig im o e
SIEIPCRE B R ,i ¢ @
A RS AR TR R

G

R

OF HOURS CREDIT MENED

-1' e A
S F:

= Me
of.

.~ per
T

R N A A IR B

 Weeks

I, State Universities._ ey

10 Arigom
© 2 Ida.ho
‘ 3.'-111121013
%4, Indiana
- b ’Ka-nsas .
" #6, Iouisiana
‘71 Maine e
» Maryland
9. Missouri
1"10 " Montana -
- 11, BNebragka
12, New Jersey
15, Virginia

16, Waghington - .
West Virgi.n;a.’ i

. 17.

s State Toachiors a

~ Colleges

’1. ‘California, = - -
San Diego “

- 2. Colorado,
R Greeley

WTWRTC TRV = WIWIVIL TTVOR SRWTWIT FURC N U ey

[SENFIAEEE SR £

| (2 tems)

18

[WIVTC IRV WIVIWIE TWIWTE SV P SO

‘i':;:1.2 ti:“:'f'-.-

| ‘Indiana and Iao'uisiana receive dx hours credit for the yea.r' o

-g lla.ine receives four hou.rs credit for the year.

#l‘ive quarter hom‘.‘s equa‘l.e a eemeeter work of 18 weeks. three

times a week.
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TABLE XVI (Contimed) ... .. .
Type | Hours - ‘Weeks | . .. . Hours
~ of C - - per . |  per - Credit -
.. School S . L S Tem I
*3. DS.strict of Colnm-
bia, Ormand :
© Wlson 3 18 : 3
4, Indiena, = IR
*  Terre Haute . L 12 - L
5. Kangasg, Imporia 3 18 3
6. Kansas, Pittsbnrg 3 18 3
7. Minnesota, o
St. Cloud 4 12 4
8. New Jersey, .
" Montclair L 13 Yy
9. Washington,
e Pullman ' 2 - 18 2
III. State Collegea -
1. Kangas State 3 17 3
2, Miami 3 18 3
3. Purdue - A 3 18 3
IV, llu.nicipal Universities
1. Akron 2.1 18 21
2. Cincinnati 2.3 18 2.3
V. Private Colleges and , '
Universities . : » R
1. Antioch . 3 20 6
2. Brown . 3 - 15 3
i. Bucknell ﬁ 18 A
s+, Chicago ‘ 10 3.3
#5. Columbia 3 16 3.
6. Denver 3. 12 - 33
7. Duoke 3 17 3
8. Bureka 3 20 3
. 9. Hood 3 16 3
10, Mills L '3 16 3
11, Ohio Wesleyan Y R
yETgoe 55.3 Rt H :':::'.184;.'1: _!__:v

* On preceding page. : ‘
*¢ Tslzinger says qnarter honrs are equive.lent to 3.3 sanester honra
Has classes 2, 3, a:nd Y4 hours in length. ,



TABLE XVI (Continued)

: 8

Type
of
School "

Hours
per

VWeel

Yeeks
-per

Tem

. Hours

COredit

*14, -Prix_;qéjt,pxi;
*%15, Rockford
16, ."ils.qr_a:_,,;, ..

4
>3
2

15
17

15

*0n preceding pago ~

**Runs two semestera or 54 weeks, each term 5 houra. .“ﬁ -

er'm

TABLE XVII

-
<
. \
—rp
FRRTN]
- .

- e e s e

THE AVERAGE NUMBER OF HOURS PER WEEK NUMBER OF WEEKS
PER TERM, AND HOURS' CREDIT FOR EACH OF.THE TYPES OF - )
INSTITUTIONS OFFERING COURSES IN ELMMARY STATISTICS

o fn;s{‘;és','
.. per . .
~ _Weele ~

Weeks
por

"' “Hours -
” Credit

e s =

.'4(1.

2. state Téaohers' Cbllegea 1

3., State Oollogoa BT
4, Municipal Universitiee

5. Privategcolleges s;nd ‘
" Universities ’

R N

- 34050
L 2.1

o '3.’0




Sumnary of Factors anﬁ Conditions Affecting
the Results of the Comprehensive Teat
Found in Part I

Schools, Students, end Courses.- As stated in the be-

ginning of fhia eheﬁter,'fbrty;eight coileges‘anﬁ;uniﬁepsitiea
from~twenty-aeven.sta£ea are repreaented By;hine hmhﬂfed'thirtyAkre
seven”at;denfs who took the Comp;eheneivebExamination. rTheae |
atudents have widely difrerent backgrounds and preparation for the o

teat the influence of 'hieh is clearly manifeated in the test

reaulte. Not only are their backgrounda different, but the demandsl‘ B

» mede by the varioua;schools for Batisfactory completion of a courae“
in statiatica vary greatly. The net reault of these “two factors

is a wide range of achievament oghthe comprehenaive test. This |

: var1ation~ia.to-be expeeted, aince three:per,cent of the etﬁdenfa

are freehmeﬁ,'eleveh ﬁer cent-eophoﬁoree, seveﬁ@eeﬁ“pe;;eeﬁt

juniors,»twenxy-one~per[cent“aeniore,.end ﬂ:rty-e;ght perfeent f{

"graduateietudenxs. Odﬁgida£ee for the doctofgte'may have had.as

.;much‘aS'aeven"yeara uhivefsity tréining-beyoﬁd%that-of the-fresh-

men taking the same" test. ~This raisee a very-fundamental qﬁeation e‘

as to what the college level should be for a course in elementary S

statistics. The distribution of clasaea inestatiatics in terma “

of college levels, is as- follo'a. freahman, five; eophomore, elevqn,

junior, sixteen; senior, nine, and graduate, aeven.. The mode. for



91

' * - the classes is on the junior level. - Other factors which tend to

. make a wide ra.nAge'Aof achievement on{"che.comrehensive test are |

: the number of hours per week and the length of the term. The hogrs .

per week that the clagses met’ range from two to five. The length
' of the term and fhe hours' credit are variable quantiti.es. The

. vaverage number of hours’ credit is three. The total number of

hours ‘the student ment: in the elementary classes of statistics
' .ranges ﬁ‘om thirty-six to sevmty-ﬁve hours for the term. Since
~ the variation in amount of time given to this course is so great

| _the query is raised, how can the intensive work on the ccnceptsv
be Vthve" S | ‘ ' '

‘PART I

'J.‘he second part of the chapter dea.ls with the purposa.

| -»the construction, a.nd. the administration of the test.

v 2 : Tha pu@ose of the test is to
" Aascertain the achievement of the students, thetr d.ifficulties :
;'_' and. failures. and the possi‘ole remedial mea.sures to ‘be used.

How the Test was ggq,g, ’l'he statistical concepts found.
' 1n the test are taken from a list selected from the table of

o - contents of twenty-three texts. , 'l'he authors Of these texts are

. :'ragarded, as. expemtg. , Hence, tests “based. on the meterial which

gwa- :



52

'.they present should be reliable and valid, The following quo- -
tation taken from- Ruch end Stoddard (1 505) in their book,

’Teete and Measurements in Higp_ 1‘ ably expresses the writer B

-

idea:

In aubjecte which are yet in the development atate,

euch as general sciences, correlated me.thmtioe, and -social -
- studies, this .method .is practically the: only" one open to the
testbuilder. .Items which occur in f£ifty to one hundred. per: cent
of the leading textbooks in a given field certainly can be said "
to be the most representative of general teaching practice in
~ that subject. BSuch items are-valid under normal conditions,

The teaching practice of ninety per cent of the teachers. ie ‘to:

follow the- orga.nized procedure of the textbook ueed. o '

Statietiee 1s one of the comparatively new.eubiecﬁte of

the oollege curriculmn, therefore, the practioee applied to euch |

school subj ecte ae Ruch and Stoddard mentione, are applicable t°,:f":.
the ma.ld.ng of a test for elementary statietice.

: Divieione, Adminietration, and Scorigg of the Teet.-if;"

-The use of four typee of teete which include varioue phaeea of

'etatistical concepte, ahould preeent broad - enough aepecte of thev

subject to be: comprehenaive and to measure the achievement of the .

. ,etudente. }_ 'I‘he firet aection coneiets of' fifty true-fa.lse atate-
K _mente, the eecond ia comprised of fourteen multiple-choice etate-— B
' mente, the third haa sixteen match-anauer parte, and the fourth |
conta.ins thirteen probleme. : | » o
vThc length of the different parte of the teet is

e.rbitre.rily decided. The verioua forme of objective teate are



.‘-j‘ueed 1n order to g:!.ve the student e greater opportunity to obte.in

.,j'ia eatiefectory grede, ineenmch ae it ie cle:l.med the.t eome etudente o

do better on' one. form tha.n on another. | Directions are given b°f°r° o

Aeech eeotion.: It ie arbitrarily determined to give one po:!.nt on .

‘ eaeh etatement of the firet three sections, and five points on 'i '

‘Af,;"each problem of the laet aection. , _The tote.l eeore for ell eection S o

ia one hundred forty-flve pointe. . The general achievement of the

! ;f':tetudente :l.n the different groupe of collegee and univereitiee ie

’ ""‘jfoxmd by taking the mediane of the re\v ecoree mede on the teat. e :

. '-".-‘:The etudente' aohievement ie found in the enelyeie of the teet

’ ’;.':reeulte 1n Ohepter IV. ’l‘he teet requiree tvo fifty—minute periode

for adminietering.

A compreheneive test, made up of coneepts eelected from o

twenty-three texte and arre.nged 1n a true-falee, ‘nmltiple-choice,

e -'v;metoh-anewer, e.nd problem eeetion, obtaine f:lrst he.nd 1nformation

i »now taught. S

-

LS ,_';-s. e U

eoncerning the weelmeee of the elementary 9“*-1‘1"1“1 eouree as . “
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CHAPTER IV -
ANALYSIS OF THE COMPREHENSIVE TEST |

"Introduction

Method"of‘Analyele;- The purpose, administration,

oonetruotion, acoring, and ‘the schools cooperating in giving
| vthe teet, are considered in Chapter III.
Ohapter IV is an analytioal etudy of the errore made

on the four sections of the test. Thia etudy ie made for the :

- purpose of locating pointe of difficulty, their probable caue-

'.ee, and of euggeeting poseible rameéial measuree.i The aim of
LY

. the chapter, therefore, is to ehow through varioue tabulatione

of teet data, (l) the relationahip ‘between the average of the :

' Nmediane of the »aw ecoree of the test and the average per cente
. a. .y

P

”of failure on the concepte, (2) the statietical concepts that
. caused the higheet por cent of failure, (3) whether the diffi—

| eultiee are dietributed over all the etatietical concepte of >N§

‘ vlthe test, or are 1ocated in a few ooncepte, (4) whether the as-f

:‘f:aumption ie true that the couree 1n elementary etatietics hae a‘
"varying number of concepte in different inetitutione of higher
flearning (5) the relation between the dietribution of succeeeee
u’and failuree in the teet and the college levele of the etudente,

(6) whether the lack of mathematical preparation affecte the
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ctudent‘a success or failure in elementary statietice, (7) whether
test reaulta give evidence of rmch variation of methodology, and"

(8) whether the course of'elementary statistics was understood

by the majority of fﬁe'studenta.
General Attainment of the Students on the Test -

The degrees of atfeinment of i the etudenta on,the teati
are indiceted by‘the raw ecoree. A median of the raw scores is’
ehown for.each inaiitution-repreeented. Finally, a median for
all colleges and univereitiee ie calculated. ‘The medianazfor~'

- .the different groups of colleges have little variation. o
‘ | The raw scores range from ten} to one hundred thirty-
seven? . The higheef possible ecore is one'hhhdred'forty-fivee'
The median for the groups of collegee endlunivereitiee 15773.9-'
out of one.hundred forty-five possible correct anawees; Thle”
shows thct a little more then fifey per cent_aucceeded'ln an-- ,'-"i“'
e;efing fifty per cent of the test. | - | T
Table XVIII containe the mediane for the separate

colleges. Table XIX givee the medians for the entire group. )

University of Pennsylvania-

2 ’ .
University of Illinois
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T.A.'BLE XV1iI

THE RANGES AND THE MEDIANS OF THE RAW SCORES

T
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1.
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1.
14,

. 16,
17,

v 18.'

State Universiti es’
_Arizona

Idaho

: ;111m is
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Iouisiana .
Maine

5
6
1 .
8. Maryland
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11
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Washington
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II Sta.te Tea.chers College
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San Diego

Colorado, -

.Greeley -

' District of. Columbia,
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.Ka.nsaa. Pittsburg =
Minnesota, St. Cloud L
New Jersey, Montclair [ -
Waghington, Pullman |
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101--111+ "
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36124 |
" 52mam99
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. H2==-99 .
61--108

-60--108

28108 |
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o o

TABLE XVIII

....Type of School . . | .  Ranges | . , Medlans
: . T A I L . A AT O S . ‘:‘

v 0

Tif. State ",Cplieges ‘
1., Miami : 12~--107 91

2. Purdue 63--104 78
3. Kangas State . } 25=—=91 BRIy

Iv. Mu.nicipal Universities o - : >
. 1, Algron . . ‘ 5991 | | 65

A Private %negee and

Universities
1. Antioch ' T L 2882 4g -
2, Brown ' 60--108 91
a. Buckmell - . .  60--107 sa |
. Chicago - 56=—=85 T
5. Columbia - 67-=122 92
6. Denver - '38-—85 - 66-
8. Bureka * - 43-~89 18
9, Hood | | - sa..ns . 98
10, Milis o _ 61--109 - 80
11. Chio Wesleyan ' 39--=76 | ' 52
12. Peabody L - 21—=T15 B
13, Pennsylvania : \ 10-~-58 ' 28
15. Rockford ; ' 2~—89 v 63
.16 Wlen | D 52”
A N T My N R € Y RO

-

* (Cincinnati contributed four sections to the test. 97% 18
the average of the medians of these sections. The range.
for the advanced statistical class :is 98 to 138, with a
media.n of 1170



TABLE XIX

'AVERAGE OF THE MEDIANS OF THE RAW
SCORES FOR THE DIFFERENT GROUPS OF
"COLLEGES AND UNIVERSITIES

Types. | Averege of the Medians
- of of the Raw Scores: Expreased
-Institutions . ) in Per Oent
1. State Universities T 73.00
2. State Teachers Colleges ‘ 74.00
3, State Colleges | 72.00
4. Municipal Universities 80.80
5. Private Golleges and o
- Universities : e 69.
Aiérag- - ' - A 73.
R S : ' : 75 9 or 74

Sections of the Test

:'in each of the four- aéctionu;-t&bloa~havb beeﬁ prepared
t§ represenx the: diatribution of por cent of error for each itqn
of a atatistical concept, the average- per cont of- error per itun

;for each cla:n and for the groups of :chooll, and the avorago per
cent of claua failuro on: oach of the atatiatical conceptu by

A “groupa of colleg.a and universities. Thero are-summary tables on

E the itema and the concepts for the groupl of collbges and univer-

:‘aitlaq.““'""



A sample sheet of the work tables ia.prelentod before
each section., Its purpose ies to show how the results of the test
were compiled. The data of the tabloi in Appendix ﬁi are obtained
from work sheets similar to the sample sheet inserted before the
tables for oaéh of the four sections in this chapter. These
tables summafizo the results of the data found in the tables of
Appendix D.’

True-False Section.- The statistical concepts, dis-

cussed in the fifty statements of the true-false section, are
as followa:
1. Relisbility of Measures.
2, ﬁéﬁaﬁrol-of Dispersion.
Se ﬁ;fcontile Rank,
4, M;aaures of Central Tendency.
5. Quartilel and Semi-inter-quartile Range.
6. ggyyglation.
1. E;fiﬁitidn of proﬁability.
8. Reliability and Validity of Tests.
9. Glasa and Score Intervals.
10. . Serie'.
11. Curvos and Graphl.

12, Skcwnoan.

15. Sampling.

3
Appendix D, P. 213
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The sample sheet, or Table XX, precedes Table XXI,
XXII, XXIII, and XXIV. The data from which these tables are
formed is found in Tables I and II of Appendix n.‘A

The results of the true-false section are summarized
in Tables XXII and XXIV, which represent the average per cent
of error for each item of the statistical concepts and the av-
erage per cent §f failure on each of the concepts by alluthé
colleges and gnivoraitioa, respectively. Th; féiluree by»all

the classes on the concepts range from twenty-six to sixty-eight

per cent,

& oo
Appendix D, Table I, P. 213
Appendix D, Table II, P.219
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THE AVERAGE PER CENT OF ERRORS FOR EACH DIVISION OF ™E
o STATI§§[‘IGAL GONCEPTS OF ﬂHE 'IEUE-FALSE SEO'.PION
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. about Mean
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=
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o Position of Q.1 and

2

R Character of

f‘a f f

-
v .

@3

Q,. R. vs. P.E.

" ,Zgro vSke\m’ess -
Positive Skewness

Sempling and
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Defined
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 MBLE XXI (Contimied)

4 ‘fo iy 2=
ey ‘ o C 1 -
Divisions :g-_g ; o S | g}‘:’ ‘333
82| £5| 83 g8 £
e 35| Bp| . 3% BaS| pei
VII. Tegts , ] f :
- Validity 56 60 Eg - 60 69 .
 Reliability 23 6 23 | 716 -
Viii. Intervely
- Limits of Score
- Intervals 61 58 g0 38 =
 Class Intervels 37 23 65 1 3
X, Beliabjlity R
Median as a reli- ' S S
' able Coefficient 4y R T 45 33 4
Standard Error of ‘
Difference =~ - | U5 By | k46 43 -5
Reliability of a : : I L -
‘Mean | 51 | U 65 | 5% | ™
Variation of = = ' \
-Standard Error - 43 » 37 2 : 49 S
Reliability and ' . S
~_ Spread B 32 3.4 3 | 50
Reliability Formm- ‘ ’ ) ;
lag and Measures 55 . kg bg | 66 62
Sq. of Deviations ' : o
about the Mean | 17 10 17| 13 | M
True Measure is ' : SR
Arithmetic Mean 4o 45 67 26 | us'
Higtograms k) 23 o4 | 36 33
xi. Interpretation of | | | '"
Curves - . N o .
Curvelinear 38 45 b7 50 (5L
Deduction from a ‘ : | e
. Formal Probabil- | y N R
ity Curver | 53 | 55| 54| 570 | 67
0. Symmetrical i i@ oafiir Fcirl2 ] ed By |22




. TABLE XXi (Contimed)

PRl ErbabaiiEeb i e edpd Gt Sl i
' S8 1 =
o . —a §‘5>° Y ' S
Bivistons B3| 83| 3 | %R | e8E
- O ol 54 <+ -
2% | 23 | e2| IE.| Bpi
35| 3= | a¥| Hae| z¥me
Bloe o il me | aE | o&s | 88| EeEE
*Ogive 19 19 15 10 2
Curve of Error T 22 19 | 20 14 9
Bilaterally Sym- _
. .metrical 2 23 7 =3 2
Curves Deﬁned 53 Lg 1%} 4g 5l
. XII, Serigg .
~ Discrete ‘and . : _
.. - Contipuous 34 » 2 4o 49
xiif, Correlation -
: Pearson's Product '
. Moment 46 43 | 46 42 52
Spearman's foot- '
. rule 43 4g 66 63 60
Coefficient of
- Alienation 56 37 39 2 51
Iimits of Correla-
" tion . : 35 22 37 25 27
Magnitude of Corre-
lation . 39 42 57 16 28
Refression Lines a 24 28 4 20
- Regressed Scores 23 2 30 5 32
. Errors of . . .
~ Prediction | 36 4g 2T | 5 Ly
- . Partial Correlation 51 72 69 60 69
- ‘Corr. Coefficient and :
‘Regression Coef- ' ‘ :
- . ficient 67 ﬁﬁ 52 68 70
o Coofﬁctent of Atten. 38 R 36 39 50
- CorrelattoniBatio. . |53 47 | 58 56 63
Negative Correlation |35 35 28 3 4o
XEV. Probubility !
., . Defined . 55 | ow | | os0 | 5




TABLE XXII

THEAVEBLGEPEROMOF ERROR FOR EACH ITEMOF THE STA-
TISTICAL CONCEPTS OF THE TRUE-FALSE SmTIOK FOR ALL COI-

LEGES A.'ND UNIYERSI!E[ES

b oo Averege Per Cent
I. Central Tenden , ,
Mean 25
Median 3
Mode 5T
Tf, Meagures Bf."p;" gpersiohn .
Mean Deviation . 17
Comparable Measures 14
Standard Deviation 4o
Square of Deviations
about the Mean 36
IfI. Q and Q3
LL&_E..
Q in a Skewed Diatri‘bution 31
Position of Q1 and Q3 30
8 1. Q. R ve P %6
iv. Eiewnens »
Zero Skewness A
Positive Skewness 34
V. ‘Sampling R
- Character of Sanpling : 13
Deduction ' 43
VE. Percentile Bark o
Defined U5
Common Basis 38
?fo' !A%E.t.! .
Validity 60
... Rellabillly Y




'THE AVERAGE PER CENTS OF CLASS FAILURE IOR EACH GROUP
OF COLLEGES AND UNIVERSITIES ON THE CONCEPTS OF THE
. TRUT—FA‘LSE SDJTION OF ‘.'IHE COEPRIHENSIVE TEST -

v ‘;l‘b

H .'.3 v
Phabgadoge iy

Yo

e

TABLE XXIII :

-

!le

3 ; F

PRULLELEARE

5

106

*y

-3
.
-
-

 Ttems 0f True-False -

e :‘-

- Section

R ? [E R

T
P

‘State Uni- .

fiStaté Teaéh-

-ers Colleges ||

?ﬁ‘rersiti es

' fétat'e

| Colleges o

1ﬂun1c1pa1

Untversities

LONNS
-

Private

‘Colleges & .
‘Universities

o z'.v3.‘

6
T

8.

10.

11,

-

Measnres of Gentral
'.l\endency

“Measu:res o:t

Dispersion

-Sl:ewness

| Sampling

Percentile Rank
'.Eests_, g

-fﬁférféls' |
Scores

S"erijes3 :

»'.COrrelation

S
C k)

,:Q]_ and. Q} - g

Pro'bab 111 ty

,Relia'bility of

Measnres

5.

33
3
33

30

68

. 32

31

E & N

&

10

30
43

sy
- 8

23
3
39
4o

4o

\-ﬁ“

N
n

31

_-5 .

W
W

50

8. I,

IR

63



. TMABLE XXV

THE AVERLGE PER CENTS OF CLASS I'AILURES FOR COLLEGES
AND UNIVERSITIES ON THE STATISTICAL CONCEPTS OF THE
EUE-TAI'SE SECTION OF THE COMPREHENSIVE

TEST

B S e O
SRS v

It
M

107.

B . N C S o
* n»-”!'ﬁ-ﬂ»-nN{‘n“f—oyo-»' el

. Statigtical
Concepts

' 'A've:ra.gé ‘
. Per Cent .

P R T
i

| 10,
11,
12

13,

14,

~Sco§.-es o

fatervals.

Probability f :

ueasures of Centra.l Tendency
Correlation

Tests

v Bel_ia‘bil’i‘tyv of Measures

Sério;s o
,Cur_ves A
Percgntiie | Bank

‘Graphs
.Skmésa

Measures of Digpersion

15, Sampling

Pt

T SN

A T
S papre ey e ey

68

EE&E F &9




| ‘Multiple Groice Section.~ The miltiple-choice section
presentn t.le following nine statistica.l concents with hventy—one

items in fourteen statements.

1.

o
o3
N
5.
6.
. ‘7.

8.

2.

!I‘reque_m;y polygons

Skewness

Probable Error

Normal Probability Curve '
Tests

Measures of Central. Tendency

Reliability

Seri'_es“

Pro‘ba‘bility

,'.lhere is no repetition of phases of eoncents found in

L _the tme-false section. on the whole, the scores for the true-

false section ‘and. the nmltiple-choice section are gimilar, In

‘the latter, -the ra.nge of failures on .the ooncepts ig from twenty-.

five to eiglty per cent, while the tnle—false ranges from twenty-

»lixs to sixty—eigxt.

One of the outatand.ing difficulties 1n this aection is |

;the d.etermina.tion of the form of curve 5 wnich w:lll £1% the teach- -

ers' marks expressed. 1n per cent for a:l.l the school children

| throué‘xont the United States. o

..”’ Ty

[ Y
PR

5

' Appendix A, p. ,133'5,' statement 10

‘103.
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. A sample page, labelled Table XxXv, preéedea Tables XXVI,
XXVII, XXVIII, and XXIX. These tables are derived from the data

which forms the basis for the construction of table IV .
The multlple-choico section is -ummnrizod in Tablel

XXVII and XXIX, in which are found reapectively, the average per

cents of failurea on the items and atatietical concepts for all

the colleges and univorelties. Tables XXVII and XXIX are further
summaries of Tablea XXVI and XXVIII.

Appendix D, Table IV, P, 238 -
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THE AVERAGE PER CENT OF ERRORS OF EACH GROUP OF COLLEGES

TABLE XxXVi

AND UNIVERSITIES ON EACH ITEM OF THE TOPICS OF THE MULTI-

. PLE-CHOICE SECTION OF THE COMPREHENSIVE
N S U T I S S N SRR TR S S

PR SCIE N I T S R ey
R S TR 3

LI

s

4 t £

PR S

111

:‘ IIR

ftems of the Multiple-
Choice Section.

I . P S L
PRI I i Joob ek b e

-1
. a
-»

o | .

ollegesA

State

Teachers
Colleges

Municipal -

Private
golleges

1.
2.

3.

i; el Tondon

Mean
Mode

LT e

Probebillty
Coin Tossing ,
Areas under Curves

Pogltion of Mode

Position of
.. Medlan _

. Teachers gra'des in '

per cent .
Sigma vs. Skewness

Prghable Brroy

Relation of P, E.

‘and Sigma

- Correlation Coef.

6.

S

and probable
error "

P, B ‘aéfined

Tegty
Reliability

'Serieg .
Contimous

5gn DY Vgt LR
CoaptERp Iy b e

=u | State. '
v o ﬁrmvérsitie%—

n
19 .

52

Ll

55"

3

81

59

-3

Ui
o F

31
18

37

2 ﬂUniversi tie

w
]

Fmd )
oo

'3‘6

70

22
33

13

50

g8
41

67

52

52




mm: mf (Continued)

-

‘112

" Ttems of the
Multiple-Choice
' Section

T Cooa .
P N I T

1|

Universiti

-State

State
Colleges

lleges

State
%oeacherg

ﬁﬁnicipai

Universivti

ﬂivate

Colleges - |{-:

7. Hormal Probability
' Frequency polygons vs.
Norm, Prob. Curve
Areas around the
Frequency polygons
‘and Teachers
grades

g. Reliability
Coefficient of
~ - . Correlation

Relative Variability
- of distribution -

5. Bosusney Soizeonk
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A'30

18

32

W
13|

19

g0

23

86

17

69

35
30

33
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TABLE XXVil

THE AVERAGE PER CENT OF ERRORS OF COLLEGES AND UNIVER-
SITIES ON THE ITRMS OF THE STATISTICAL CONCEPTS OF THE
MULTIPI.E-CHOIGE SECTION OF THE COIE’REEN-

A TR U T IR 1 X B S . I N TR LY B T NN BN R
, Statigtical Concepts ' Average Per Cent
O S EI SRR L P P Sk . - O
1. Praquency Polyzong &0 80
- Position of mode ,l;g_‘_h
Position of Median 43 52
Teachers! grades in per cent 713
. Sigm versus skewness 5
_Belation of P, . and Sigma 61
Corr., Coeff., and probable ug
, error . 32
P, E. d.eﬁned. 51
- Frequency Polygons ve, .
Noxrmal Probability Curve 28
Areas around the mean 20 43
" Frequency Polygons and
- Teachers' Grades 81
5. Tegtg
| B.elia'bility 43 43
6. dgxftral Tendency A
: Mean 29 8
Mode 46 3
7. Relisbility :
Coefficient . of Correlation 32
- - Rel. Variability of Die- S 30
~ribution -
Py .‘..,..:,-;,',»fv, i Y B I ] IR A i
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Statistical Concepts

| Average Per Cent’

- 8., ' Probability
‘ Coin Tossing
Areas under Curves

- 9. ‘f&: rieg

. Gontinuons .

-
2

2]- !
f} A TE E
s . :
oy i

26

TABLE XXVIif

THE AVERA.GE PER _CENT OF CLASS FAILURES OF EG.CH GROUP Ol'

COLLEGES AND WIVESITIES ON THE TOPICS OF THE MULTIPLE-
: CHOICE SNTION Ol‘ m OOMPB.EEHSIVE 'I'EST

P v

Ce e
., i

Spaldiaren

~ .

Topics of the

I,
Multiple-Choice - na
Section _ 3 P ot

i vy . ""'.,

o
229
< O
3

N
\S) |

1. Pro'bahility
2. sxcewnesg
3. Probable E:roi‘

&

4. Measures of Central
Tendency 51

5. Tests 52
6. Series o 22

7. Normal Probability _
Curve - , | 45

g Reliability 30

9. Frequemcy Polygons . 75 |

(8]
N —g

M- U,
o n

35

b

. a‘s
FCIRT) NIStateColJ
Ml leges

ties

Private
Colleges ||.

e

R 5

'86‘ Av ’

-

35

4g

34

.69

' . - ci 1
‘f G"%erﬁ-_

=

N

51
30

I S




TABLE XXIX

THE AVERAGE PER CENTS OF CLASS FAILURES OF COLLEGES AITD
UNIVERSITIES ON THE STATI STECAL CONCEPTS OF THE MULTIPLE-

A : li_t,__{;' TS PRER LR ;f»!

CHOICE SECTIOh OF THE. GOW?RIHE\TSIVE '.'l!EST

i Statistical Conceots

Average Per Cent . |

e e .t
;_.;.".o' .;‘.~ I i Attt TR B L T B 1)

Probability

Freguency Pq';ygons
Skewness :.., |
Probable Error '

Nbrmal Probability Curve

'Tests

Meagures qf_central Tendency -~

Reliability

Series

N D S T S SR D B Fooon ey o +
A T T T S LA I SIS B T

2
51
47 .
LYy
43
38
33
33

.

. P R T
oy : : N
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Match-Answer Section.- Thers are aixtoén“statcmenta t§ |
be fittod togcther. The: statiatical concepta representod are: |
1. ”Heaauraa of CQntral Tendencyt o
- 26 V\T-Scoru. '
- 3. -Corrolatioﬁ. N
4, Roliability of ﬁoaeurq;." .
5. . Pro‘c;abie Error. | |
6. F‘{o’qu‘e.ncy Tables.
7. Graphs - Histogrem.
8. cm"ves. o
9. Intervals.
The f@ﬂuru of the match-answer loctioﬁ range from
twonty-fifvo‘ to aev'anty-fi.vo por-ccnt of the cla.saoi. The topic
of cmtra.l tendency shows: the highest - per -cent of failuro, whilo
in the 'truo-falae ‘section, it renks second highest. 'I‘able xxx, a
uaxnple aheat proaenta data which ahow a very wido ra.nge 1n the
veriation of tha per cent of’ error for the mean. The ‘zj‘angg ;:a
from twenty—five to eighty—ono per cent. L
The ﬁ.nal ‘summaries of the results of the match-anawor
uction are given in Tables JOD(I£7 and X.XXIVg. Thaao tablea aro '

derived. from the.data which fom tho ‘besis for‘ the conatruotion S

of Tables v and v1 of Appendix D. Tablos XXXIT and xxxzv r.apect.,'

ively smm:xarizo Ta.bles XXXI a.nd XXIII.

- 7 Appendix D,Table V, P. 251 I
8 Appendix D, Table V1,P.258 :



TABLE XXX

THE MATCE-ANSWER SETION OF THE COMPRIHE'NSIVE TEST FOR
THE PER CENTS OF THE ERRORS FOR EACH ITEM OF A STATIS-
TICAL CONCEPT AND THE PER CENTS OF ERRORS ON EACH CON—

o CEPT FOB. EA.CH COLLEGE CLASS

T R T
PO RN ou
'-r""v,i\:»fi‘lr i

117

<« . Lo B
p I P R R I I

State
Universities .

. '
R I B T e TR TR TR T RN P
PRI SR S SO NS [N P uE SR N

Measures of

' Central Ten

. Correlation

Ha.rmonic‘

3

:;féoeffi.

clent of
.QAB“CQ

]

;B*.

| Foot-rule’

Zero order| -
of coef, -

1.

, (as Yo. of errors'
(a$ Yo. of errors

| i {;;3
3 'I‘l'linoi‘ -
(2) No. of errors

Arizona' -

(b) All possible errors
(c) Per cent of errors.
- per item
(d) Av. per cent of er-
_ror on the statis-
tical concept for
. class '

I
i

"(b) A1l possidle errors
(c) Per cent of errors
.. per item _
(4) Av, per cent of er-
. ror on the statis-
‘tical concept for
class

(b) All possible errors
(e) Per cent of errors
per item

| ©| No. in Class

14

(a) Av. per cent of erra _'

on the stati stical

L
100.0

© 28

1.1

‘?‘

85.7

93.0

4.6

N

88,9

100.0-

3_-

3313

M3

o

o
.
o

‘40,7

100,0 -

71.5

o

- concept f_oz_'_cls.e_L

. 10.7 [ IS AU RS AN



TABLE XXXI

TEE AVERACE PER CENT OF ERRORS OF EACH GROUP OF COLLEGES
AND UNIVERSITIES ON EACH ITIM OF THE TOPICS OF THE MATCE-
|, ANSWER smmron OF TE cownmmxs:vm TEST

v i

- . —T—
P s - o [] , . r] .
. Items of the Ly @ ~ B U m
Match-Angwer g2 | 8 22l BE | £k
Section | o8 29 28I S5 :Fgﬂ A
, , B3 @& 480 'g 4| B3
S S T RN R LR R - T
1. Central Te ' o : ‘
(a) Mean ) &3 78 g | 19
(b) Harmonic Mean ) 58 67 68 72
’2. Co elati n 4
(a) Coefficient of A
 Agsociation 80 | 64 95 | 67 [ 8
- (b) Spearman's foot-rule 50 41 23] 60 69
(c) Zero order of coef- : : :
~ ficient 60 66 13 52
(a) Histogram . 30 | 34 34 w | o2
(b) Ogive 20 22 18 %5 [ U
| (c) P dlagram 33 0| a1 | & | W 35
(a Histogram ' 30 4 -] R 27
(b) Frequency Polygon S 34 5 32 47 | W
5. Frequency '.l‘a.'blgg B W 38 | & 47 30 o
6. T-Scores _ 6 | 13 | 6 | e | m
7. Relisbility o ‘f -, | 8
Meagure e : . o
(a) Sigme Measures 61 | 5 | 59 53 | .50
(b) Standard error 5l L2 57 % | 50
s Intervals % | 29 | 2 26 | 16
‘9.‘ Probeble Error: | My | 32| 57 | 37| us




TABLE XXXI1

THE AVERAGE PER CENTS OF ERRORS OF COLLEGES AND UNIVER-
SITIES OF THE ITmMS OF THE STATISTICAL CONCEPTS OF THE

MCK-ANSWIR SEXJTION OF '.EE’.E COMPR'EHENSIVE TEST

1194

Statistical

»l& Relia‘bilit of Meagure
o (as Sigma measures
~~ (b) Standard error
5. Probable Error
(a) Value of Signa
Ca -*'.67 :

6. Freguen_cx !l‘a'b'l'e"g

7. Gr o
‘ (a Histogram
(b) l'requancy Polygon

8. Curveg
(a) Eistogram
- (b) ogive
O (c) Pi Diagram.

9.’*Interval T ~ ‘
(as Class Interval d.efined-{-,,. .

43

41

2

SR

Average
.., .... ,Concepts Per Cent
1, Céntral Tendency
(a) Mean g1 75
(v) Hannonic Mea.n 68
‘2. T—chrgg . 70 70
3. Oorr 1atio)
(a) Coefficient of
" "Association 18
(b)::Spearman's foot-rule 58 | 6
(c) ‘Zero order of coef- 7
ﬁcient | . - 65

52

U3

4

36

30

| 25




" TABLE xxiii

THE AVERAGE PER CENT OF THE CLASS FAILURES orF EACI-I OF -

THE GROUPS OF THE COLLEGES AND UNIVERSITIES ON THE
TOPICS OF THE MATCE-ANSWER SECTION OF THE COMPRFHEN-

300

6.

srvn TEST
o i s g R
Topics of the 52 o o %‘8_ o 0w
Match-Answer ol 036| oo | BTE B 38
Section 'Y fs§.':‘4 '§ﬁ '5 ho b ﬁ-g b
1. Measures of Oentral
" Tendency 76 13 71 60 1]
2. qur_elatio_n 63 7 | 56 56 e
3. Curves 3 36 3 n 29
4, Grephs B[ M | W | W | 3
5. Frequency Tables w37 | 3 | W 30
T-Scores 65 |  Tu 72| 6L | TH
7. Reliability of ] R
Meagures - 54 63 2 | " 50 -
g. Intervals | e8| e 2 31 AL
9. Probable Errors =~ = | 1“1 ) - : 51 | 3 |. l‘2 _, ‘. }*5: . |




!L'A'BI:E XJCXIV
EHE AVERAGE PEB. CENT OF CIASS EAILURES OF COLLEGES AND

UNIVERSITIES ON THE STATISTICAL CONCEPTS OF THE MATCH-....

o AANSWER. SECTION Ol‘ m COWRIHENSIVE TESI

RS B

.

Statistical " Average
. _Concepts . Per Cent
1. ﬁeasu.reg of Central: Tendency n
2, ‘T-Séoreé 69
3. Cofr_gla.tion 66
Reliability of Measgures 52
‘5.. Pr¢bab1e_Eri§rg - 43
é. i‘requ.eﬁqy Tabieav %9
7. Graphs - 31
‘8. Curves M
fnteﬁal‘s - 25
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The median of failure for the true-false section 1s
forty-one per cemt; for the multiple choice, 41.25 per cent; and,
for the match-eanswer, 42,50 per cent. These data lead to the
inference that approximately fifty-eighf- per cent of the group
passed. However, a failure of 41.6 per cent is mot in accord with
the modern spirit of pedagogy; which recormends three to five per
cent of a class as a sufficient number of failures.

The average per cent of the fallures for the three

sections ranges from twenty-six to seventy-six.



ey e

’ Problem Section.-v" The problem aection coneiete of

» thirteen problema which 9-1'9 applicationa of the following etatia- . S

tical concepts"j‘,;_-"- A S T

A. Meaeures of Central Tendency

. f:~_v1. A.rithmetic Mean .

S, Mcdian

- B. "_‘Measuree of Diepcre:lon
fj3. Standard Deviation

o ".‘V,v\_l} llean Deviatien

Rt 5. Quartue Dcviation‘ SO

C’;*‘,Straight Lincs L

"‘;‘e‘.fgsi"ip1ott1ng o etraight line o
R 2 'Equation of a Straight Line ﬁv L
8.

' D. _‘_'_Probable m'ror of the Oorrelation Ooefficient

E

.7,.:','137.’.49."»Oocfficient of Variability

Gl Redon Semple Lmii \, |
.\fl(_é_.iPearaon‘e Product Momcnt Formula. SR B
v “'T-‘-i", 13. Spee.rman‘s Foot-rule or Rank Dif‘ference Method
o ;An analysie hae becn made of the poaaiblc errore in each
; kproblem.ﬂ " The nv.mber of correot, incorrect, end omitted probleme 3 : v';
e hae been tabulated for each claaa. The per cent of error for )

the 1tema of a problem may look incorrect in comperieon to the
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per cent -ofrthé"’c_‘j}.a.ss failing, i‘oi 1nustrati§n,f‘sﬁ§§osq there are  “
twenty in the class, all of whom att@t #. pfob_lem, Five fail %o
get it., The per cent of the class failing is twenty-five per cent.

' The problem has eight possibilities for error; séven mistakes are
made; the total possibilities for errors are one Ahund.red sixty;
,‘thér'efore, the per cent of error for the items is 4.3, which iga
contrast to the per cent of the class failing,

| In the: subsequent ta'blea, data -are secured fmm ‘which
the per cents of tne items wrong and the per cents of claaseq
failing ‘are o'btained. for all the- colleges. |

~In the following discussion, some phase of each pro‘blem

which caused difficulty is presented.
Discussion of Problems

In the ﬁrst -oroblem, the Arith-

: matic Mean ig to be found 'by the ghort method. - The part of the

~ solution which gives the higxqst per cent of error is the "A'Gu‘.eased _

Mean", Sozhe_ studeﬁta piacéd it ‘at' the beglnnin‘g,Aand. others at

the end of an interval, rather than at the mid-point. = _
Other migtakes are due to incorrec.'tl_y statéd fqrmulaa,

of if a correct fomj;a wasg g.lfreh, the studenf‘was unabia, to"‘.épply‘

it, On some rp-a'pers; the york of the pro‘blema_ 1ﬁ§iicates rﬁo defini te o

| kndﬁlédge of the subject. Some made mo distinction between the
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short method of solving for the true mean and for finding the
average, |

2, e ueg& - The source of migtalkes is due to
faulty interpolation and to the choosing of the wrong limit of
the interval to which to-add the correction, That is, there was
" no definite understanding of class and score intervala, and of
equal distribution over the interval, ] o

3. ‘gﬁ” andard Dev'latiog, < In the solution for 'stanéafgl
‘deviation, there are many oppor,tﬁniti’es,for migtakes, The rc:_o_:;:t'_eg--
'ton’ to be subtracted was often conf*uséd with the lcorrection for
the true Mean, The majority of the mistakes in thig’préuéui_are |
arithmetical rather than statistical. The arithmetical mistakes
@g;.'e found A.ei‘ther in the mn;ma.tibn of fhe frequencies times the
differences (£a's), “the divigion of the mumber of terms (‘N), or
ih«sqﬁaring the cprrelcti’oln‘(c)'.‘ - Other mistakes are due to the
omisslon of class interval, the incorrect algebraic sum of the £a's
squared, and to the squaring of the frequencies insteal of the dif-
ferences. | , | . . | |

y, M an Deviation, .- The problem involvihg the mean

deviation was omitted. by many, Twenty-four per. cent of ‘lhose uho

attempted. Mean Deviation, stated the fommla but were 'una‘ble to
apply it. The qpantities N, and & sta.nd. for the sums'of the
frequencies ,ébqive a.nd"beiqw the zero poiﬁt, 'iéspect;vely. ff'f.'
Ny and Nb"arei incorrect, »:lt ig often aue ‘to the fact that t}ie



students did not kmow to waich one they should add thev'freqnencies'
waich al'e opposite the zero of the differences. Another migteke was
_ made when the correction was multiplied. by zero; the fact that zero
. times anything isg zero, was not used, ‘

5. Q !gf'tilsg'g'.—: Thirty-one per Gent of the classes fa_iled o
in interpolation of the quartiles. Some of the same atuaents vho
were able to interpolate correctly for the lledian, were unable to
:!.nterpola.te for the Quartile.

6, and 7. The §tralglt Line,- The results of the. t'wlol
pro‘blems involving the straig‘nt line show that there are. seventeen
per cent who did not know where to place the coordina.’ces of the N
points, - Thirty-two per cent exchanged x and. vy when plotting theln. _
i‘orty-three per cent were una'ble to state the equation of a’etraigu;

 1line, Of those who were a‘ble to state the equati.on, forty-eignt ’
“per cent failed in the s‘u.‘nstitution of values for the letters. 7

8, Pro’oable mror of Correla.tiox_:,_- In the pro‘blem 'ba.sed.

on the probdable error of correlatton, thirteen'per cent of the _mie- ‘
takes are due to incorrect hnndl:lngof the. decimal point., As a rn.le.‘ |
the rormla. was sta.ted. correctly Only eiz per cent of those sta.t-
1ng tne formnla. did not kmow how to proceed.
9. Coefficient of Vgria’bilig - Seventy-five per cent‘
" of the students failed on the qo.estion inVolving coefficient of ;

' -varia.bility. The ma:]ority of those failing did not state the forxmla
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10, Percentile Barc- Over £ifty per cent of the stulents
enﬂ.tted the problem involving_?ercentile Rank. Those who worked the
pro'blem had various ways of arriving at the result
‘ . " . Random §_ag 'g The process for working problems il-
| ‘lustrating the principle of Randnm Sample, wa.s lmown in most of the
i cases, but many of the students were not able to give the per cent
- for the a.reas that are found. a‘bout the mean or median in a nomal
' ‘probability curve, |

12, Peargon's Product Moment Formula.- The problem based
.on Pearson's ?roduct Moment fonmla was solved. in many ways. Many
of the stud.ents have the woXlk correct up to the taking of the square
root ,kin.the last step, ' The failure to -:e_xtr_a.etﬂthe square root cor-
. ;"..vj.’:_rectly’» lefi one student to say that there was no correlation, '.
M "t ’ Sg,.”v‘{- The iast nro'blan was solw}ed by :eif‘ner Speai:man's Foot-

"-Rule or the Rank Difference method. Most of the atudents ueed the
'latter method. as a means of solution. Many mistakes ‘were ma.de in ‘
;a'-'v'-the ranld.ngs, “the gains, a.nd in the differences. The mjority of
| the students were a‘ble to state one of the fomnlas. but 1t ie
o ev'ident from the mistakes in ra.nking, ga.ine, or differences that

. ;,the meaning of these teme was not clea.r. ‘When one-half of t‘ne

. students fall on t‘ne problem section, 1t e evident 'rhat both su-

".thors a.nd. teachers should give more pro‘blems for d.rill pmposes.



'l‘a'ble XXXV ia a sample page ehoving the method of .

analYZins the probleme in an effort to find the ee.uae of error. ST

9
Te.blee XJOCVI, XJQWII, XXXVIII, and xxxn smarize P
| {'the findinge on the problem. The concepta are ranked according

to deseending per cent of failure. :

- The median for i‘ailu.re of the problem section ie aixty- SRR

' .;»r_'eeven per cent as compared with approxima.tely forty-one per cent :': L S

',"for the firet three aections. '.l'he ra.nge ie from forty-five to

»‘?.""i"“}"“ght- This compares mfavorably with the other aectione RAEHSE

‘ 5 where the range ia from twenty-aix to seventy-eix. o

Table XL ahove how the four seetions compare in average e

- i. ’per eent of difficulty in the handling of the varioue concepta.

o Appendix n, ‘Table vn, P. 26h
~ Appendix D, Table VIII, P. 268
~ Appendix D, Teble _ IX, P.. 271



'f_;‘."No. in class
 No. attempting pmbl@m

o ;"‘Total Per - Cent of class
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' .mz:sums OF m: ANAI.YSIS OF m ERRORS OF THE PROBLEM -

o SMTION STATED IN PER CENT AND THE PERCRITAGE OF CLass
* - FAILURE ON EACH PIDBLIM c

Vot ‘"l'lr FRRLAE B S R L

VI smmmms :comzs’

A Meé.“s'm"edl'
o L of
Central Tendency

Per Cent of

‘Per Cent of
Error for each|
| Diviglon of

Problem
Wilson

* | Error for each| -

- | Division of “
Problem

:,".(Wa_.a‘hington '

- No, wrong-
~ Per cent of class failing B Y U I R
- in the problem: o - 33,3 | ol 39,3
.-:Per Cent of class omitting R R R Y EUU

the 'omblem o o T DA © RN MRS I Q-

olsl?o

faj_ling on_Pro'bl”an o ‘ ;'~ e _53.3 N v_l'A'.‘_ ) 39.3

. Possible Errors - e 1S IR CR & (Tl IR
© (e Tebalation . - Ca o3
(b)) Pormada . oot Ve b s
- of{e) Number S N . ~
- (a) Guesged Median . - .. D T O
- (e) €1, Int, Omit . == N I R IR B
.- (£) Class Tntervel - S A SRR G S R
(&) Score “to which .to adﬂ. ol N -
- -._ecorrection - . | Ly e
»(h) Interpolationﬁ_. SR A, T R L6l -4 |- .2
" (1) Arithmetically R ST R U T BT
(Jg Statistically S AT RN (RN W R
Lower 1limit of Inten— ‘ I R o S

- val used
(1) Mid-point of Interva.'l.
- used s :

S Total Per Centof Error N B T R o
. inProblem AN ARTEE SNENRIN % IEEIU ESNED 'Y S
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. TABLE XXXVI

AVERAGE PER CENT OP ERRORS FOR EACH DIVISION OF EACH
PROBLEHM OF THE PROBLEM SECTION OF THE TEST FOR ALL

a Unlt)

,“:

Central Tehdenciési'

Errors Pertaining to: |

- COLLEGES AND UNIVERSITIES (Each D1v131on regarded as

Colleges and Univeréitiés

Average Per Cent

Arithmetic Mean

S|
(cg
(a

Tabulation
Formula

Guessed Mean -
Algo sum Ofl fd. Be

(e) Alge sum of f£d.

8

Alg. signs
Class interval

N.

(h) Class interval omit.

RE]

Number
Correction

Median
l a 5 ‘Tabulation
(b) Formulas

(1)
(3)

Number .
‘Guessed median
Class Interval omite.
Class Interval-
Score to which to -

add correction

Correction wre arlth- 3
. metically ‘
Correction- wre. statis~v.

tically

‘Lower limit of 1nterva1

used

(k) Mid-point of interval :

used

(1) Interpolation

R T

10,1
16.6
3.0

508 ’
0.5 -

2.7 |- 343
'759
1100
RS
2.4
6.2
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TABLE XXXVI (Gontinued)

Measures of Dispersion

B Errérﬁ Pertaining to:

Colleges and Universities

"Averﬁge.Per Cent

Standard Deviatlon ’

(a) Arithmetic Gorrectlon }f”;
(b) stetistical Correction

(¢) 62 mult. by Class Int.

.»(dg 02 omitted - .. .

(e) Number - BERE
(fg Class Interval omltted”_

(g): Sq. root not taken ’

(h) sqs root

B (1) Alg. sum of fde.g

. (3) Alg. sum of fd's squared
. ..(k) Alp. sun of fd's "
“(1) Alg. signs

~(m) Long method -

: Mean Devlatlon
- (a) Arithmetic correction
. (b) Statistical correction -

(¢) C not added or’subtracted i

- . from sq. root of N
(d) Class Int. omitted °

(e) Process not understood °
~ (f£) Formula :

(g) Mean

(i) Algebralc ‘sum’ of fd'

QL and Qs and S. I.- Q_fR. \
. - (a) Formula = ' a
- (b) Process
~(c) Number L
”H'(dg Interpolation
i >(e Su I. Qo Re .
(£) @ and Qs edded
(g) leference not div._

6.8 o
0.1 |-
2.4 S
- 448 7| 5.5 for each

1245 N -

2.3
500 o
59|

o 101
L, 1.8

’ 100
1.7

6.6
N 9‘3 .
240 | 7
- 5e3
2.0:‘
,11.4
‘ 2.5 v; -

TR 9.2




'TABLE XXXVI (Continued)
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Measures of Dispersion |
Straight Line, etc.
Errors Pertaining to:

:'L'

olleges end Universities

L

. Average Per Cemnt

Coefficient of Variability
(a) Process .
(b) Formula

~ (c) 100 omitted
(d) Decimals
(e) Division

Straight Line -

(2) Coordinates x and y ©

exchanged . :
(b) Do not know where to

place the points
(c) Equation

(d) Substltutlon of values7

Spearman'!s Foot-rule and
" Rank Difference

(a) Process

(b) Ranking .

(c) Differences

(d) Geins c

(e) Sum of squares

(£) Squares

Random Sample
(a) Process
"(b) Areas.in per cent

(c¢) Aritimetic (Made’ in f“-

Subtraction ;

Percentile Rank

. (a) Process

(b) Formulse

(c) 100 omitted

- (d) Average omitted
~ (e) Rank

(£) 2 omltted

- ‘f 0.0

| 5;.9:
16.9

42,6

47.7

" 600

3.1

12
25.5

5.5

. 3.6‘

: ‘15’08A '
15.4

o T
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TABLE XXXVI (Continued)

~ Correlation

~ _Errors Perta;ning to:.

Colieges and Universities 1 fi

~Average Per Cent

‘_’Probable Error of Coefflclent
. of Correlation

. (a) Formula -

(b) Process not known -
(c) 6745 omitted

HEKA(d)”D1v131on of decimal by 10 -

(e) Multe. of decimal
~ (f) subt..of decimal from
SR interger
: (g;?.9 squared _
.8q. rt. not taken o

Pearson's Product Moment
- (a) Formula -

. (b) Average

(c) Average omltted
(d) ax - - .

(e) dy

_'sq. of Elgma xy-
sigma x .
sigma y°

separately SN
‘Mult. of.factors:
Arith. sq. root
Sq. root under radical in
the denomlnator ST

)

) |

) ‘ -
) 8q. root of factors taken«f

)
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e
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TABLE }D(XVII

'I‘HE AVERAGE FER CENTS OF ERRORS ”OR ALL THE ITEMS OF

EACH PROBLEM FOR ALL THE COLLEGES AND UNIVERSITIES
. (Each Item Regarded as a Unit)

13.

Pr-c;bléms‘ Per Cent. of
. Failure '
1. Equation of a Straight Line 450 |
2.V>Plott1ng of Points for a S ‘
o Straigh‘h Line - 2944 0
3, Spearman's root-rule vor Rank o |
Difference 15.8 .
-4+ Random Sample | 1544
5. fe}centile Rank 94
6. and Q§ and S. I. Q. R.' 9‘.2‘ |
T« Arithmetic Mean V 7-9
8'7._Mean Deviation' _ ‘ 7..1 |
9. Standard Deviation | . 55
‘10‘. Probable Error of Coefﬁ.cien‘b N
~ of Correlation ko N
11. Coefficient of 'Vari‘g'bility‘ 3.6
12, Median ' | 55
Peafson?é Product Moment 342

132
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TABLE XXXVIII

DISTRIBUTION FOR ALL COLLEGuS AND UNIVERSITIES OF THE
AVERAGE PER CENT OF ERRORS FOR EACH ITEM OF THE .STATIS-
-TICAL CONCEPTS IN THE PROBLEM SECTION OF: THE CO&PREHEN; ‘
SIVE TEST &
(Each item regarded es a unit)

';'S%éﬁiatiégi . L o F: 'Per Centajji
' Conceptg - o Coe \ of_Failure ‘
l1310entra1 Tendency ‘ | ; .7.5;6 .
2. Measurea of Dlsper91on - - ‘ , - 5.1
3. Stmight Line U B f_,_34;8
4, Pe:ceh@iie'aaﬁk', o ] ;- . 'lé.g"l
":i;S;iﬁaéﬁom“Sample:i:-. :t }va:‘f ,',:>! - .5'15;4:
6. Qo;relétion o vi S ‘ .”"17738A



ABLE XXXIX

THE AVERAGE PER CENT OF CLASS. FAILURE FOR THE UNIVER~-
SITIES AND COLLEGES ON EACH PROBLEM OF THE PROBLEM-
- SECTION OF THE COMPREHENSIVE TEST

: : o o .. 7. .|Average"
Statistical Concepts ' ~ |Per Ceni
A. Measures of Central Tendency : :
l. Me&n ) - N 4600 . 45.0
. 2 Median L ' L T 44,0 s
B. Measures of Dlsperalon ' ‘ L
« Standard Deviation - 51.0 S
« Mean Deviation : 82.0 | 68.0 -
5. Quartile Dexiation | 65.0. | -
6. Coefficient of Veriability . - 75.4
C. Correlation ‘ :
‘ 7. Probable Error of Correlatlon’ 72.1 . 7
8. Pearson's Product Moment , 71549 7842
9. Spearman's Foot-rule and Rank : -
' Difference - | 86.7 _
D. 10. Random Sample . L 56.7 | 56.7
E. 11. Percentile Rank ' . 977 - | 977 °
F. ‘Straight Line - . Lo S
' '12. Plotting ] 49.8. 674
13. Equation ' : - 85.0 L
 |Ranked Order
l. Percentile Rank ' r>98,0
2. Correlation B  ; S 7870
3. Measures of Dispersion. ',>68.0'
4, Straight Line | L ) 67.0
~ 5 Random Semple ' o R ] 5760
~ 6Ge Measureé qf Central Tendency B 45.0f




':'f(p) Probable error of COT=
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_ mm T |
RA.NKING oF STATISTICAI. OOI\TCEP'I'S FOR THE 'I‘RUE-FA'DSE
N MUI:'I‘IPI;E-CHOICE MATCH_.ANSWER, AND PROBLEM SNTION
.., ACCORDING D AV‘EBAGE PER cmm or nn‘rmmm i
: I True- | Mult.- | Match-| Problem.
.,’;.A.:.,;.:Sv*&&ti,!t%cal Concepts. . | False .| Choice _ Angwer|
AR HESE NN B N AR L1 I B AP R I PO A S FRE IR PR AT L R S P
L 1._Oentral Te dency B I B
- (a) Mean . 35 1 2 81| W
(b) Median : 3 , oW
. (c) Mode , 57 46 R
L (d)Barmnic'Mean T ‘ 68 |
2, Meagureg of Digpersion _ .
. (a) Mean deviation ’ 17 82 -
: ('bg Standard deviation - 4o 51
7 (e) @ end Q , S.I.QR % 5
o (a) Coefficient of Vari~ ! S
S abilty - 5.
3, Correlation’ LT H
~ - (a) Coefficient of. Assoc. - T8 ‘
- . (b) Spearman's Foot-rule , , e
' and Rank Difference 56 58 87
- (c) Pearson's Product o o -
" Moment : 46 1
'(dg Zero Order of Coef. .. o 65 s
(o) Coef. of aliemation . 42 SRR
~(£) Limits of Correlation 9
(g) Magnitude of Corr, 36
(h) Regression lines . . 19
(1) Partial Corr. - 66
S ;(:j Corr. Coef. a.nd.lie- , -
g - gression lines . 69
o ';.(k) Ooei. of attenuation 1
(1) Corr. ratie 3 55 -
-(m) Negative correlation 32
(n) Regressed scores 22
(o) Exrrors of Prediction. 36
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T-ABIAEE (Continued) . .. BRI

: a1 Corcents Troe- | Mult, | Match |, . -
Statistical Concepts Talge | Choice | Angwer | TXoblem
4, Scores 66
5. T _
e Valid.ity 60 o |
(b) Reliability . 38 43 R
(c) '.E-Scores : 70
Aa Deﬁned. . g L :
(b) Coin Tossing " o) o
(c) Areas under curves = - , - .
7. Tntervalg B : R
(a) Limits of gcore interval E")( 3 :
(b) Class Intervals ‘ o
(c) Class Interval defined 5
— (d)._. , o -
g. rie I -
(a Discrete and conti.nuous 38 2
9. Reliabilti |
(a) Median as a Reliable Coef, | Ll
- of reliability . :
(b) Standard error of Differ-
ence , 47
(c) Reliability of Mean 59
(d) Variation of Standard Error 35
(e) Reliability and Spread 37
- (£) Reliability formulas and
Measures : 56 .
(g) Squares of Deviation about '
the Mean 16
(n) True meagure is Arit.hmetic
Mean R
(1) Comparable Measures SN I L N R
(3) Coefficient of Correlation g 32 ; -T2
(k) Variability of Distribution A - o
(1) ;8igma Measures: S A I B '.';5,6‘_/ i




13, Scemneds

T

... TATLE XL (Contimed) ‘... . ., ... ...

Statistical Concepts

N B L B TR T PN

. Falge

. Choice

M?.tch s
Angwer - |

Problem

"(m) Signa Measures

(n) Reliability formilas

- and measures - . .
10, ’Integgretatign of Curveg
- ;(a) Curvelinear =

(b) Deduction from a Normal

< Pro'ba‘bility Curve

(c) Symmetrical

. (a) ogive . - S

.. (e) Curve of error . .

(£) Bilaterally Symmetrica.l
“(g) Curve defined A
(h) Histogram -

: (1) Ple Diagram

:11. '?ercentne Rank

(a) Defined =
('bg Common Basis
(c Problem B

','12. Greghs
(ag Higtogram
(b Freqp.ency Polygon
9 N L

(a) Zero- skewﬁess

éb) Positive skewnes‘s" T

c) Pogition of Mode
-~ (d) Position of Median -
=N (o). Teachers'. grades in

per cent

(g Signa versus skevmess o
14, Smpling |

. (a) Character of ,
(b)- Sampling and. dednction

e (¢) Problem i

22

33

."93.'-

- 57 | .

. On_preceding page. .
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mw xt. (Contimed)

3'x!‘;_,

.1337

18,

ir;gguencx '.Ihblg g'_

mo

Statistical cancep"a;' Tme- CMalt. | Mateh oo
R o ]‘alse Choice ‘»-Apg’we‘r& Problem -
1? ?mbablg llrro; :
a) Relation of P. E, and
Sigma 61
- (b) Corr. . Coeff and. Prob. o
- Error 32
(c) P. E defined e %1
(d) aValue of sigma a = 6745 43
16, Straight Lite e |
(a) Plot points. = - - | | so0
(v) Eqation o ' : o g5
17. Normal Probability Curve - R
a) Frequency Polygons V. . \
Yy Normal Probability - : R :
) Curve 8 R
b) Areas around the Mean 20 |
(¢) Prequency Polygons and I
- '.reachera grades g]_
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Measures of Cenﬁral Tendency

Since the Meaeuree of Oentral Tendency are among: the
moet commonly feund etatietical concepte in &1l the texte, and
' repreeented in all the aections of the test, the h1gh per cent
‘of failure of’ a11 the colleges and universitiea is significant.

The following data allocate the per cent of fallure for the
| Measuree of central Tendency throughout the test

Sectiona of the Teet S Per Oent of Failure

1. True-Falee_ - R ."' L6
2. Multiple-Choice - - : 38
'Z. Match-Anewerf* P . ,Zé‘

Theee data give an average of fifty per cent failure for all
collegee and univereitiee on the concepta of the Meaeurea of ?7“
Oentral Tendency. | L s

: The median, eeventy-four, of the raw scores on the |

f,t test ia fifty-one per cent of the- highest poesible ecore, namely, ,
| one hundred forty-five. The average per cent of failure on the
Meaeuree of Central Tendenoy being fifty, the average'per cent of '
euccese s fifty.' If the per cent of success in the Mhaeuree of
Oentral Tendenoy ie indicative of the euccesa in the remainder of y

' the teet the median of the rav ‘scores- for the entire teat, which ;

'. repreeente fiftyaone per eent of the teet anewered correctly; is _

comparable to the average per cent of succeee or failure in the.

Meaeuree of Gentral Tendency.
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Table XLa states the lstatis‘_bical‘concepts“ihét cause
the higheui per cents of failure in the various sections ‘of the

. 10.
" test, and is referred to in parsgraph two of the summsry . -

10 1
. Page 141



TABLE Xie

i

| S'TATIS!QICA.h CONCEPTS WITH THE HIGHEST PER CENT OF FAILURE

1l40a

CONCEPTS

L

TRUE-
FALSE

MULT.

UBOI‘Cﬁ .A.NSWER

MATCH

PRUBLEM

1. Correlation
Coef. of Association
Coef. of Relation
Correlation Ratio
Partial Correlation
Prob,Er., of Corr.Coef,
Pearsont!s Prod.Mom,Form,
Zero Order of Corr.Coef. -
Spearman's Foot Rule and
Rank Difference

Mode
Mean
Harmonic Mean
Mean Deviation
Standard Deviation
easures of Dispersio
Reliab, of the Mean
Ql and Qe and S.I.Q.R.
Teachers Grades and
Frequency Curve
Reliability of Formmlas
and Measures
Sigma Measures
Coef. of Variability
Relation of Probable Exr-
ror and Sigma
. Scores
Limits of Score Intervals
T-Scores _
He Percentile Rank
6. Sempling
- 7o Straight Line
*  Equation of Stxline
- Plotting Points

g. Tests' S

2.

3.

69
55
66

56

51
55

59

56

66
57

g1
6L

78

65

58

81
68

56

70

72,

72
76

&7

15
&

98
57

85
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Summary
At the begimning of this chapter, there are stntedjeight_
queriea,‘the answers to which are derived from3the~analyais of re-
sults optained from the teat adminietered'to[the students of forty-

elght collegee and univereities. A_hrief snmmarization of the -

Vreeultanx concluaiona follown-"’

' 1.»Relation of Raw Scores of Test and Failuree'on Cen~

cept e}-' The relationahip between the average of the mediana of l_:_~u

the raw ecoree of the- teet and the average per cents of failure )
on the concepte is very.cloee. -The median of the colleges and
univereifiee ie seventy-four (75f9) out ef'a hundred forty-fiye
_Poseible.eorrect ennwere,vthnt is, e 11££135¢§£e thgnififty'PQr
een£ of the studenfe‘eucceeded in anewering fifty'per cent of
the test. The median fer failure on ihe four sections of the
test is forty-eight per cent, which indicatee alao that approxi- 71"
| mately fifty per cent of the etudente taking the teet were euc-
ceaeful. h

2. Statiatical Concente with Higheet Scoree for Failure.

The statietical concepta with the higheet scores for failure are

tabulated in Table XLa, on the preceding pege. . Thepper cents of’i
errer‘range from fifty-five to‘ninety4eight per'cent,v The topics
eover‘n wide range of'textbookvmateriel'ef n‘couree of elementary ..

. statistics.



e

3 Distribution of Failures. The failures and difficul-h o

.'ties in statisticel method are. genersl and cover the entire range
7 from the eimplest concepts to the most general concepts., There is i
no evidence that the difficulties are. confined to any specific pertlf
of the sub;ect. 'Teble XEJ showsvthe wide renge of concepts which

*are not mastered by the students.

‘i. 4 veriation of Statistical Concepts in the Course of

,vrlElementaty Statistics.- The enalysis of the teet does not show ~fd'

necessarily that there ‘are a different number of concepts included =

:',,fin the course offered at the different colleges and universities.'~»

fiéThe test does show, however, that there is a difference in the o
v%iintensity with which each topic is treated, the terminology and

"fsymbols employed, and methodology of presentation of the subJect
7i,to the clesses.’ The differences in intensive treetment may be !hfdth
xdidue to the assumption that elementary statistics can be mestered
'fin a two or three hour course for one semester. The number of |

”'hours given to the course of elementary statistics varies from twc _' '

~l"to five per week. The semester s credit for the subject shows a ,'

hhilike variation. _The analysis of the test indicates that the schools

*;”giving more" time to the subject are obtaining better results from
12

"7Tith° besinning Btatiﬂtical classes.-. The minimnm time should be ;A

"four or five periods a‘week for one semester, es there is a fairly ,

11 Tbble XL, P. 135 o o
: 12 Thble XVI, P, 87 and Table XVIII, P 96
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definite’centent for‘the'couree in etatietice. ‘If part of thia
content is not taught the course is not: complete and-is. of neceeei-‘
f’ty inadequate. It aeems,therefore, that if the content ordinarily
'preeented is to remain conetant, the time for the maetery of the
euhject must be extended. | |

- 5, Success of Studenta on Varioue 0011ege Levele.-

Upper-claaemen and graduates greatly excelled the first and second
' year etudents in scores. The highest ecoree are located among the
graduate claeaee. | , ‘f~ ' oy

. oot : B e 15 Y “‘v
6 Mathematical Background.- In Chapter II are- lieted :

the variable mathematical prerequiaites for the couree. The wcrk fa.f
on the problem eection of the test demonetratee not only varied ;4

7 mathematical preparation, but in some cases alao a lack of euch
preparation for ‘a ‘course of elementary atatiatice. Inaemuch ae
eeniore and graduate etudente preeent the higheet ecoree on the

teat it _may be deduced that one element of their euccees on the ”
\teat ie attributable to a better background in mathematice than ie
poeeeeeed by the first and eecond year etudente.;: The mathemati- "
 eal mietakee on ‘the teat involve arithmetic, and, either a. complete :

course of advanced algebra, ‘or college algebra. B

_13 . v .‘ . A
.-~ ~ Chapter II, P. 13
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'»"7‘. Hethodologza There ie e.pparently no agreement ‘among -

the forty-eight collegea and univereitiee onthe- claesroom presenta- Sl

tion of statietical concepts. 'For'inetance, thework- found on the

test pa.pere indice.tea a var:.etion of the formule. to be ueed in

eolving the median, although the majority of the- texte use the same

-

method. The work of the etudents on the Arithmetic Mean, problem I,

ind:.catee in many inete.ncee no. knowledge of 'bhe short method of eo-f

’ lution of‘ the mean. .

,A 8 Succeee 1n The COurse of Elemente.ry Statietics.- The ‘ :

' reeulte from the teet clee.rly ahow that a le.rge per cent of the '

o etudente have maetered nei.ther the theory nor the application of '

gtatietical method. Many lmow the formule.e but ae une.ble to use .
B them._ Othere can not compute resulte becauee of their inability
to manipula.te the eimpleet algebraic formulae. 'l‘herefore, the teet'

ehowe tha.t for moet etudente, three th:.nge are not being done well

(a,) T‘ne maetery of the theory. .

(b) Knowledge of where the theory ie to be applied.

(c) Mechanicel ma.nipulation of eimple mathematical formulae.(

S:lnce the arrangement of etatietice ie logicel, e.nd the |

preeentation hee a fairly definite order, the evidence pointa con— -

B I~,vincingly to the fact that the eubject ie being maetered to a leeeer

degree the.n other eubJ ecte of‘ preeumably the Beme difficulty.
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Suggestive Remedial Measures

The writer respeetfully eubmitevthe,felipwing remedial
" measures, deduced from the analysis of the test:

1. A parallel course of related mathematics
' for all students of elementary
atatietics. : .

2. Four to five hours per week for the
-course of elementary statietica.

3 Some agreement by the ‘colleges and |
' " universities on the important
concepts, and what ‘phases of these
should be presented to the classea.

4, The selection and the -teaching of those
" formulas which_eneble.the student to
derive correct results in the shorteat
poaeible way._» : :

5. Uniform terminology and eymboliem.



CHAPTRR V |
| STATISTICAL CONCEFTS FOUND MOST FREQUENTLY IN CURRENT LITERATURE

TechniquesVin Securing batef

Periodical literature, for the nmonths of December, 1932,

- and January, 1955, was examined to aacertain the statistical con-

'~;eepta in- current uee. The only exception to thie procedure was-

. the incluaion of those quarterly publicatlone which were iasued

."_in November, 1932, and February, 1935. The number of per;odicele l
,:'exemined was five hundred. The, erticlee read came £rom eighty-

"~'n1ne different periodicale and newepapers. “The bibliography inp

l} dicatee the inveatigation is not limited to any one type of cur- l" -

'rent literature.r o
Statistice in current litereture entere into every

,known relationship of the private individual of the state, end

'C;_of the nation._ Theae fielde, for convenience, are grouped cete-

.gorically into vital, buaineas, commercial, induetrial, religious,~b"

A"medicel,‘governmental, eocial, acientific, ‘and educational., The‘
lzlatter term ineludea educationel claeeificatione of all academic o

| \groupg as well aa a11 experimentatione with eubjecta of echool L

' ,ff\curricula.'57

The etatietical meaauree found in common uee in the t{:l.f]‘

>~: journale, are central tendency, diapereion, reliability, correla-}f-:

“{ tion, graphic repreaentation, and derived scoree. These are the B



.l:'lhu
same neeeuree.thet are‘fonnd in Teble XI, Chapter ll. This tebu;_‘
ld%ion also colncidee with the results ofta'studj madé by Harold
~A. Edgerton (2), who investlgnted four volumes each of five: edu—
catlonal pcrlodlcals to seé which Btatistlcal concepts appeared
l'the most frequently. Among the first. slxteen 1teme, accordlng to '
frequency of occurrence, are per cent, median, arithmetic: mean,
'etandard dev;atlon, range, the coefficient of correlatlon,'and
the validity of tests. lheee seme me&sures ere-included in~fhe_:n
flrst 51Ateen in a list of mlnlmal etatletlcal essentlale prepared
by Brown (1 99), after a etudy of one volume each of flfteen edu- -

h catlonal Journale.
. ' Increasing Use of Statistics -

The increaalng use of stetletlcs as a tool dn ths edu~-.
catlonal world 18 clearly brought out by Hervey Lehman and Paul o
Titty (5 175-184), who ascertalned that of two- hundred four |
'-doctors' diseertatlons published’durlng the'past'twenty‘yeareiby”
tho Teachers' College of Golumbla Univerelty, elxty-llve per cent o
employ statlstlcs ‘and only twenty-four per cent use foreign _'
lanouages. The present trend torard increaaed utillzation of
;»statletics in education: is illustrated further by the fact that A
- the per cent of doctors‘ dleaertatlone whlch were publzshed as’
contrlbutlons from teachers' colleges to education,employing

» ’statlstlcs as the tool of 1nvest1gat10n for the yeare 1905 to 1915,
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nas:sevenxy-eiéhtsrand at'the present time;‘four”out of every
L'fiveifeachers"college'disserfations»employrstatistics. er,, .‘
e itty says that the masters' theses recently wrltten in the De-“f‘

partment of Educatlon in the Unlverslty of Kansas almost 1n-
varlably employ statlstlcal devices to some degree, and he A
- thlnks -that the Unlver91ty of Ksnsas is not unlqus in this par- .

1:t1cu1ar.‘::‘"‘ e o ‘
. Yalker (7 609) states. the follom.ng. ore and more'v R
:the modern temper relies upon statlstlcal method in 1ts attempt_’

‘:to understand and to chart the worklngs of the world in whlch

“;fwe llve." Whalen (8 609-11), in an artlcle, “Cult of Statls--

':”tlcs“, says,~"0ne of the dlstlngulshlng marks of the present age
1s the tendency to express 1deas statlstlcally..

Durlng the summer of 1932 Holzlnger of Chicago found S

"»e_ that out of & class of one hundred, only ten psr cent were takzng o

ASt&tlBtch to acqulre just statlstlcal facts. The other nlnety

fper cent vere taklng the course 1n order to be able to read

»

:artlcles in educatlonal publlcatlons 1ntelligently.( Tyler (6 205-i;f N

4“.11), of the- Universlty of North Carollna, in hlB statlstics

. lasses found the same proportlon of purposes for studylng sta-

4i;at18t108. He went a step further and examlned three tsxtbooks, in

; jwhlch he found only three pages devoted to dlscusslons of the

”;_ condltlons under Whlch a glven statlstlcal measure 1s approprlate-'A _

.'difdly used.r Magaz1ne articles cannot be satlsfactorily 1nterpreted,



unless 'the_'reader recognizes that the ata‘gia’c.ical"é.'s'aumptioneb

“have a sound basis for use in thq‘b” pafticulaf article.

The statistical mea.sures'found in the éighty-ninc

o art:.cles of current literature are tabulated in Ta.ble XLI. ‘ Iﬁ

Table JCLII, which follows Table XLI, 't.he stat:.stical concepts

are ranked according to the descend:mg frequenc:.ee. h

TABLE LI

THE STATISTICAL CONCEPTS FOUND IN EIGHIY-NIIE B
" ARTICLES -OF CURRENT LITERATURE -

Statistical .

Statistical

road wages

Frequencies|| Frequen~-
Concepts . : Concepts ' cies
Measures of Central  Reliability of
Tendency . ‘Measurcs C
. Mean 9 - PEp. 1.
* Hedian 13 PEgirp . 1
Mode A dife - | 1l
Geometric Mean 1 Index of Reli— .
Harmonic Mean 2 ability 1 2
Average ' 16 - . Coefficient of_c _
: . g o -Reliability | .1
Measures of Varia- ' Reliability of|
bility ‘Average 1
Standard Deviation 4 “*Indices 4
Mean Deviation 1 o2 L S e
- Quartiles. Q; and Q3 3 o ‘L:!.vn.ng :Lndex o
S. I. Q. Re R © " price 1
Range 3 Yage "index. 4
Coefficient of Var- ‘Indices of - .
iability ' 17 w -cost - 1l -
Probable error S 2 " Link relatives -1
- Index of rail-| .
1

' * No mention of the kihdg of indices useds '

’;1h6"



TABLE XLI (Continued)

e

my

 Statistical
“Concepta o

Frequencies

Concepts

‘Statistical .

cies

*Correlatlon ;;j_11A '

“f;:iCorrelatlon |
" ‘Regression Goeffi-;,

- clent
" Regression equation
Partial Correlation
Multiple Oorrela-"
“tion -

S Correlatldn Coeffl-'

o cient .
‘_Contingency COeffl-
- clent . :

' .Attem.xa't.:.on Coe ffi-.

- client

,Prediction
"~ Pearson's Product-
~** Moment Formula
...-Correlation Ratio -

" Correlation Chart:

Pearson's Rank

. Difference Method

v o~ O \x\nrq4"caw e

HPR o

e

‘+%*Index of nume-

r»Percentiles'
. Probability.
 Rendom Semple

|| Series:

‘Straight Lines’

' Percentagéfa-i

bers of
~ producers ..
"Consumers',»
goods

Skewness‘

Contimous -

- Ordinates -

~ Abscissa

Other Statisti-
,:cal.Terms“

-Frequency Dle-
. tribution
. Criteria -
~ - Scores -

Norms )
~ Trend Rates

DWW

H .

.

.574‘ 

W

Q-Intelligence S
. Tests: 1
‘\Spearmaanrown L
." Prophecy ,
Formula - -1

‘_ *There wa.s no mention of: the phaaee of correlatlon o

**On preceding page. fj"‘

- Frequen~

R



TABLE XLII

THE STATISTICAL CONC:.PTS FOUND IN CURRENT LITERATURE
LISTED IN RANK ORDER '

- Pre dlction

. Frequencies " Frequencies
Average 16 S.I.Q.R. 1
Median - ' 13 Percentiles 1
Coefficient of Var- i PEm : 1
iation 11 1

Standard Deviation 11 'Coe}gcient of .
Mem 9 Reliability ]

- *Qorrelation 8- Reliability of | =

" Correlation Coeffi- |  Average 1

, cient . 71 . || Living index !

" Multiple Gorrela.t:.on 6 i - price 1
Indices (in general) 4 Wage index 1
Validity 4 Link relative 1
Indices of. cost 3 ‘Index of Rail-| =~ .

- Range : 3 .road Vages . |. 1

- Probability 3 Index of Num- ‘
Random Sampling 3 .  bers of -
Regression Equation 3 Producers - 1
Partial Correlation 3 Consumers' o
Frequency Distr:.bu- L _ Goods 1

tion 3 Coefficient oi" R

Criteria 3 Attemuation | 1
Scores - 3 . Pearson's Prod- - _

- Quartiles Q and 05 3 “uct Moment 1
Harmonic Mean -2 Correlation .
Mean Deviation 2 Ratio . I

" Probable Error 2 Pearson's Rank o o
Skewness , 2 Difference 1
Index of- Rellab:.lzty 2 Correlation R
Regression Coeffi- |- o ‘Chart o1

cient : 2 Continuous Serq o
Contingency Coefﬁ-— - - ies S
cient 2 Norms I -1

2 Trend Rates 1

* Mentioned correlatibn,’ but no

particular phase.

g
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TABLE XLII (Continued)

-Frequencied Frequencies

‘Ordinates 2 Intelligence
Abscissa 2 " Tests 1
_ Mode _ 1 Spearman-

Geometric Mean -1 Brown

o T Prophesy .
Form - x 1
Ogipe 1

The following iliustration fron'a recent'educationai'

research proaect ghows how extenslvely the use of statistlcs is -

*found in the study of child development, whlch may be: regarded

h,as a branch of vital statistics.

An experlment was carried on

"~ at the Iowa State Unlverslty over & perlod of five years (1925-

1950) . by G. D. Stoddard (5 504-510), and is emtitled "Utlllzatlon

‘of Graphlc and Statlstlcal Methods in Certaln Problems of Chlld

‘Development._

for the study

The_follow1ngbmuter1als,constltuted acbackground

»'contributions‘fromvcolumbia Universitys éighteen‘

1‘monogrqphs and eleven theses from Iowa State Welfare Research

Statlon, and nine educatlonal Journals.

There vas a tot&l of

‘-?:bone hundred seveniy-two artlcles reviewed and one hundred thlrty-

one of these artlcles 1nc1uded statlstlcal measures. A table of

the concepts encountered by Stoddard follows. . f"'



'STATISTICAL MEASURES USED IN PROBLEMS OF CHILDHOOD DEVELOBMENT |

TABLE XLIII

' The Teble prepared by Stoddard is as follows:

Per Cent of Articles

Central Tendency

" Mean

. Mode
Median
Geometric Mean
Percentiles

Dispersion: _
Standard Deviation
Aritkmetic Deviation
Quartiles
Normal Curve
.Range ‘

Reliability
Probable Error
Probable Error of Difference
Probable Error of Sample

" Correlation
Simple
Partial
Rank
Special
Eta

Graphic Representation
Frequency Polygon
" Histogram .
Growth Curve
Ogive Curve
Normal Curve
Miscellaneous

RS

o +uiand

Or BV~

150;'
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TABLE XLIII (Continued)

|Per Cent of Articles -

" Derived Scores
" 2 = scores

‘T - scores
" Weighted scores

WD

Compariaons Between the Statlstlcal Concepta
‘ Found in ‘
"Chlldhood Development“ and “Current therature
dIn comparlng the data “for- "Ohlldhood Development" with N
“-that for “Current Literature“, care was taken to compare like
R conoepte in Table XLIV.' One of the outetandlng differences is
| :’?the large number of frequenciea for graphlc representatlon found
in. "Current Literature.-“ﬂ :;f’ |

Since the number of artlcles rev1ewed by Stoddard 13» .

“'”»‘one hundred thlrty-one, and the number reviewed by the writer,‘ v">

':fvelghty-nlne, the ratio of the latter to the former is elxty-elght

‘jper cent.. Ueing the frequencles ngen for the stat13t1ca1 oon—’

' ‘?:7cepts by Stoddard ae a basme, and'rogardingvthe“nnﬁboraof obnoepta of

"Jrcurrent llterature toln in. dlrect proportlon, ezxty-elght per

vn"cent of" the frequencles found by Stoddard would glve the correa- )7

V lff-pondlng frequenclee for concepts in current 11terature. Stoddard'

i.frequenciee of the statistlcal concepts were obtained from R
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educational'magézines;'henee,'tﬁebderived frequenciee‘for cﬁré'

rent literature 1nd1cate what concepts used in educational "

periodlcals are to be taken as & b&BlB for judglng other litera-

tures Table XLV represenxs the 1atter data. ,‘

A comparleon of Tables XLIV and XLV ehows that the de-

rived scores for Current Literature glve greater frequencles for

Measures of Central Tendeney, Meaeuree of Dlaperslon, Rellabil-

ity, Derived Scores and Percenxile, while Oorrelatlon and

_ Graphic repreeentatlone are much larger on the origlnal scale.' S

Hence, the 1atter two concepts ocecur more often in the Current

therature than in Stoddard's “Chlldhood Development.“
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TABLE XLIV

COMPARISON OF- THE FREQUENCIES OF THE STATISTICAL COLCEPTS :
FOUND BY 'GODDARD WITH. THOSE FOUND IN THIS STUDY

Statistical | Curremt | bhildhoo_d .
‘Concepts . . |Literature | Development. -

.Measureevof Central Tendency : 42? 86
AVlMéaaﬁrésiof Dispersion . S 52’.7t5v , -58 -

Relisbility = - | 18 - | .8l "

H:'IIdbrrelatibn"" f‘ R 28 o 43

. Graphlc Representatlon o 208 - A _‘55I‘L>

4 _Derlved Scores 7 fj‘ “f S _A; 0 I

.“"Percen$1leaf— f':>‘:'Tﬁ»i T B I-' s S

;5§6jI"I :““2;291-;\
Sum of Treqﬁenéieé'foridther‘ EE
statistical concepts, found | - S
+in current llterat.ure.......T .95 . 0

4 201




1w

TABLE XLV

FREQUENCIES FOR THE CONCEPTS OF CURRENT LITERATURE
DERIVED FROM THE COkCEPTS OF CHILDHOOD DEVELOPMHNT

Statisticgi Cénceé#e} Defivéd15§bréé foi Chlldhood Develop-
’ : : ' Current Literature ment.
Measures of Central » S -
Tendency , , 588 - 86
"iMedsurés of Diépersion ' '39 _ “  o '58“
Reliability . B - o 51
‘Correlation o ~'V L ‘ 28 | 5
Graphlc Represenxatlon :.] _,24"’  ‘35
Derived Scores o o YV 5 | | 7
Peréentiies o ] | i'bf : -: N '7"11 o

‘A Comparison of Certain Conbép%é»Foundrin- -

Current Literature, the Te;ﬁa; and the;Test" ,
A comparleon of the- concepta commonly found in éﬁrrent
: llterature, the textbooks,'and the test, ahowa that at 1east
fifty per cent of the students are,falllng on these'conquts._
Theée'concepts are enumératéd; ‘the pef*cehis éf"frAQuencies 6f
the books uslng the concept, the frequenclea for the concepta - :
'found in the elghty-nlne articlea read, and the per cent of

failures in the test are atated 1n Table XLVI..,i'
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. A COMPARISON OF FREQUENGIES OF CONCEPTS FOUND IN CURRENT .
LITERATURE, PER CENT OF TEXTS CONTAINING, THE CONCEPTS,
AND THE PER CENT OF. FAILURES ON THESE CONCEPTS FOUND IN

THE COMPREHENSIVE T“ST

' f:comprehend the full slgnlflcance.

~Statistical  [Per Cent of Frequencies | Per Cent of Fail-
‘Concepts [Frequencies of Concepts. ures Found in
’ N of Texts: - . in Current Comprehen51ve Test
U - Literature
~ of Central: | - . '
" Tendency .| 100 B -3 - -~ 50
"212;‘Measureé '1 S : v
"¢ of Disper- | - . ' o : | » ,
. sion R 100 . | 32 u 48
3. Graphic .
. . Representa- | .- . Lo S ‘
tion 100 |- 208" - 54
" 4,\Cor:é1a£ion 100 . " . 38f; o 60
B Percentile | . .. | .. |
© _Renk * - 80 to 85 R b 66 .

. Grdphic Repfesentaﬁidn

' Graphic'répresentéfioﬁs are used in many Artiéles'fOr
- the purpoae of slmpllfylng a situatlon 80 that the reader may

ThlB 15 taken into account by

| '?f“LoveJoy (4: 74), in hls artlcle, "How Graphs Clarlfy Statlstlce o

>_for the Layman" E _f_ 
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Most writers of artlclee in current llterature dlstln-
guish between the- dlfferent forms of graphs, but there are some
'who call all such repreeeniatlons g;gg__. Henie,.the term, o
'ggggh is- glven a place in the -list of- graphic repreeentatlone
tabulated from the- 1nvest1gatlons of current 11terature. Thc
‘tltles of the following graphs 1llustrate the avenues of work
l where graphlc representatlons are ueed.‘ Table XLVII glves the
frequenc1es and klnde of graphs found in the study of current
literature. .
| TABLE XLVII

| THE NUMBLR OF TYPES OF GRAPHIC REPRESENTATIOV FQUND IN
’ CUQRENT LIToRATURE EXAMINED IR

Graphs R Curvee'

Line...............;.... 53 k‘-Ogive....;..‘.{..;..;..;; ‘2. L
Pictoriogramsesese.-s-.. 11 Normal probabnity.......l 2 -

HiBtOgramB-.....;..;._.‘.; 7 ) 'Pa-rabollcino-oooo.‘ooo-o.« l

*Horizontal Bars...};{.-. “25 - Logarlthmlc....,.ef.....Q 3
*Vertl.cal Ears.....’.....'. 11 Perce"n‘bilee..v’...-..‘...v.‘.. 1
B1°Ck Diagrame....u;.... 2. Skéﬁ............;.;.;.;f. 2

Ch&rts“.......""...."'...’v::55 Le‘arning‘-llﬂl......‘;C..‘. 1 o .

o o The horlzontal and vertdcal ‘bars were outlined, filled in
. 80lidly and cross-hatch. There are a total of two hundred elghi
graphs found in the elghty-nlne ‘articles. X
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TABLE XLVII (Continued)

Qraphs Curves

Maps eeceeeecennnnss cesone ve 8 Curvelinear eseeceessccsesse 1

Silhouette eeeeeeecececsscee 3 OSmMOOth eeevecccoccccsscescess 1

Graphs seeceeeceonccccccceses 20 Mortality eceveceeccccecccen 1

PieDiagram'........:..;..... T Growth seeeceeecosecceeneees 1

Circle ChATtS eceeeeccerssae 3 Scatter Dot Diagram ......00 2
5

Cumulative eececcessesccocse

Titles of Twenty-five Graphs Selected
‘at Random from the Examined Current
Literature
The fields of widespread usefulness to which the phase
of statistics known as Gravhic R'g;q;;'es'eh'thti'gn is contributing, |
are indicated by the titles of the following graphs:
1, Trends of World Consumption of Gold. »
2. Graphe to Classify the Life of Some 21,329 Tin Gas
Meters, . |
3. Prices of British Cereals in 1932.
4, The Training Check-Up Through Trade Analysis,
5. Respirationzof:Tws SubjectsiDuring:the Taking of
a Sample of the Alveolar Air,

6. Chart to Show Eow the Percentage of the World Total
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of Nitrogen Supplied by Chilean Nitrate Has Fallen Vhile the
Synthetic Product Has Grown.

T. Amount of EQualized Valuation per Census Child.

8. Distribution of Cotton Mills According to Natione
ality of Ownership. |

9§, Life Chart of Autoiobiles.

10. Total Oxygen Consumptién by the Oxidation of Glu-
cose, lactate, Acetate, Ethyl Alcohol.,

11. Chlorine Treatment of Swimming Pools,

12, Line Fatigue Principle in Fosdick'!s Sermons,

13. Cycles in Real Estate,

14, Sources of Income from Taxation for the State of
Ohio,

15. Prices Received by the Farmers for Fluid Milk Used
for Different Purposes in the New York Market, 1913-1932, )

16. Breaking Strength of Cement Mortar Briquettes.

17. Length of Life of Lamps at Market Voltage.

18, Percentage Ash-Content in Increments of Coal.

19, Frequency of Mention of General Objective in City
and State Courses at Secondary School Level.

20, To show the Increase of Clinics,

21l. Increase in Energy.

22, Crop» Rotation,
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. 23. Increasing Sensitivity of the Human Eye for Toal
Darkness,
- 24, The Tocation of the Stars.
25. Effect of Sugar Ingestion-on the Right and the Left

Hand Grip.
’I'hp literature from which these titles were selected
are presented at the close of the chapter. They further empha~

size the wide »field. of human interests meking use of graphic

‘ representation. .

The Analysis
of

Current Literature

. The exéminé.tion of literature indicated the fo‘:lldwing
facts whiéh are significaﬁt primerily tb the geﬁeral reader. In
. order to get a random scmple of tile general 1£terature_, a'nd. to
avoid oven—,emphé.sis in educational and psychological literature,
’fhe writer chose eighty-nine articles which may be classed as
general literature, Waile five statistical cor;ceptis have a much
higher frequency thanbthers in the litemture~emmined, never-
theless, the entire field of statistics as now taught in elementary

courses of statistics is represented. For example, graphs which -
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have a very high frequency are uaed’in more than twentiefive dig=
tinct fields. |

The use that bueiness and the profesalons, in general,_
are making of etatistlcal method, leads one to belleve that edu— '
cation is no longer the foremost exponent of statlatlcal method. |
: Outszde of graphlc representatlons, the measures of}central tend-: -
ency have the highest degree'of»frequency. Whlle mea.sures of
correlatlon and- the various measures of varlabillty are used more"
frequently by writers of educational articles, yet practically-
all types of statiaticai meesnree thdt are used by educetional

writers are found in semi-scientific:literature.

‘Summary

" The ana1y31s of current llterature contalnlng‘atatis-‘
tical method indlcates the follow1ng facts relatlve to the
,problem in queetlon. |

1. A very wide use of graphlcal method of presenta—re
tion. ' |

2.7"A11 concepts>and‘metnode used in the compreneneive.j'
tests are found in thebliterature examined. | | |

e Concepts which have the greatest frequency of use
in the textbooks also have the greatest frequency 1n tho llter— :

- ature. ‘ “ ‘

4, On five of ‘the most.frequentlyiused.conceptacin |
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‘ _the teet and in current literature, nore than flfty per cent of

the- students falled.

'f'5a‘ The analysialcleerly‘shows that much of the'honJ_

'_.technical llterature uses statletlcs to some degree, and that

,ithe reader muet have a knowledge of atatlstlcs is 1mperat1ve for

oar clear understandlng.;

S Ge The fields in whlch statletlcal method is employed

' ‘are almoet as many and varied as the llfe experlences of man.
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OHAPTER VI
‘GENERAL SUMMARI
AND
IMPLIQATIONS FOR . REVISION. AND IMPROVEMENT
OF THE COURSE OF ELEMENTARI STATISTICS .
':The four major phases of the problem stated on pages A‘
:two and three of the Introduction logically become the baaia for N
“the suggeationa and implicationa by the writer relative to 8.
—better selected and a- better organized courae of elemeniary |
statistics. | . |
In order to facilitate further diacuesion of the im-
‘plicationa for the improvement of the courae of elementary :”
‘atatiatics, e aummary of the content of preceding chapﬁera is L
presented" | | |
lThe Content of Teifbooks.ofr
o ‘Elementary»statistics
o The auxiliary phaaee -of the textbook content auch aa :
5._introductiona, prefacea, bibliography, appendioee, glossaries and j
l'indices, may be paaaed over by pointing out a’ few of the salient‘

o features, with suggeetiona for improvement. These are ennmerated

‘.'Hiaa follows'l;’7,v

1e‘;<l.jftextoooka of'Btaﬁiatico~oouldfbelimproved greaﬁly,zif'”,.7 S

-3
. o7



_very complete analysis of their contents: (3).: (15) RN

- the authors would state clearly and concisely in t‘neir nrefaces and

1ntmductions, Just what the natu.re of the content :ls and the prere? |

'uisites necessary for its mstery. A fra.nlcstatement of the actual -
difficulties to be met would. be much more appreciated by the student

than the nnderestimation of the difﬁculties, glven with few excep-

tions, by the authors in the prefaces and. introductions of their texts.

2 Bi’bliographical references which would. aid the student

in the mstery of concepts that are not treated mlly and clearly 1n S

‘the textbooks for class use. a.re conspi.cuously lacking.

3.. The ana.lysis of texts indicates that the authors are not '

agreed. on the mterials for the main pe.rtg of the texts, hence the

i §

mn'ber a.nd ‘the content of the appendices va.ry w:ldely.

Y4, Time would. be saved if more of the texts presented glos-

~ saries of terms, As was previously pointed. out, 2 only two of the

texts (6) (9) have su.ch glogsaries, | o |
5. 411 texts, except tm ‘show - through their ind.ices, a

!Ehe trend.s of the bodies of the texts may be 1isted. as

' follows. o

1. fn only a few cases (9) (15) does the wrlter £ind the .

treatment too simple. On the oontrary, some disw.ssions a.re higlly

1?51 :,‘v;"zA

Sl L
Appendix C, Table III,p. 206
2. - SR , o A
Q‘Lapter II s Po 1""
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' mathematica.l with little attempt on the pa.rt of the au.mor to ma.ke
a practical application of the nathematics employed. '

2. , There is a tendency for a:.thors to 1ntroduce more: su'b-

Jects than. they can treat adequately. Hence. the psychological ap-

l. proach is ma.ny times 1gnored and the - students ,junm from one subject .

R to the other without getting the integrated. concept.

3. l'he school level on whlch the subject is tanght has’ a
range of at least seven years. Obviouely, a textbook wrltten for_ '

o the students on the graduate level ‘and @m’oaching their doctor‘

e degree would. not be sa.itable for the freshmen and sophomores with';

: ‘six and seven yea:rs less of 'universi.ty training.. Yet the etuﬂy shows”' :
| ~the fact that authors write texts emecting then to meet the needs
- l of all levels of college students. LT | 'A o
‘ A ll» '.l'he analysis of tne texts indicates that entlrely too
. much 1s taken for gre.nted 'by the authors. The student is often e
';}a‘ole to grasp the conc@ts ‘becauee only a skeleta.l outl:lne is pre— o
' _sented. One 1llustration w:lll nnke this point clear. At least seven

" aefinite types of pm'blexns are met 1n computing the median. e ma-

"7“'_‘Jor1ty of textbooks discu.se the con@utation of only two or three

atypes of the med.ia.n. When, i.n actual 1life erl,tuations, the stud.ent
"'.‘meets a new type of pmblem in the determinatlon of a median, he ie

x nnable to solVe it ‘oece.use tha.t type was not presented either in the

o textbook or ‘by the instmctor. What has been said. a‘bout the median ie

| epplica‘ole to every other statistical conc@t. Both the text'nook anely- -
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sis and the remlts of the compreheneive test clearly e‘now that |
- this ma.;)or defect d:.ould. be correctecL :
| 5. A.nother defect that would easily yield to trea.tment is
the order and arrangement of the material 1n the text‘books. While '
‘a fairly definite order ie followed. 'by the mthore, nevertheless '
there are gape 'between eu'bjecte and. approaches to new sub:jects which
the average student cannot span from ‘the preeente.tion in the text
without the aid of the inetructor. ‘l‘requently, this 'bridging of o
the gaps with neceeeary content is not done. 'I'he stuﬂ.ent'e sta.t:le- |
tical knowledge is ﬂnerefore .80 limited. tha.t it is 1mpossib1e for -
h!.m to coq:rehend. anyt'ning containing eta.tlstical method. ,

6. Statistical method, 'being a relatively new subj ect lacks' -

a eta.nde.rdized. terminology and. sym‘boliem. '.'L'hie makes bi‘oliogre:ohical

references difficult to read because the croee references force the o :

student to mster a new mbolim 'before he can improve his knowledge .
of the sulbject in queeﬁ.on. | , - ‘, . , ‘ ’ '
Te There are proofe from’ the ma,jority of the texte ‘and the o
comprehenslve teet that the maﬂlematice and mathematical reaeoning

' involved in the contente of the texte, conetitute cauees for failure

in the eu'bject of elementarv eta.tlstice. In his recent t‘neeis, :

Brown (2:50) found:

" From the report of one thousand students, that a fourth
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of them had studied no mathematics beyond plane geometry, one-half
. .of them had studied no college mathems.tics, and a sixth of them had
4 studied calculus. ‘
If the. student 'has had no mathematics  beyond- geometry, the

o probability is that eubj ects involving the reasoning of a mathemat-

‘ ieal type are distasteful to him Without any ﬁxrther mathematical

' ‘preparation, he will have difficulty in me.etering statist:.cs unlese

-Ahe ‘uses a textbook in —which the statistical concepts are more . simply
v‘preeented. . N

- 8, It current literature is taken as a- criterion of the

| fi.’statietical content of textbooks, there is muich evidence that the

.".'preeent topical content when extending to Partial and Multiple

'Correlation, is se.tisfactory, and should not be changed radically. .

. The weekness of the content is in the meagernese of examples given |

V .',“by the instructors a.nd the method of‘ preeentation and organization

| ;‘_of the content. , Although the present texts generally include the

v ’statistical'.concepts~ suitable\-for a’course of elementary'statistics,'

the methodologr in many of them ie beyond the- compreheneion of the

- 2 ’student.

. , . In giving the foregoing summary of the content of the te:ts, |
’A'the writer hae included concise and sufficient data to substantiate

k »-_,;further findinge in regard t0° - BRI o ‘.«-' -

1. The degree to whieh etudents are mastering thie e

-'content a8 shown by the- comprehensive examination.

2. The degree to: which the content and methods corre-

) r.epond with those being used in reeearch and ordinary 1i’fe eituatione. ’
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: The Degree to Which Students Are Mhatering the
content of the Couree of Elementary Statiatice

The Compreheneive Teet :

The compreheneive teet ehowe that the diffioultiee are
bnot apeoifio and confined to a few phaaee of the eubject, but are.
general and indigenous to all phaaee.’ This aeeme‘to warrant‘tne |
" conclusion that*thejtimejdevoted‘to~the eubjeot ieyeo snort,:or -
there 1.’50 muoh'material of a new‘typevfor;the’etudent‘to‘learn}
V_that most studente are not. able to maeter the content in the time»‘ft
allotted. The test: reeulta indicate that at 1east four or five
hours a ieek ehould be-given'to the couree in~order to enable the ‘
etudent to maeter the preeent content of elementary etatiatica
lufficiently to make it a. took in the solution of problema.:dv‘“

' While it 13 to be expected that some variation in the .

<1 Li.ux. ’(

method of eolution of problems would be found, the reeulte of the

test ahow euch variety of aolutiona, eymboliams, and formulae, thatﬁig o

.-.u.(.

etandardization of terminology and symboliam is unqueationably an -

imperative neceeaity.

A fifty per cent failure on the teet by nine hundred

_thirtybeeven atudente affirme the writer'e contention that the"

5

present atatietical ‘concepts contained in the course. require a moreu»iﬂ

inteneive and underetanding treatment. The greateet degree of auc- :i.‘_

{ cess on the test ia attained by the eeniore and graduate etudente.

PR QA

-The random eample ehowa that the majority of collegee and univerei-"i,.i'i
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_ ties offer the ;efat_ietical course in the jﬁni&&eat, but the great—
-er nmiber of students elect the ‘subject in the “senior or graduste
year, |

‘n»

'I'he Degree to Whioh the Gon‘cen‘b and Methods Correapond §
.With That of Reeeareh and Ordinary Life Situations
Seidlin (12), in commenting on the one hundred fifty

obeervatione of sixty-eix teachere of the firnt year college mathe-
matice, claime that it doee not ma.tter whether the teacher ‘has
taught five or twenty years, the methods are the same. In .the
‘,majority of the: elaesee no- time is given to constructive thinldng,
. ’the ma.in aim is to cover the course in the allotted time. The

query a.rieee, are euch comente applica.ble to the teachers of ele-j '

4 mente:ry atatietice. I? there :i.e the eame aituat:.on among the

>teaehere of atatietics, then they are ‘not keeping pace wi‘bh the -
'advaneing standards of - the world.k The euggeated-- :merovemente -
of methodology due to research on- text con‘tent, and the . amount of |
: mthemtice needed for the course of elementary statietice, have
come from a few intereeted individuale rather than from t.he entire .
} _A:group of tbeehere of elementary atatietice. : Indiv:xdual effort for
llthe improvement of the couree ehows an awakening 1ntereet. which is
= encouraging but an important subject euch as elementary statistice
»_idemande the benefit which will accrue- from the u.nited efforts of

 the trained minde of umveraity and college teachers of ata‘bietn.ce. ,
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‘rThe‘etatus .of the folloiinglphaeea of’the*coufse of ele-
mentary atatistica is unscientific and is not in accord with life

‘eituationl.A

1. The Standardiiation of'Symboliom‘and Terminologx.-

In this study, it has been pointed out thnt many different terms
are given the same moaning. Both West (14) and Brown (2) have
made contributions: to thie field and have found that- there is a
multiplicity of symbols for the sanme thing, as well as the numer- 1l*~_
ous meanings often given to the Bame‘symbol. West further illns-'f'
trates these inconoistenciee in hlB study of sixteen texte., ﬁon-
'roe (10) has offered a standardized symbolism, but until it is’ |

acted upon by all of the teachera of statietica, and constructively
' criticized by a committee repreeenting all ‘of them, no 1asting

benefit will be suetained.

2, Selection of Conteht;-i Each author hae followec‘hia :
own judgment'and‘the pmecedent eet by feafson (11), Iule (lé);zh )
Thurstone (13) and King (8) for the concepts which are included |
in his text. The reeult is that the concepte range from the few -
presented in a eimple manner by MacDonald (9) and Williama (15)
to the numerous difficult ones found in the teets of Kelley and.
Yule. To be ecientific, the teachere of elementary statictice |
should meet and diecuee the deeirability of a core of atatiatical .
concepte formed from thoae found in one hundred per cent of the
texts for an elementary course of statietice.' .Such concepte ehould

be presented so that the student will Boe definite relations to
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practical life situationa. _: “d o j,'i v.;; !7i

3. Gollege Level and Prerequieites.- Other po;nte of

discueeion mist concern the college level for which the course is
n,euitable. When this is done, the prerequiaites can be definitely
determined. o |

4, Houre for Recitation. The test results indicate

that not ‘enough time is given to the couree.v The suggeetion'for
further coneideration is that the: work be conducted on a labora- -
‘ tory plan,.that ia, four or five houra a week be given to the cub-v;“
iject. Two or three of theae ehould be used for eolving probleme :5,
fiunder the direction of thc teacher, reading literature involving

etatiatical method learning the use” of simple machinee, euch as

; »-;the alide-rule and adding machine, and becoming acquainted with l;

'_fthe historical phaeee of ctatiatics, for instance, the contribu- .

'tione of Galton (4) to atatietice. The claes period may either .

',:be used as a lecture period a diecuseion period of laboratory

“{findinge and of thc statietice ueed in current occupations and :L'

R literature,kor ae ie beet for a more thorough understanding of the

SR

. eubj ect.

5. Waye and Meane.- Ways and means of meeting the situ- B

dif{* ation when the college adminietration makee it impoeaible to aepa-,'},

:LJ: by all the teachers.

o rate atudente of varioua years of preparation, ehould be conaidered "’"1

i -

6 Experimentation.- Experimentsgenonid‘be-provided.in,'.~‘



order to alcertain the correlation'between the‘succese of atudente
who have much mathematical training and thoee who- have little 1 |
mathematical background. , _‘
1 ' Bauer (1) of Vermont claims that hie studenta greatly
improved their gradee in statistics aince they are: required to pre—’ :
cede the course by a° related ‘course of mathematics. A ‘
; . Further experimentation ahould be carried out with con— o
’ trolled and uncontrolled groupe of studentl to ascertain the most
‘effective waya to preeent concepte, and to determine the number of
concepte and how intensively they should be taught within the varya '
~ing time limite given the courne of elementary etatiatice, also to.
'determine whether there ia more gained by a group followiné a text
or by a group ueing material selected from data found in newspapers,‘
magazinee, and bueineae officee of the locality.. | o

1. Delimitation of Prerequiaitea.- Such experimente as

euggeeted in the preceding paragraph could be further developed to ,:
- delimit the exact course necesaary for the success of the majority
of atudentl taking statistics. | 7}:

- 8. Some Textbook Reqniremente.- Granted that the precent

‘texts contain excellent materiel, do their contente meet the etand-
ards of reaearch for ecientifically developed content worked out
with the idea of the modicum of waste energy and dilappointment for '
the etudcnte, and with the idea of creating an incentive for further°.

inveetigation and etatietical reaearch into the vital affaire of S
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professional or'buaixrele life.' Unless%he eeientifically'treined -
minas of" theuhiverai‘by aﬁd 'eeliege‘ facul“biesrthat are-‘feaching -
elementary atatistics are willing 'bo work unitedly on the problema
' of: difficulty that ars preeented in an elementary course of‘ eta-

‘ ~tietics, the progreaa of methodology will be very slow. -

A}

b_ Suggeeted Minimal Eeaentials for a Oouree of
‘ ' Elementary Statintiee ’
In determining the four purpoeee s 1t is implied, from :
the discueeionl and conclusione deduced from the analyeil of‘ the
' textbooke, reeulte of the comprehensive teat, ami the stat:.stlcal

»concepts mont commonly ueed in current literature, 'that ‘there ere

'f-'A'_‘definite trende which eonclusively euggeet ‘the minimal enentiale

‘ ."lfor a courae of elementary etatiatics. A further implication is

'bha.t the presentation of eoneepte ahould 'be m.thout mathematicel
o deduction. o e , - L
Good (5) has already written a book on the Elemente of

Statiatice, which promnlgatee +the different pointe of view of

o authore of new atatistical text.e.- Brown (2) suggeata a timilar

L - ‘outline of toplea with implieatione for aimplioity of treatment.

'"~The minimal eeaentiale include the following conceptl. ‘
| Zx(a) Graphical Representation

‘,(b) Tabulation -

Page 5 and. 4



(c) Measures of Central Tendency, &s
moan, mcdian and mode
(d) Coefficient of variation -

(e) Pearson's Product Moment formula (11) ‘
and rank-différencc methods for correlation

(£) Probable Error o |

(g) Percentile Rank, or the rank of an .
. indlvidual in a group

(h) Meaning of Sampling with practical application N
‘In u-ing the fcrogoing concepts as & basla for a toxt
- in a course of elemcntary atatistica, thcrfollowing aims" arc_to
be kopt in viow-

1. To acquire facility in the use . of ctatiltical
concoptl ’ o

2. To be able to understand the value and the use
of atatintics in ai rrent occupationu

- 3. To intcrpret graphl and statistical proceduro
encountered in professional and general
literature .
4, To enable readers and students of the text to
‘ understand when and why certain measures should
~ be used S B : L
The iritor,has attempted, throughout thi--cntlrc.cfudy;
.to be critical and unbiased in submitting 8 body of organizeduih-
fcronccs, drawn frcm’the-variou- analyloc ahd, thcfcforo, feéll
warranted in ltating that the prccent course in elcmantary lta-
tilticl accomplishes only a fifty per cent fulfillment of it-
purpono and is indubitably in need of & roviaion of its mode of

~text prc-entation and teaching procodurc.
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 APPENDIX A .
'D'ear ‘Sir‘

Miss Louisa A. Van]'.)yke is making, for her doctor's dis-‘
sertation, a critical analysis and evaluation of the leading
textbooks in Elementary Statistics, with a view of determining
" the content common to most of them.  She is also attempting to
determine the general status of students in Statistical courses..

S She could secure the latter data, in nart by question-‘
" naire. It would ‘be far more. satisfactory, however, if she had .
a large number of students in Statistics take a comprehensive ex- -

- amination in the fundamentals of the subject. She has according-"

ly pre'oared such an examination, which is made up as follows.'

. ‘50 True-l‘alse statements and questions.
15 or 20 multiple response questions. . R
A matching exercise consisting of some 20 items. = - -
15 short typical problems to e solved.n ' .

. The examination is entirely o'b,jective, and I am writ-
ing you in her bekalf to see. Af you would be willing to give
the examination to your students in Elementary Statistics.

- As far as' I am Dersonally concerned 1 would welcome' o
such an exsxm.nation, due- to the fact that I would then be able -
to know how well my students were: doing in the sub,ject as com~
pared with aooroximately 2 000 others, in some tnirty or fortyu
institutions. : . :

S lill you be willing to give such examination Aif sent B
" to you during this semester or quarter? "If you desire, you can

- grade the vapers, and find out immediately how well your class

‘ has done, or if you ‘will send them 'bacxc to ‘Miss’ VanDyke ghe will -

T grade them. ‘and give you the results and comparative data from SRS
: other institutions. e , . .

1 sincerely hope you will be able to render this ser_,

" vice to Miss VanDyke, and I believe you will also be doing a -
- - gservice to your students, in having them. take the examination. -

- Will you kindly write your reaction to this matter, and mail it
to me in the enclosed self-addressed envelope? Please ind.icate’
the ‘number of sets of tests you will require. :

Thanking you in sdvance, I am s 3
- Very truly yours,

- C. Al Gregory ..
- Professor of Education
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I am sending to you in this mail, the mumber of tests you
asked for. Thenk you for cooperating and for returning the tests as
soon 8s possible. I shell be glad to give you the results of the
test. '

' The test requires two periods of fifty minutes each. If
you do not have two consecutive periods, I would suggest that you
give ‘the test as far as the problems on one dey and the problems,
the second day.

If you wish to use the test as & final examination, I shall
be glad to have you do so - just so the papers ere marked in such a
wey that it will not impete my analysis later. Return tests to me,
and I will pay for mailing expenses.

¥ill you please give me the following information:

l. Name of text-book used

2. Approximete number of problems your students solve for the
term

3e Number of times per week the class meets

4, Number of hours credits the course receives

5. What are the prerequisites, if any for the course in
Statistics

L4

6+ For how many weeks is the course given

7. Do you have'them}consult other books besides the fext_.:

Very tfulylyours,

Louisa A. Van Dyke
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Student's Neme_____

| A COMPREHENSIVE TEST . -
oo
 EIEMENTARY STATISTICS .

vil.UDe,.'te :

- 2.¢Kame of School

- '3‘} .standing 1n school' A- Check thue (x) Freehman

SOPhomore R »_ L Jn.nior o T: | Senior

4. If graduate student wha.t degree are yon seeking?

5. Are you taking statistics in leu of a foreign language as

a cend.idate for the doctorate?

L 6e 'iIn what department are you etudying etatietice?

o Edu:a_tion o Peychology Ma.theme.tice

. Economics_ _if etndied in atw other denertment

pleese ‘state_

The following teet 1e comprised of four Darte. These ~ .

| perts are fifty true-false statements. fourteen multi'ole choice{ . -f R )

~ eixteen me.tch anewers‘ thirteen probleme.._ Directione are given’;‘?»"?nl

" Awith _each‘ eection.
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“F
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'. Student" s Name_

True-!‘alse Section -_-.*» -

birectione° Place a circle around the letter ”T' i
~ Af the’ statement is true and a.round the “F“ if the T
o statement is. falee.,_"_‘_' ST A AT

_ '.Ehe product-moment method ie an exact method for finding
"~ the coefficient of correlation. ‘

",2;“'_~._Curvelinear relationshio makes use of SDearman' "foot— L
cooocrulel
- 3. The- greater the coefficient of alienation, the less is R

/. "’the predictive value. = . g
4. The probability of -an event may be expreesed 'by a’ frac—
" tion, the numerator ‘of which equals the total possible

outcomee and the denominator equals the exoected out-A T

 comes..
'gStatistical method. ie ueed leee now than it wae twenty

years ago.

. - The mean is- the center of gravity of a normal distribu- o
"~ tion and also the center -of gravity of either half of . it.

The normal pro‘ba‘bility curve may be - dednced from the
expansion of the quantity (af bf e)n.

. Mean deviation is. the arithmetic mean of the deviations
. from a measure of central tendency. - - -
g,
..~ in terms’ -of. the ~same unit with reference to the same zero
Lo pointe oo R : )
10.
1l. ,
*." the correlation between the test and some independent cri-

Measures are sa.id to be comparable. when they are expreesedf

A eyrmetrical curve hae zero ekewneee.n , R
The validity of a test is usually determined 'by finding

" teriom. . -

12. Correlation coefficients extend from negative infinity to :
" . positive infinity. : o
13.  The normal probability curve end the ‘curve of error are PR
" different in shape and characteristics. :

14, ‘The ogive is a cumlative curve. =~ S R
15. -The standard deviation of a derived meaeure is also known o
S as the standard error of that measure. :

16. - The 1limits of a score interval are independent of the

.. _.-number of cases in the class interval. g
17 'Semi-interquartile range is apnlicable to more: t‘mee of -

. curves than probable error. -
18." When two variables are so related that one denenée'on o

.. the: other, either one may: “be- the. function of the other.

19.

.f‘the convex at eigma's distance from the mode. o

In a'curve of error, the curve changes - from the concave, to'j
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' *“smmn g Neme .

The percentile rank of a meagure tells the per cent of

" measures it exceeds in a universe.

- The reliability of a test varies inversely as its length._.

‘In terms.of reliability coefficients, ‘the median is ‘more

'stable than the mean. - : o
If the mean exceeds the median, the skewness is said to be,,:" ‘

positive. )
The magnitude of the correlation ie meaeured by the tans'
gent of the angle that -the correlation line makes with the-
x-axis where it oasses through the point of intersection
of the x and y axes.

‘The class interval determines the height of the columns of‘ufr‘il

“a histogram.” . .
~ The median ie affected by extreme iteme whether 1arge orlt -

small.:.

- The best fitting etraight linee of the meane of the rowe

and the means of the columns are called regression linee.'

~ The first quartile in a skewed distribution may exceed

twenty-five per cent of the measures. -

bl'The normal curve ig bilaterally: symmetrical.v

For the purpose of making comparieone, measures mey he re-i .
duced to a common basis as in percentile rank.
A carefully chosen random sample will have’ apuroximately

. the same spread and the same mean as the total ponule.tion.‘

If the standard error of the mean is small, it signifies
that the obtained mean is very close to the true one.

. The deductive method and sampling are similer.. R
The regressed score from correlation data is of little im-

portance for prediction. .
Errors of prediction are deviations from the oredicted

‘scores. S
-~ The method of partial correlation is an enlarging or syn- S
~ “thetic process. - -
" .The term ¥curve® in statietice may nean any line, traight -

or curved which shows trende or directions.

The standard error of the difference between two obtained
means is found by getting the square root of their respec—
,tive standard errors. = C
The reliability of the meen varies directly ae the number .
of cases. v o
The standard error of the mean varies invereely ae the '
square root of the number of cases. = - o
The square. of the correlation-coefficient’ is eqnal to the '
product of the two regreesion coefficiente. L )
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. The lowering of ‘the coefﬁcient of correlation ‘oetween two- L
grteete due to errors of measm'ement is called attenuation. .
~The: correlation ratio is: the same as the coefficient of
.7 .correlation. :

CF Wb
... . ..are treated as if discrete.
... of the measures Within the sample. . R

Relia.bility formulas give a measure of the- effects of er- o

- Most data in- edﬁcetion, psychology, 'biology,_and economics f'. K

The relia‘oility of a measure. -i's ind.ependent of the spread o

rors due to ceuses other tha.n those which a.rise from

" 'sempling.

F h’(.,’
. game distance from the mean. L .
- The 'square of “the - deviations about an assumed mea.n -are al- '
. ways less than those about ‘a’ true mean. o

A true measure is the. arithmetic mean of a. la.rge number of
- obtained:measures. g B
In negative ‘correlation, the correla.tion line runs through- T
i ’the second and the fourth quadrant.. R . .

r hs;
:E;”9ri
~F 50.

In all dietfibutions the first and third quertiles are thet'




‘ greater than three sigma

o : _grades from a11 the A-etudente in the universities of the e

Lo

| Studentname
o ulti le choic. .; : ’

nirectiens. Place check to the. left of the correct :1- o
statement. Check thue - X. :’ S

" _Ir four coine are tossed at one time, the chances for four hee.ds -

- six in eixteenb
one in sixteen
" one in four -

Four times the pro'bable error or. four P. E is. ,".:: B

equal to three sigma - = .
__leee than three sigma

The relative variability of two dietributions may be computed 1f€.{1,l; K

_the number of cases is knovn -
their sigmag and their means are ]cnown Cor
__the- ranges of the two distrihutions are lcnown

‘Which of the folloving da.ta represented 'by a frequency nolygon
N 1111 approach a normal probability curve?

United States - o .
the num'ber of years of eervice of teachere S

. The meagure of central ‘tendency that lende iteelf to alge’braic SR
- treatment the moet readily is: - : . A

mode
-mean
_median -

In a ohewed dietri'bution with meaeuree arranged according to e
magnitude the mode o , .

coincides with the median - = ' LT
hae a greater number of frequenciee than the med.ian o
13 the largeet measure in: a'beolute value . e

the length of ears. of. corn choeen at random from a gl‘anary' AR



.. -.marks.of all echool children throughout the United States, the

185 E

o Student"e Nenie" .

In a ekewed distribution, the median

uaually is 'between the mean and the mode '

“to the left of mean when distribution is skewed to the left |
__to the right of mean when d.istribution is ekewed to the '

Tieht .

;Between the normal curve, the base line. and the ordinates -
B ;erected at eigma' s distance from the mean, there are .

.26% of -the total num'ber of cages
"of the total’ number . of the. cases

f::'jli ____57 5% of ‘the. total num‘ner of the caeee

'l‘or the coefficient of_ correletion to be relia’ble, the obtained
j"coefficient should be - T R P

a.t least three timee its nrobehle error B
eight times its probable error - . -
one times its pro‘be'ble error ‘{g Lo

If a frequency polygon were drawn to repreeent the teacher' s

S -.\f‘curve would be -

Coaem

e

ekewed to the left - -
ekewed "to'-the- right = o
a normal proba.'bility curve e

:Which of the following claseee of da.ta. is continuous?

 nunber of mmile in 8 cleee |
‘units of time .
] numher of trains entering New York City daily

When eigma is

small and the range ie smell the curve uin be narrow a.nd»
peaked Coe

__small and the range is long the curve will be flat and
epread out '

_large in a skeeed dietrihution, it ma.y include ae , much as
75% of all the cases, when’ 1aid off- on. each aide of the
meeeure of central tendency : R i



E S#ndé#t"s..ﬁaﬁe,'

13; The reliability of a test may 'be increased. 'by S

decreasing its 1ength

—increasing its’ length - SR T
making the difﬁculty of the test questions more nea.rly
constant , S

1 vlh. Probable error as now ueed 1e f -

a li.near distance on the baee line

an error made in measurement
an error of sanml:lng '
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" Student's Neme___
_Match Answers

Directions: Place letter on-lihe to the léft-of the -
’ number that matches'it. o S

‘1. Histogram _' e A. -Should be used when work is .
R SR -\varia'ble, but time constant._

24 COefﬁcient of ! Lo
Co Associe.tion - ‘."B._’.The ,width of the columns is
ST ' determined arbitrerily, the

Do :,Spearman' ”footrule" ‘ - relative heights are deter-

co © . mined by the frequencies. '

"ill-.“f;Arithmetic meen R -
T : o Ce :Data represented 'by circle
e Do A.An ogive _, ... graphs = '
R 6i"_-'~Frequency polygon " D. "‘Q equals m_g
‘“-7.;_Pi diagrame :

T 2 B ,"Equals .6711'5 signa
8. 01aas interval o

R : - Fe. Eqnals,lv— gz_g o

9, I‘requ.ency tables RS SRR D -1

S Ge. A.*cumulative" curve -

10. Harmonic mean :

| el H. 'The peroendicular distance of °
11. T—scores of 70.3_’ R - point from the ¥ a.xis -

12, Sigm ‘ I ;’f![‘he mid-points of the colunns

13. Probable error IR E f'-j-”istraight line. I
14, fStanderd error of a J A'.'-'j'Synonymous with standard devi- -
. meagure - . j ': v . ation’ of a derived ‘measure. .
6. Zero_._orde:! of e S j,only two va.riables '

coefficients - . . ’ .
Sl e e M.,’;‘,"Should 'be used when time 18

AN‘.,:A measure of disoersion of .
e _v:origina.l data..‘:f; R

" of the histogram connected ‘by A

5.'.'A.n a'bscissa. of a point K.An arbitrary division of a range SR
' Li Coefficient of correlation with L

B variable and work 1s constant' R



Stﬁde_nt‘_-s Name

B O 'Distri'bution of data accord- C

ing to ma.gnitudz

' P. A measure two sigmas a‘bove )

f; the mean of the data. in ques- L

tion- L



~ Student's Neme -

Problem Section T

‘Directionss: Please show 8.11 work. Fil1l in the headings of the

o columns.

. 1 Find the .A.rithmetic mean from the following raw scores in a
. Geography test: 20, 8, 18, 10, ‘16, 5, 7, 17, 16, 13, 8, 12,

.9, 12,-8, 11, 12, 8, 13, 1o 9, 7, 5, 6, 12, 15, 10, 12, m
13, 12 1h 1o 1), 14, 6, 11 ‘and 8. Class interval from 4
to:5. 99 ,a.nd_so one.’ Use short method.- S

’ 1"86 ﬁfion of AP'roblrem‘

~'..j§cr:o”re‘g" ‘Frequencies| ‘-

2. Find the median from the data in Problem 1.



B t‘ 19° o »

3. Ilnd the standa.rd devia.tion from the date i.n Problem 1‘1 vee

‘ §' cores Freq uencles

. Find the mean deviation from the med.ia.n from the data in
' nroblem 3, a.nd 2. Use the short method.q_, ‘

5.  Find vthe:Qi Q3 and the Semi-inter’ Quartile Bange from the '
L data of any of the preceding nroblems. S ' -

R



191

Sﬁu&ehﬁ's Neme .

6. Give the . coordina.tes 3, ’4- and -5,-6 of the points P and Q

' respectively. Plot the points and draw the 11ne connecting j,, .
them. IR L - T o

. . . .
. . . P

7. Find the equation of the straight line from the date in
Problem 6 , . , :

: 8 Find the P E. of the coetficient of correlation when N
RN equals 100 and “r“ is equal to 9 S



Student'e Name__

9. l‘our students in a class of ﬁ.fty, maklng the same . score, ex-

. ceeded twenty others in score. Find the percentile rank of
the four students. : )

10. The mean and the standard deviation of the grades of the seventh
" grade were 65 and 14 respectively. The mean and the standard .
deviation of the grades of the eighth grade were 72 and 16 re-

spectively. ' Compare. ‘the. varia'bility of the seventh with that- of
the eighth. . .

11 In a random samnle of 500 cases. the mean 13 611» and- the sigma is.

8. What. percent of the cases lie above 72? Indicate method of
B eolution. Draw fivure.
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's't'ud'e'nﬂ % Feme__

L A12~. Find the oorrelation between the addition and. the handwriting
". ' scores of five pupils. Let: addition be the x-series and hand-

 writing, the y-series. Use Pea.rson‘s formila. Do not throw.
"+ 4into class intervals, but. solve for actual values. Put 1n the -

L hea.dings for the columns.~ ' Ct : : »

o] st | st
o |

s e w ¥

13 Mark of 8 pupils in rate a.nd. comprehension 1n silent reading
o are as follows. . solve 'by either R or rho. SR

'Pupils | . Rate Scores | Comprehension | ..

a. W

1o 15 RN




b.ﬂrﬁe-False

Statements

. APPENDIX A . -

~ Multiple-Choice S

gy

» “Probiém ,

rs . Section = .

B 3 W

o

H 13 +H A3

= b

T 13 W oEaa W W

0 ® ~ O W

12

13
14

16

17

18

19

T 20

Fo

T a2

T 24

F 26

T:27 ;

T 28

'

T 30

. T 31

m32'

T 33

F 34
T 35
¥ 36
T 37T

ﬁT 4o i -

T

F _lm,'
FUs
F U6

U7

r‘hg

Thg "
T 5

F3g
15 T

r3

o

T 41

9.

- 10.

11,

o1

el

o
(]

11,

= 11,79
e =12,

5.0.53.68

X
. Q3 -'13,9 _
"~ S.I.Q.R.&

2.5

'coor¢in£tes':'

of

Qi»xl y1 aﬁd,

X2 y2 are

found in =
'quadrants -
.one and four.

"hy-5xf1 or!.r
: 519’4-Y - -1 o

'PQJET;A;QlogI"

P?‘B = I

Coefficient .
of varia~ ‘

bility of
- Tth grade

S= 2154

" Coefficient

of varia-
bility of .

" .8th grade .
‘= 2222

15.874 02 -
a1l the: .

' cases are
.. above T2.



' inf»¥§:ue;F§15e,~>
- Statements

Multiple-Choice =

ke

Matoh =~ - Problem =

- Answers ° Section -

12. “;*56f the
coeffi~
‘cient of

- correla~
. tiom= 1. - -

13 j‘ﬁ;’. 1?‘*? |
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APFENDIX B .

PHE CONTENT AND LIST OF REPLIES FROM THE COLLEGES AND

VUNIYERSITIES CONCERNING THE GIVING OF THE“TEST'

The following key has been made- to indicate the Te-

' eponee which the colleges and- univereitiee ‘made to the intre- :

.ductory-

8e
be
Ce
de

f.-

Ee
he.
i.

‘Teete and-Meeeurement Olaee. :

letter 'ritten,by‘Dr. Ce A. Gregory.

Favorable to giving the test. :
No-class at-time of- receiving the letter.w
Not time to give ite:

‘Tests -sent-as requested, but mot returned -and no - reply

- to follow=up letters. : a
The ‘only school ‘where-tests were wanted but the order :
overlooked.
Course "in business statistics and the use of machinee
‘80 that territory covered was not completed by
' BChOOIO

~Unfavorable to- giving the test.

Gave the test.

The oollegee and univereitiee will be lieted under the

respective states that they are in. The letters above will be -
;placed after the names of the collegpa and univereitiee."-v

University of California - Los Angeles. &,

A total of two hundred eixty—two lettera were received,

A total of one hundred thirty-three collegee are repreeented by
“thie correepondence.‘ . , .
~Stafe College for Women; diy ~ f.iubnxevelle | ;-v ay b
Arieopa~-e L 7‘ o
‘ Univereity'of;Arizona o fi | Tuoeoh 1 ;i‘l ;#, S
California » L ' | | ’~f' |
University of Californiai"“ o Berkeley',", o "a; 5
Occidental College - ... Llos Angeles - g.U



APPENDIX B (Continued)

California (Continued)

Stanford University : Palo Alto

State Teachers College Santa Barbara -

Mills College ' Oakland

State Teachers College San Diego
‘Colorado

University of Colorado Boulder

Colorado State Teachers College Greeley

Denver University Denver
‘Connecticut -

Weeleyan*Univeréity Middleton
-Delaware .

;#Univergity of Delaware - Newark

Florida -

Florida State College for ‘

- Women Tellahassee

Georgia

University of Georgia Athens
Igaho -

Lewiston State Teachers College Lewiston

University of Idaho Moscow
Illinois ‘

OChicago University - - Chicago

James Millikan University Decatur

Illinois Wesleyan Univeraity Bloomington

,Eureka College g Eureka

* - Instructor became ill, and his class schedule was not
followed.

.a’

&,

v oo

5 oo

196



APPENDIX B (COntlnued)

Illinoia (Continued)

Western State-Teachers: college

Rockford College
Univereity of Illinois

‘Indiara

University of Indiana

- Purdue University -~
‘Butler University - -
Ball State Teachers'College
Earlham College

. State Teachers College

Iowa:" .

Towa State Teachera College."

#Iowa State Univerazty
Kansaa' o
State Teachers- College
University-of Knnsaa
State College -
State Teachers College
University of lichita
Louiuiana
_ University of Lbulsiaha 1
Maine - -

Bowdoin Cdlleger
University of Maine

Maryland
Goucher College‘

University of Maryland
- Hood-College '

# Gave Kélleyfg Test.

_ Macomb

Rockford

- Urbana

Bloomington- - -

Lafayette -

 Indianapolis -

Muncie

‘Richmond
Terre ‘Haute

Cedar Falls
Jowa City

-~ Emporia.- -
' Lawrence " -
" Manhattan - -

Pittsburg

Wichite
Baton'Rouge

. Brunswick

Baltimore - -

College Park
Frederick

X

Fooory

Qymvrw

rEa

57



APPENDIX B (Continued)

Maryland (Continued)

The Catholic University of
America

George Washington University

The Ormond-¥Wilson Teachers
College

- Massachusetts '

Boston University
fHarvard University
Mount: Holyoke -
- Tufts College "
Wellesley College
Clark University

Michigan

Albzon College

" University of Michigan
University of Detroit
Battle Creek College

'~ Michigan State Teachers College

* Minnesota *
University of Minnesota -
State Teachers College
Macaleater*College
Missiasippi

Agriculture and Mechanical -
College

Missouri - _
University of Missouri -

Washington University .
- State Teachers College

# Gave Kelley's Test.

Washington, D. Ce.
VWashington, De. Ce

Washington, D. C.

Boston -
Cambridge
South Hadley
Tuf'ts
Wellesley
Worcester

Albion

Ann Arbor - -

Detroit
Battle Creék

.Ypsilanti

- Minneapolis -

St. Cloud

- Ste Paul

A. and M. College

- ‘Columbia

St. Louils
Warrensburg

cvovooco o

o'o'0 oo

oo

oo
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APPENDIX B (Contimued) |

Montana

Intermountain Union College"

'Univeralty of Montana |
Nebraaka:

| University of Nebraska

Peru State Teachers College .'

~University of Nevade

New Hampshire C

Um.vera:.ty -of New Hampshire :

New Jeraey
_ Sta.te Tea_chars"Col'lege :
‘Rutgers University
Princeton-University

New: Mexico

‘University of New Hexico o

 New York

Alfred College -
State Teachers-College -
University of Buffalo"

.St. Lawrence -University - .
Fordham ‘University - -
Colgate University -
Cornell University -
Syracuse  University ..

College of the’ City of New -

York -
Hobart College -
Teachers College, Columbia -
- -New -York -University - :

Dopt. of Political Science, i

- Columbia University
Hunter's College

Helema
- Missoula

Lincoln -

Peru -

Reno

Durham

| .Hontclai_.r"" -
‘New Brunswick
_Princeton

Albuguerque

* Alfred

Buffalo

~~ Canton - -
" Fordham  ~~- .
S milton,.. R

Ithaca

: New York City".- |

Geneva

New York Gity A
- New York-City -

" New York City

New York City

.8.,

o

CE- T

0T APNFHT TCOCCCRDCTD. .
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AFFENDIX B (Contirmed)

North Carolina

University of North-'Carolina ‘-

Duke University

North Carolina Teachers College

North-Dakota - - - -

State Teachers College

University of North Dakota

‘Central Teachers College
_OhiO“-

Akron University -

“Antioch College -

Ohio University - -

Ashland College

" University of Cincinnati

University of -Ohio - ‘

Miami -University -

Oberlin University -

_ Wittenberg College -
‘Marietta-College "

‘Ohio Wesleyan

Dennison University

Orggon““

. #’Uniféraity of Oregon
©  Willemette University:

Pennsylvants

" Bryn-Mawr College
Wilson College - -

State Teachers College -

Bucknell University -

Pemmsylvania.University....-

. University of Pittsburg

Promised to give Kelle ‘5 TestQV-
# sed to give v

Chapel Hill

* Durham

Greenville

Dickinson
Grand Forks

' Edmund'

Akron - -

- Antloch-

Athens
Ashland
Cincinnati

" Columbus

Oxford + -
Oberlin -

Springfield

Marietta-
Delaware
Dennison

 -Eugen§
Salem .

Bryn Mawr -

Chambersburg
- Indiana c
‘Lewisburg -
Philadelphia

‘Pittsburg -

oy

vwv&v&wwd&sw

03

orroro
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" APPENDIX B (Continued)

Rhode Island
Brovm Univeraity o
: South Dakota

The NorthernNomal‘and .
- Industrial School
South Dakota State College

Tennessee-~ - -

~ University of Chattanooga -
University of Tennessee -
The George Peabody Teachers
, ' College '

Fisk University

Western- Tema State Teachera .

‘ College

" Northern Texas State Teachers
College

Utah
University of Utah
Virginia - |

University of 'Virg'inia.
~College of William and Mary‘

Ylashington

~ University of Wa.shington
State Teachers College

 TWest Virginia
University of West Virginia
Wisconsin

University of Wisconsin

Providence

" -Aberdeen

Brookings

Chattancoga

" Knoxville-

" Nashville
. Nashville

Canybn' .

Denton

‘Salt Lake City

Charlottesville
Williamsburg

- Seattle

Pullman

- Morgantown |

 Madison

a,

‘a,

oy oo .

b‘b‘

20L



APPENDIX B (Continued)

¥isconsin (Continued)
Beloit College

wwbmingu A ‘
University of Wyoming

Beloit

Laramie

201 a
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'APPENIEX nCW
“TABLE IV
» A CO!PA.RISON OF THE COMMS OF T™E INTBO]IICEIONS ,
.A.ND PBEFACES IUR ELCH OF '.L'HE ',IHBEE GRDUPS OF S'.I!A‘I'ISTICIANS “ .
- 0 y— - v
§ ,gz"; 8oz
= .ar't: "-?o,'—g-Sm 9 2%
_ Itang ;g;j_ "-f'zﬁmg ‘ggav_
g2 AmEs | 5
oo S®w R |- 333 :
T i1 ;..|Average Per Cent for Each Grovp :
I, !ear in College. the Course T | L
__ Offered .. . |1 o 15 - 60
I1. Aimg of Aut‘no;;g :
A, To present the subject
matter clearly to those R ‘
‘deficlent in mathematics | 8 | - 69 . .80
B, Aim to make the meaning ’ : ' '
and implications of sta- AR
tistical procedure clear 4o 30 80

C. To develop skill in statis- - ~ : o :
~ tical computations 0 . 30 o
, D. To develop the fvhy" of sta- o :
. tistical procedure and to
concretely relate methods
to public and private

___ , economics 20 0 0o
Tii. Mathematical Prerequisitesg ‘ _ S a
A. Fone mentioned . .0 61 60 -
B, High School Algebra 60 15 4o
C. One year College ngebra 15 . 1 4o
D. Least Squares: =4 -0 ~ '
- B, Analyticel Geometry 20 ;- R
¥F. Trigonometry : 20
G. Logarithms . _ 0
H, Differential Celealus | W0 7 -2
IV. Length of Course - S .
A, Three tems or 1 year = 0. -
"~ B, Two terms S .20 - 15 .| W
C. One term or % year = 20 ,_ 15:~_;_ -




it ™ .| 6¢ o] €€ | # | 95| eq | 21 | £U S0 edereAy
0 0c | &2 0 | o [o. ol o ]Oo0 o6 | "~ - - Butmody’ °gT -
0 LT | ot ¢T| 6L | 2¢ |62 | d4th | h m . erutdaip 9sey *UT
6 Q9 | le g |1 0 29 | L | 1L | LT | | uoj3utysey m.n
0 €T | o5 ¢T|. 0 ¢9 | 2| €9 | G |0 o o BT C
m sty | 8h of | L& | Gr |le | 8 | TL |2 | . o o m
R | o G |"ge [ 1t | 9t | L& [ 9T | 9T |- . 0OTXOJ MaN ‘LT
0 f log | 1| o6 | G |6t | % [ 18 |9 | Azomﬁﬁ feszep MoN ‘2T
119 2 | 94 | | 6 ec | e | ¢ |9t | -, . eBeIgay. ‘1T
6 mm 0 L GL | qe| ¢ ¢ ot | - i wweyuoy QT
6T .| m Gl WH. 18 mm fih ww 9 | &1 . . . JANOSBIR °6-
eh | @ T 2 | 9 1 0 T o2 [ | .. -  PpuslAxsy °g -
29 | €2 10 o0l o g | ] ST |8 G || v eugeR °L
o | #T LT | 0| T2 m |l s¢ o 'L . . 833?# .,m :
T |.gG ! \.m o mm 1 mm 2 m mm : - -sesusy G
0 ;mw 10 0 ¢l he | 1 T |l ._ﬂmﬁﬁm m
0 |- _.m:,‘ L &2 | o .[-o&.| 92 | o |'HU | .- BTOUTILI L
0 .6 mm 1o | wt | wu:| | ot | 6 |HT: | . -~ .- ouwewl '
¢e .98 lee o l.o“fo | mm | L9 | e |1t | . .+ BUOZTIY °T
S : ) 1 5 mﬂﬁﬁgﬁs mpsm ‘T
da Sk . )
gs | ¥ 8% | ¥ Ry BR |82 82 |58 | &8
m.m N w.m.,ﬂ .mm mm..,...um_. g | 2B .m.m., o8l . .noo%m
a5 [ BT 182 |57 1B ", |ss | BglBEo|Eg| o E
SN T R R S |agd: .H% 1Bs | 58 nm._ g edAg
\._,,H,mm. K u.m , ® S ﬂ ,wm ; n b m. o _ SR
Uy —ourTd 11512204 —OTSITAs
*ox0g . - =88 -#9¥S Jo mo.ﬂﬁwoﬁ

\

o mmHBHmmEH»S EQ. mmamnﬂoo .uo mbomo modm mom mMommm .mo S
Bﬁo ¥3d w.c.qmmb.« GHL QY LJEON0O TVOIISIIVLIS ZHL J0 WELI- mo.qm ¥0Z HOWHE 0
E.ﬁmu Tid, mmm .mo,m Bmma mbumﬁmﬁm.wss mma ,mo ZOHanm mmﬂﬂ..m.ﬁbma mm.a. g0 mumhg




6 | os | e | oz [ww| Lt | ne | g [er | U : - eFeaeay
ee. T .19 | e | £& | It | & | 68 | e | ee | agﬁﬁ& ‘uojFutysEy | m
[ ee | ¢ ] ]G |8t | ¢ |L |G |6 S ‘XTeTOjUOR ‘- -
S R P I B O R RN R : . ‘AeBIop MaIN °Q -
o | L9 o5 | LT | oG | €€ | o5 | L9 | €€ | Lt | ‘. Enolp 1S ‘sjoseuuip L.
0- | & | 2l | fr. |G| o G |6 | o0 [.0 [« dgsyyrg ‘sssusy °g
0 06 |t ¢l Lol Lt €€ | 6L ].9 |2 o eixodmy ‘Sesuy ‘G
0 | of| 46| G i| oG |lor | G | | G |G | emed exxep ‘swetpul ‘4
T T9 | e | 8T | GL | 2¢ | H#& |9 | ®:[-TT | - UOSTIA
. o a N S - puemrQ ‘®viq . .
0| Ly .omf T o L ¢t | 02 | 02| 02 ~ fLoteaap ‘operoro) g
. | w8 | 2 | L& | Ly~ | L |9 )| o0 | O . 03a1q ues
B v e - JdﬁQMOMﬂﬁuO.u
v ‘ 8039TT0p
- B I o uuonvuma 93818 mMma
o | | e |t |®e|e |wm|e|L | oftoay
0 | © ot [0 Oz |0 & [ Ot [ Ot | Ot onpIng ‘¢
h e | LS 0 .mﬁ 0 | LS & | 0. | 0O . TWBTH °2
L. ¢9 |  of ¢ ¢ | ot | gy | of | OT | o1 \ sesugy °T -
i ., e . - WeFSTI0) 93235 "I1
HEBPIAEREEEER I
SR Ep| g9 |ge 35 03° |E. (R (&0 (B DT
Bl AR m“ ®o |aa |= = HW sm mﬂ. - edAg
| 5 @ Hy oo 8.. mm m , W . ot
Juey ‘oxsg  Juprdwes  ssouMexs | Mo*nonﬁmcoz

Adoﬁcﬂacoov

Hnmda



a.:  08

16 9t | 14 22 | m:

00T

4
- 82

g
o

Ta)

1 & |16 | T
1. w9
| a8
e

.98
e

28 | £

o mm.

18| =
o | ot

| nle e
06 |0 | 09| ol
82 6 | ean e
se | on | o] s€

_m.,.mm_

M

2

~ M~INO
INF-O W 0O gy

1ERES

mm 0_ | oL | G
& | w3 | Ht |9

o | 48 | 1€ | €2

Mo
w0y
()

0 of .

2
Of | 0 | 6ef mm.
2 o | #| 9
¢e

HORgRT gy oo 8
o

-~
o

e e
GG} 0§

wooun
(WA
M

1€ | st

n&oﬁé oTY0
e . POOH

[
SE

—~
o

B0 ot
RoRy

O
.~N
Y
[

‘

&
=
| 5
w

&
=
wlw

. mmgobﬂ :

ﬁom inY'y

. paopoow
S - uojesumg:
~ .0 euealdsuueg

, : _hnopaom_,

STIIH

e
S xeAus(T
L. erquatoe) .
al - oo oZBOTUD
Sl TTewong
B IR . 3
e qooTquY

_ ... SeT}IBIGATUN PUE
R R .uomoﬂoo opaﬁum > :

o@mﬁou&

ﬁpmﬁﬁﬁo
e ﬂguq

..H

2
..m

moﬂ 18I9ATUN

egseg § -
- mommop |-

- peutgeq.

Hueygoxeg |-

" WOT4oUPa(T.

*84A - 9Tdureg . -
‘eoTdueg 0

~ssomsens

- Iej0eIBy)
. 8AT}IEOQ

N séeu«_
o uotge |
~T4eQ uwey | -

WO} ETASQ
© pIEpUBS

s

etqmﬁdq;oa 1

weeR Jnoqe
*a6q 3O °BS

e rowed

E
[pal
g

|ees ozez

— Q., - ncﬂqudnm
BSeUMeN§ ‘| - . Jo SexnsSway.

o i ,Ur_..ooﬁum._ A
I R

- Tedforumny AT

E | A.oo.pnﬂpnoov m mnm«.n.



om.,wnmrd.

[T
=
A
(1)
(T
=
”n
s
o
[T
N
=
=

- . on-.. 0 .G |. - - ..o mnﬁoé 8T
el o w8yl T ﬁﬁ&g 38e °lT
66 ogq - TU DT U0RSUTUBBY ma
06 g9 .G L S ﬁﬁm.:»_
B0 TR (B m: Amummpﬂmv homnoh MaN ma. .

S R o : oTup ‘¢T
ol s e | . oOXep Mey ‘2T
oL o8 GG | o BIBBXgeN *TT
o - ge ... .. . weusquof ‘0T

69 88 - .qw | 0 - TANOSSIR %6
el & - lg | TPuerdIeq ‘g’
,.,&.;mm SRl outeR L
R 43 - S . EuesmoOT ‘9 -

¢ 09 L9} . sesuEy G
RN SRR ¢ BRI ¢ B I 1 L3 ¢ .m.
oot ooew. T o BIOUTTIL ‘L
oot oy o L&} - oyepl 2
HETE | ST 1 SRR ¢ S DU - BuOZWY °T

#
o
5
~
ROARS B ABRRASLSSE R
2
0
)

M
=

S N~O

e
~
~

]

BST4TBIGATUY 93835

 ueey]
‘W3 7Ly 87T
" - {seepenay v

PEL T qoouog
Jo -

ueeR gmoqy
P‘BGI(‘:S Uy
£31T3qRTTeY
U0} BLIB)
weoR ® JO

rarag *p3s 79
I TTTaRTToH

aeq 3o *bg |

]

IF1QC 5O IOX
| -IE puess
*Jso
de de

eanseo) JO £37TTqeTTey

Aeoﬁﬁp:os ﬂqmqa



5%

T

SR

B

. e

X .mm,.

T

07

At

T

| I

g

voa Lo

T

L

HH
81

R
It

S GT.
ST

e

,.,,_mm .
g

LG

|
89
- g5

&
T

: ,ON_.
e

TR

A
6¢

Nv ,.v
M

"
=

S
.mm.
1 1o
"9

| #

Iz

9

¢ ,.

¢ eTrodmy ‘Sesuey’

1o

St uoBTIA dgo
S .ﬁeﬁ,ﬁoo I0 »oﬁpma‘

69

=

RO R

L

gefa

Y
YAy

Y E

. ~\0O
W IO A

.om.mnmb.« ‘
.Emnﬁoﬁo i
Lo uoay °T
mmaﬁmnohﬁb .n&,no.nﬂﬁ >H _
. | om.mn?.&: _
nﬁnﬂm tuoyFutusey
nﬁmﬂopnos ‘L8300 p Mol

| PROTY *3§ ‘ey0BeUUTH
m&npmpp.ﬁ ‘sususy .

‘_ﬁ'mxd =0y

e

m»ﬁ.mm axxey - .wn.mﬂcﬁ

.-103«\

Ao198ap ‘opex 010D

. 0301q ueg .ﬁﬁomﬂao
o SR mmmo.m.noo )
p mnogoaoa opﬁm HHH,_

et

mmﬁgd

T v. mﬂ@nﬂm m

- TweIR ‘e
sesuey ‘T

L umep
©TURTIVST.

. goyt 4n0as.
“*A8Q JO °BS:

' pwezdg pue

*Ig PIEDUBLS

° WOTIBTIBA -

e

b

N 'tV!-BBN-V'B: 30
£ TTT9RTTRY.

‘éoﬁaié;;;ct I0

" | eansesy enay

[V

§l sarTieerTen |
) IR

Q
- &t

Pt

+ O

ot
—
2
'
Kl

X )
[V}
~

o115 "prerg],

T

Jeop Teey |

VLA e mum.o..n.nou op.ﬂ.m HH ﬂ

- .88 ufe_';payq"

I

Sl e T Fe
Lo e

A.om.pnﬂcoou

mnm.da



>
R )
‘ .
N
+ -
) e
= -

”iw¢z wmm m %momw_ m:wﬂ, wwwm.ﬂ m,mmw S w .mmm_ww@_».__m_@. ommno>4

™~

NG 1 O = G
> QRAC RS

—

B0 O \D
N

oot | .06 | oot | oL | & | oot | . . woSTH  *9T.
98 |l | Tl pls s e | 0 pIopRoR tfGT
ST LG [ LG of 6L | LG -] 00T f e nopoonﬂnm_umH.‘
. 66 |- G638 - lg. |- -06 . ‘:N s eueATAswog * 1
ol || e | e9 fose ot o dpogeegriet

e Lmi ‘= [ewl | €6 ot | e 8T T
ol | 09| of | o6-| o€ | o | v - voom 6 -
| 6| MM;aA 98 |vTL e | .54 S m&whdm.ww4\
8 | Llo-| 6L | o8& | Lt |8 |- Ioaus(q *g

ol oo | e | | || 0 wemI G

- HRER

_mm.“_.ﬁm;:m_..,mm,.mm.r,m;..u.. ,_.omsﬂqb,_.w-
Sl th'| e | 9% | f 68 S Ltreuzong ‘¢
L 19 | om”s I3 [ lg o |l o wergg
C9e | oS || ALy oo o udomRuY T
B T N _ 807 TSIGATU) PUE
mmuoaﬁoo opd»«nm >W

“wesy

OTOW}TIY ST

«

ueey; 3moqe
*Asq 3o °Ds

equsesj Iy

.?Fpaﬂ

Aﬂoosvm..
Jo -
odAL

-9 IN8 ¥
023 *puULLS
/30 wOT3RIABA |

BTEXOg 1oy
Pesadg pue

ueoR ® 30

- £37TIQRTTeY
R

‘I0XIF . ‘puels

HITIQRTIoY
0OUIXOIITT O

- eanseey o £4T1T98TIOY

- (PoTwiaUOD) I ETEVE



.05 we. | 04 [ - - esexeay
— | 00T | Ol 0% | wnﬂﬂo.%k@ww.ﬂ, :
| 6E wm | on | erumSara 3sey LT
K9 | 9 | Ly .- uwojSutusep °OT .
el e | 04 | eTTBITA GT
et | gw |oo& | o T om0 CHT
| €6 en | St@ | o | .. OOTXOR MOy T
B o RN 7 A DO 4 I I~ I R %2&. Mo 2T -
Sl eet e ] €4 ‘exgeIqeN ‘1T -
SR T I T K- I BUBUOR *0T
coles | LT | itamossTR %6

a9
~
0
A}

[9V]
Yy
22
~
ey
o
O
o

s 00 ge ] 0G| 9T B I - RSO DU
Nrer|ooe | el ] L colee |0g e |t 38:.2. -
| ele e | L6 | oot| oo Couert 2

R RS- T S R O/ GO P~ - R ..mnou.“ud.v.._..m_...
A R ...355 o%eis I

8
~z$953
=
&
e

Hoonom ,.,\_.
(I
o&..a

'uéweﬁf
-~ ueep

A 3o sy
£y

@ »Tozo|
‘wotyTeOg|

qﬁI 'é;:obé

qreereE|

A . ..ﬁc.mH Hn,",mu. -
vOl0 Y Fo eansweep | .

m .ngnop:

‘=
K
+
o
=1

N unma TeIjusp Fo BOJUSEOR no.nv

mmﬁuwmmgﬁs Eﬁw STOTTION O dNoYH HOVE HOI- mmoﬁm d0° :
Hzmo mmm mw<m§< HHL QY LIEQN0D _H«ogmmﬂd.am HHT ,mo qﬁam HOVE u0d .mom..mm _mo

Lﬁo mm& mmm mo.m Bnm_.._._ Eumﬁﬁﬁm&.oo mmw .mo .zonaomm mmg.mé mmm J0 mHmh.Hﬁq

.. -

HH ﬁ_qu_a

..n.. anzﬂmmd




.‘2205. 

Lo

19

HE

49

- I .A,wm )

T 7

06

i

. mw. ;

S %

ON

s

CE

5
It

<
s

N
| W

e

s

Gz
| 1s

3

oL

A ., . ,OOH

.uhw,:
9

5

19
S
_:.. mx;. |

L9
gy

(@]
0

IS
Tl

¢ -
1

2
g

5T

M
1 0§ )
i.

e 1

18

gL

Iy
L

I3
| oS
R

s

85

1 e
05
a3
.mrw.,
‘w N$m
om

g

53

»
e
| e
'

6

o O
- %00 M

0%
hU:
el

4e

.

93exeAy

nuﬁaapm

T fuoyFuTuEey
Sl - IPETOUOR .
 ‘feszap Moy

.c.po._..o 18-
w»omonqwz

maspwpa«m

~ epaodg. ‘sssuey

93mey

. eazep ‘wwerpup
. UOSTI4 PuBmIQ

-‘epqumy

-, =00 0 30TX81Q

Lo1o9ap
¢0pexoT0)

. o3eyq wes

- $gTUX0ITTe)
-, 893eT10)

M.H.OﬂﬂO.NOB e3®ls-

83vI0AY

~eupang

TWBTR
umwnam

umMoﬁHoo 93E8

1&:51903

g0 83 TWY

E

A -

e.

m
B
B

8T8AI83U]

: \moﬁow

8 u9
= aﬁwFo

woonum_
3o -

Auozn«usoovvmm_mnnsu\



221

: _. .N .w .  Am_.; _o: N R A R R mm__ oL | 69| 48 | .eL | &L [ o omaum>4

05 | O | 05 | G [.0 [ oot|. ooL| oot | oOT [-0OT| - ... - UoSTIA mﬁ,

16 | L LS ¢ | L | TL| 98 | 98 | L& | oOT| = - DIOFHOOW G

& 62 6 | o4 | 6. | #9 | 98 | 00T | TL | 98 | . uojedoumg .m 2

26 | th | Ll | 68 T | 86 | 66 | 86 | 86 | 86 | . - ®MmMeATdsuueq ‘(T

| 4t oo | Lo | e (8t |oo9n- [ 69 | 29 | . 4pogeed ‘2T .

O | 9t | Tt | 9% | 9t | 96 [ G6.| oOT |- 68 | 68 [: .. CBTTHNL°TT

.2¢ | st w.o.ﬁ. 2| 8T | oOL| -00T| T6  |.0G | 0§ .. .u¢huﬁmos OTYQ: *OT .

e | 0oL .0 oL | 08 o | o6 | 05 | 08 | . T POOH 6 .

98 | LG Npm & | L& | 98 | LG [.o00T.| oOoT | ooT| . . epexng: g

T || 26| - 19 | 8¢ | .26 48 | 69 .| 26 | oOL |"0OT| . ;,,, exmg "L -

It | o ¢e. . €8 | o 26| G2 | oot| & | L9 |- . eAueq *9

oo e | oyt | e | e | gt | e A9 |TL | 98| ;._xuﬁnsaﬁoo,umﬁ
.. 8 6T | € [~o.. 7| .41 | L | 29 |48 |.LL [ ooT| . . . -oFsomUp um\
e VTt |00 STt | 1T 0 | 9% | 94 | 9§ |22 |.e2i | i o - TTeuMong ¢
DU 4 ¢ T o | O €T | 03.:f o00T|-L9. | & | e |- . - uMoxg *g-
.. 09 | S| o&-| ot |-G | GB8 | oL'| &8 | 06 | oOL| - ‘MOOTIUY T
I I N , R P R AR AR IR mmﬁﬂunobﬁb _
. o . " pue momw.n

o0, syeatad m»»»

Loz | ne | [oss | e | o9 | a6 | e |on | ommmesy
& &' B | & [0 & [ & | & - wewmespg
e | T 1 6 ; S 0§ |+ ¢ uoryy °T .
S mm.mp.mmnob.mcb
B Hmmﬂoﬁnss .>H,w

.Hoomom
: Jmmm ummw © .8Teaxejur. L sgsey - |’ .pnmm,.mwo mmn.pm.mmm _ o

P

g °SA

g

0o

K,
102008 |

83 TwyT

q

Sy

?

T
“P'F%%K
- ovon |
—
-

Z
L
¢
o

X
L
u
P

| .
. L

 (vemumuopy 17 FTEVT




o
—
s BT
o
A

| ¢

I~
)
WO O M=
apeerrte

QH

ol
o
™M™
o
1

o

0
O
o
R

~ =
SN
oy
~oa
Q=+ O
AR

T}
=)
n
-
OA)

0

o~
18}
LAY

{Co)
M

O

'O‘

‘o ~O
R
=
-
A

-
~
\O

=)
N\:ia
AR

| eFexeay:
T sumosy

© o RTUIRATA 9894
0 uojSutysey

BTUTSITA
B ) 4 (o

ODTXOp MOR

- fesaep MaN
L eq88Iqe) .
L. euBjuOR
7 JImossIy
S pusTAXBR

~ euTey
BuBISTNOT

. sesusy

BUBFPUT

.mﬁonwﬁﬁwﬂ
- ouepI

L euormay
B ) %

-1s10aTUf 93938 °T

oN. i
‘1

‘qﬁiezdos .
FOTRTWET| -

-t

X0XIY
Jo eaxny

T
9ATED

719 oumAg

Teleleltd

AXD) T80
Tx3eumiy
qoxd
N_JO
apeq

%

seany Jo

uonye

<+

CRGEEIT

"~ qoouog
o Teene

- sejaay  syderp Bexodg

.,AuowaﬂwnoOV.

11

e

TTaVE




223

3 m.n ,A
00T

@

s

BTy

61

_E ,

o
L2y

i

| e«
| m

%
.
- 16

€T

19

L9 .
29’
€3
2

1T

#

st

Ng M~ O

=

o

e

e

TT
8T

=~

‘o N O M

L9

S G
. ¢g

IR ¢ 1 A
By

cees
Ly
89

149
Gg
1 g8
16
) . mﬁ_

i

| =0p Fo ota38IQ
g |

- .__..FW

f

0%

T

ot -

- EL
=] A

. 83exoAy

- wewrTod

.qsmﬁ%&—_

ITETORUON

t4a810p MO

. PaoTp "8
. ‘syossuuty
- 2Imqs33tg

_ - ‘sesuey
aﬁo&ﬂ .m.mmn&m g

9JMBY 8IISF

¢ .933& “

nom,mds.da.maﬁo
BIqQUOT

. Ketedxp

‘opsx o._..oo.

omoS ueg

.wﬁanom.ﬂ.mo :

89501T0)

mnono,wma oes
S .o,mwuob.c. .
" ouprag
U quet

- sesugy °

mmmoﬂoo Eﬂm

= \NWO - M~ . ®

HH

La-;'.téé ?izoé )

“PUE 8T

PAUT 91008

30" 37mT.

‘peuTIeq

L eAImy |

mg

I| .

-tmewna 3

AINY B

TXgemuds

nmﬂnmm.

89008

| xoxxm
130 aaxny.

 89AINY) JO U

»m»mugmu&

.noonom, ,

333208 HH ,ﬁmﬁ

e



16 | eSexeay |

S

S Rt A RN 00T| . - WOSTTM 19T
el Rt w98 | 98| TL | o PpIOFHOOY “GT.
Tl HT| 0. €6 | 00T| . . uojedULAg wm.n‘
clocel - Gz ML | 26 | 86| . erueaTdsuueg ‘¢T-
8| €| 4 | ¢ | 4t | . - 4Lpogesg ‘cT
| . “£9 R . BTIW TTC
16 |16 | wedersey oTuQ *OT -
o | oL| . = . ®Bo°H °6
29 | oL | o emm@ L
| 6L | ew | o - -aeAueqg. °9
ot - =rqmyog °G
ons e omQOHso,wm
0 |98 | - o - TTewdong °¢
09 .| €| - umoxg 2
Lo | 69 . UooRuy ‘T
a - sepyRIGATUL -
. -pue- 80331’ -
~T0) ©3®ATIg ‘A .
eJeroAy .

‘

o
o
ia".d;@
8
&

~
e
geoooug
DA
(@]

i
-
{9}
N~
wy

o,.n”

. memioulp 2
o oouoxy - °T
8O T} TSIAATUN

ol
9
85
=

\'om,-.f ‘
S 3V B
o
par
Oyl IO
n
o)
~
N~

zoxxg|

f’;'ov eamy
Py

30 gympg|

‘quUl 9I008

Tedfouny ‘AT
ows
BT LI
- edfy

eAITY

QQIg *TLION
ITSUTT -
=oAIn)

ea 730
‘umlg L1
TeLa3eTIE
,Izqem&s '

ATng Ted
w4 onpag

>

. 8AJINY) JO UOT3

3

exdrejuy

 (penumquog) IT ETAVE



',12. ‘New.Jersey ...

14, Ohto - |26 |-
. 1h. ;Virglnia ARTRR I ‘

17 West.Virginia 119

B ) : fio vState

mm n (Contimed)

ANAI:YSIS oF THE TEUE-FALSE SECTION OF HE COMPBEENSIVE L
.TEST FOR THE PER CENT OF ERROR FOR EACH STATISTICAL CON-

CEPT AND TEE AVERAGE PER CENT OF ERRORS IOR EACH GROUP
S L oF comexs AxD Umvmsrnzs g

ﬁE
i1

efficien

‘Bype .
of - . S
-School . : .-

Partial |
orralation ||
Rel.. of Co

.-,and reg,

Brvore of |
Co

Coef. of | ',,".;

Gorrelation| ||
Ratio 1 :

‘Negative | ||

Correlation| ||

* Iprovabinity| ||
| Defined |:

. |Prediction

- o _sities : | -

R
3

\.09‘?'. L ahak o
5555553
HE oBE
EIEYEROE
BEDE S8
SRR Eu

B
5
o
d
%
B4
3
=

ml3, New Mexi.Co D 47 :

gt—‘
o
~W
=
O\ OY
WW

-
wm

W

01 O

1 OVOR

R

gﬂ
T

nN
(o))
U
(e
\S/ ]

16, Waghimgton . - | T3

\u‘“
o

£ 0 0 O
™ oW D&

|Attenuation| || -

codB .

o
+

'8 &

"--1s Mpoutng . L0

Average o 55

o
o
lo
I
o

lo

W
(o))
. oM.
F o
(o)
-

Oolleges

;31~hmu.»;ﬂff'ﬁifﬁi‘éw-gz;

2, Miami- 72 |86 | T2 ..

'ﬁ'

.Fgaaaza$$$w£§&8aﬂav%,ﬂ

B

Fgﬁ;waagf$$mxgo%mg”;

W
W,

53 W

3. Purame L6050 70 |70
Average _ . :;;5, P ‘ lﬂ# _. 1&8 }-7 72 69 :. '

;' Fho




mype
- of

... School

“Probabili-|

-ty Detined |-
Broarodon

i a

saruai
: o;'rela ti

’ Rel.- oflorr,

-

Attemation|

{Gorrelation| | :
‘Ratio. |

Negative
Correlation| -

1.
1.
2.

3.

State Teach- .
ers Colleges

California,
-San Dlego

Colorado,

_ Greeley
Digtrict of

~ Columbia,

_ Ormand Wilson
Indiana, Terre
“Haute -

-Kansas, Emporia .
Kansas, =
. Plttgburg
-Minnesota, -

New Jersey,
Montclair

L33 |

CPullmen

Average

Universities

Akron .
Cincinnati = |

50

Average ‘"

, Private coi-

. leges and.

' Universities
’ Lntio,éh: o

Brown

E1

N _’:68:
70 |

67

80
‘80 -

3

£

|6eu |
“ 80 :

87 :

| 1'71& :

62

43

| éé‘e’??igf&t 2

5 e

| =

25

N O

22-
o |
7
- ‘55;.

, « ‘4
50
67 |
‘8_5:;,
67 |
70

w o
Pt

N
W,

u

I (8 |
- 37 .

1718 |

aes

Bow R

55

e
27

‘25

60

63

g0

| 68

13

a 115';';3

w6

3

3

v‘ff“ "8 : 8\‘;’ ‘




-

RS Cbireiéﬁon o

E ‘
: -
‘O .¢eH
‘ogz
IR%E
o 5194

(]
|49
(&)

ent of

ttenuation
~ Ratlo

'ﬁegatf.ve R

Correlation. |. .

“Bbentitty

-.Defined . -

~Prediction
Correlation -

- Errors of.

Coeffici

9. Eeed . |30
.10, Ohio Wesleyan - 39 | 43 .
‘11, Mlls - ' :

.+ 13, Penngylvania |3 87|64 7| 51 .
14, Princeton .~ | 43 |50 (85 [ 85
15, ‘Bockford -~ = | /57 |29 [T78 | T8 .
© 16, -Wilgon | . L7151 %0 175

A

77.’5 _.
-
s
|86
70
|.86 -
7 g0 -
12, Peabody - |62 |54 |46 |77

N
L ]
s
g
wd |
LN B
W
(o))
WG
ARIER
BEA~G

WL =~ |- Partial - -
¥ v%\,"‘“'\gg\vs%'- sogreﬁtj_.qnx
W B0
o
U
o

Eaﬁgaﬂ;smgamw*

BEegead
8

| Average o 51 lm 69 70 |

\®) |

o

QN

- : u
=

N

. %On preceding page



A B T R S

‘ %ype ;
. of
T School f

T Correlatlon.. - .

e

Peargon's | :
Moment )

| Coef, of - -

Idmits of .

Idnes - -

Regressed | .
seore |

B f.. St&te

Un:!.versitiea :

1. Arizona
- 2, :ldaho
. E.‘ I1linois
2 Indiana ' :-"
5. Kansag
6. Louisiana
8. Maryland
9. Migsouri
- 10, Montana

. 11, Nebraska
‘ New Mexico

12,

13. Chio

14, New Jersey,
(Rntser‘g

-15. Virginia -

16, Washington . -
- 17. West Virglnia

18. Wyoming

Average E

- 11, state COIIeges

N Colleges
1 California,

‘ San Diego
2. Colorado,

fny g oreeley .

u3

Alienation

coHR - .

13
28 .

d 23

53 .
38
13

| Correlation

4 lhjénitt;ieé

Correlation |-

| Regression .

36 -

&

0.

100

s

N

22 |

B '0\'3\\5 S8 \SU'O"‘ ‘iGm‘ﬂH&‘%‘ég\'ﬁo"ﬁ"&'R 3

25 . |-

3

: 13 vy



G mmﬁ(%nﬂmd)

oy

. * School S

of

Corr lati n

Pearson's [ | :
Product - | ||
uOmBnt . . . '7:, a 11- K

Hothq:le. A

Correlatio

Limits of -

Be seion

_ﬁégfesbéd
Score ‘

e RS
, w3,
. . S

T S 9.

District of

. Columbia, . |
. Ormand Wilson
: LInd.iana, '.l'erre o

.

Haute -

‘Kansas, -

New Jersey, '
- Montclalr

Washinston,

?ullman '

Average
IV Mnm.cipal

1.
2

. ~:‘.'  1.
2.

{5.

[ ]

8

Universitlé:s o
. - .' x 53 ’
SR

V Private 001. CERE A R

-Akyvon .
Cincinnati

Average

. leges-and -

Universiﬁes R’;

-Antioch
‘Brown .
Bucl:nell

.. Chicago
c°1mia ;: .
Denver .

N

ERAR
&)
| e |

- [ ienation

& .’E'

' “_ 60

|1
T8 |

g3

: ,36" o

- 1&’4

166

I=

a

Coe (2000

123125 [

13| 7|
22 | 11

a7 11 |

=

F&oomoull -

RO B o E5Y

| %0n preceding page . .



. mBIE ff (Comtlmeed) . ... . o

o Svchoovl ‘

. ivipo o Correlationm st i

Type
of

Pearson's
‘Product .
Moment =~

-Coef., of .

Alienation .

Timite of .

| Correlation

|Magnt tude of

Correlation

‘Lines - -

13,
14,

16.

. Average

%9, Hood
10,
1.
12,

Ohio Wesleyan .
M1ls 0
Peadody = @
Pennsylvania
Princeton @~ =
Bockford . =

Wilson -

BRISEANS |

LRl g H

T
n

» Eupceess

N BBIHERo

B BELEGES

.

On preceding pags -



APPENDIX ®D% .

-

TABLE III
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. ‘Ohio Wesleya:a
G Mills
JEEE AR " Peabody
C oo o1l Princetom. -
15, Rockford . .-
‘Wilson .
‘. Average ... .

Pennéylvania

~F

(o2
xR

2RYID 57

RER

R
.

,’ 9 .

o
e

uo

33
31

ol

S-S
22
| er- .
153 .
13
-39
82

37 .



T

238

g
0§

£9

89
i
08

&
18
126
e
12
A

a2l

 9FeoAy -

w:._.aoh&

dﬂﬂ.«m.ﬂﬂb HmOF.;
© " uoyFuyuse
o ewmEm

oTYo
OOTXej Mo :!
Aoszop Moy
A mxmwan.oz.

- guBjuoR

JAMOSBIR
PuBTATER
- ..oupeR
. eusismoT
. sesusy.
o . |uelpul.

_ BIOUTTTL

-zeAyup 93W}§ T

ouerI

BUOZTAY

< BOT3T8 -

‘3T

-

~ epog
TeeR

~ peuiseq

30 433%45{

- queo Iod

u} sopexd |
" weTpeR
Fo worgsog|
S—
30 wor3TBod

- 8I0TUREST

- 8eAIn)

Jopun 88OIY

Su';v‘

-s80J, uTo)

| T Aoueywey
- T813Ue)

. XOXXE
Q.S.mhohm

SBOUMONE

bﬁdpﬁ.&m

.

3o

| edhy

R ._._.noo:um :

: mmHaHmmmbazb Eﬂq mﬁcm_..ﬂco g0 mbo.m& modm g0 EH moﬂm mg mmom.mﬂ .mo :
Bzmo mﬂm dEL mo.m Bmma mbumzmmﬂmgou mma 0 NOILOES ﬂoHomo.quHB_..Ss IHL 0 mumhq..«z« ,

AT mqmda

uu XIQREZAY



e

|

.mwim

HE

8T | 1

L9
ST
S o mw

£

T
| S Te
lsg

- ot
I

03
e

m.,HN_,..
s
|1
.; .ummm

= ST

19

=
68
.09
B

19

It

p 6¢
02

6
N1

N4

T
s
“oot
. E
g6
: ..ﬂwmm‘,,_“_
1 ‘,.,..G,m_._

n2e
-GG

.1namﬁ_

|1

om«no»«
nmsﬂﬁpm

mmJ__.qopmanmﬁB
oo XTeTojuon .

) .AA.houuoh_rmz.

© . PROTD 38

| 483 0BOUUT -
m.ﬂpmaﬁm sesuCy
dﬁaomam.mcmqwm_
-ejmey exzep -

. ..Nﬂd.nﬁﬂH;

.m. 'uoSTIM PuUBW
. =I0%%D JO ‘@

-AeTe0xpy

.ouwnoﬁoog‘

0897q wes
_.mﬂnaomaﬁco
. 883e7T0) 8I0

S

ovoR

>1  ﬁéé“

peutzeq|

*g+g pue|

SN - 5 0
JO 30933%

1:4uao'iad

u;\sapeaﬂ.:'ﬁ

uetpeR Jof.

- 8IoyPBOL o

"‘Fo|

weneq)

T op

o

“S'B.mef utog |

89AInY

S Terguept

‘;900 ’I;oo

v

. 8SOUMONg .

*i‘uotq 808

g
| m.

aﬁdﬁpﬁm :

qoowpg. .

PR {2

S (poningyuop) AT BTV



AR

OMOoOwWoOo
M

_,R,_ | 119

w0
9

2T
e

6

cc..
J”g.

e

|-

T
GT

G

S ez

6

|

|2

al

G

T&
C1%6
| £

G2

T

19

2b
1L
00T

~ oot |

03

06

ol

i

05
9

08"

9

g

A

Rt

6%
95

66 -

el [-etl:
0 |se

‘o AT
e | 4t
0 1t

og 02 -

ot 9¢

9

6

| &6

9L

el
v-ﬂ:

- 001

42

Ly

e
\D R

8
G

g 1. 9%

|2

mm.;

0z
&

o
858

w0 &

T ot
, T
c

hmbﬁmﬂ )
BTQUMTO)

. oFedryp.
- [reuyong
_ usnoxrg

YIOTUY

- 8T00YDg
. eguAmg
| ,Aom._mu,oﬂkq__
TABUATOUTY
L uoxNy
86T} TSXOATU)
Tedpo g
9SvI0AY
- gnpang
. TeIR
swsuey
- 83T .

o
9
a3
y
2 .
Z

e
.N .,
T
.>~H

e
.

2
T

poutFoq

. wudg
J0 30933F

o

e xod

89pBIYH
‘szaqppem

ugspem Jo

U0T3I80g

Juissop

~m S8axy

BoAINHIAD

U0

-

~§

)

311TrqBqoxg

=100 93¥1§-

Tooyos
3o
“edAy,

‘III

| (POTETAUOQ) AT ATEVE



IR

s

o
m

=
=
0
W
N

|of |2

oged mﬁ.mm,omum_ q,o :

e
.

PRGOS
SN gIRo N

Al QI LYY D M I N )
2 A A R
gonawggagl
. ~O o In '
.AHO‘,O.\C’,\’.H.—I S
OO0 O M~~~

Tz | 12

1Ll | €2
- 06 | .06

Lt | o6

0 |61
o | of

mﬁﬁﬁs

. uosTHy
.. om0y

 oFezeay

u0jeoUTIg’
.mangﬁhmnnom :
L Aeogeeg

. . ,8.
. ngm.nmmk oTuo 4T -

" epoy |
ueoR

. 'pemTIeq.

- eudts |
© 30 4005
.u-e‘;fpaﬂ"' -

 30.uopgysog|

‘. 30 woptsOg.

Jopun . seaay
z'%ufséoﬁvﬁtbof

. 3o

bocmw. al L.
Texjue)

 eTqeqozg -

| aueo aed up
_bww;mm%i

SSOUMONS .

L -2qoIg

- qootpg -

P

| T A,A,co.wwﬂwno.o,v >HH.HmaH



_,.ow.ﬂ.nmo,s._.q ,

g
o
T3}

s |~ ... om0 8T
09|l - - Butmody °LT
09l o c.nﬁm.a,ﬁ 3804 9T
R 4 © o uojButysey *GT
B 7 T S £ T L
e A S OOTXSp Moy ‘LT
1 9 | . fesxap Moy ‘2T
o euBjuof ‘0T
leos | .0 TAMOSSIR 6
| 29 |- - pueTdreR °g
il outER °L
oLt {0 exesmor g
o9l sgsuwy °G
L nwoﬁﬁ.ﬂ ‘

K h oc..%u I

o : .maou.maq ‘1
umﬁamaoﬁﬁs opd»m H

-t
(L0
o
O
o
ve)
g o~ O~ 000 oo
M
P~ AW ININO r~ o
OCHCRRNAFYVLLCATC
I~

oz 0O N~mMm
o
0
I~

89pBIY
‘A

818089y
‘{i'[oa; °be.zg

L - toomws
o 3o
edfy

. *381Q 3O
. .mA .IaH
JUITOTFFe0)l \O
. fmayq omy|
1noqe 33oIY|

d
snomrguop| €

4

g’«:&
B

METTARTTO0 | egoennd - [setaeg
qa | *qoxg amshoz . |

1| & |arsies 3R°9

Goéscoov mqﬁa



243

" tpenamon) 41 e

69 16 |- [-69 | ‘8 - 5 R - O oma.s&r
i LY me Le . & |-G .| Ot .| ﬁdn».” 1 % .S.man«onao 2
00T ¢8 e 00T| 2T | 04 g . uomy ‘T &
. _ - _333.855 a&ﬁ?ﬁ ‘Al
63 €T Ly 68 e e Ge % e98I04Y
08 [, OC: | OL:[ O8] 0 .| OCL | Ot: | 0% ‘empang ¢
00T o | 98 00T| & ¢h q T TWeTR 2
Ik (09 9 98 9¢ e ¢e ¢ - sesusy °T
noMm._Hoo m»ﬁm.,.,mmm
o | ¢ | = |os| 6t| G | | Lk  egsreay
T D P T R O I S I O weuTTnd ‘uo)SUTEEs 6
L6 ¢ R | le| T | 9% 65 6L ITETOJUOR .%2&. Moy ‘g
00T 04 ¢e 00I| o ¢e | ¢ 04 PnoT) 7§ ‘ejoseuwuty L
6L L & 6L 0 e 0 IR ~ 3anqs3y1g ‘sesusy °Q
6 9 Mm 6| L L |1t It . ‘vpxody ‘sesuwy °G
6 "GL 6 g 02 a1 L ejNEH O0xIo] ‘BUBTPUI °f
68 00T o 63 L 1 9¢ &h © uOSTIA PUEmIQ .
‘BQEATO) FO 30TXISII ‘¢
L9 02 02 0T | ¢1 L 0 €T - Aeteexp ‘opuoTo) ‘2
66 % x g6 Le ot at R 0Fe1q uwes ‘BTWIOFFTEY °T
S uowoﬂoo e
. nuoﬁuoa oaﬂm ‘IT
.An. .Wowﬂ ..m.mu,. ‘O?,H.. WQ.W N.A.H_n lal i B S g T b
HAEAE N AHIGEE R o
a0 - < H e s . e ® : :
o X & m HQ od m ® m o i L
“8g | TR | VR | o2lFg | hy | B 2 C edsy
@ & e 2|58 | § | N
R SRR N L. voadd



i)

".2.

. - eFed Suypeoead uQ,
- S (S 68 .|. ot | G| 6t 26 ~93eaeAy
001 G |- 00T | . 00T | 04 0% 0 oL | e uosTHA 9T
- 00T - &2 & :| 00T | HT | KT | O ¢t Syt PIOFHOOY. QT
el . a8 e |48 | KT L | 8L mm‘ | WOROOULT . 4T
6 | €L |83 | .66 | H6. 98 | 89. 1 BIUBATASURAg ‘LT
26 6T | 4T | 26 o | # K 69, | - .. 4Apoqeeg ‘BT
.06 00T | 98 04 Ll off | 9¢. €9 | .o . uefeyseg OO ‘IT
oot | & | G | oorT | Lle ~e¢ | 0 en | 7 STIIR 0T
06 | 0 |:oT- 06. 0. | 04| ot | oL " POOH °6 .
00T LT | HT | 00T .| 00T e | & &h weIng g
- € '8 | 26 | St | H#& | 6¢ 9h oexmg °L
19 o | 6 lg | -0 Lt G| G . 8AusT °9
1L L ,Mﬁ 5 2l 0 HL | O T2 ~ . erqumyod °G
00T 1€ | 6t | oot | ¢ e at ¢e e 03801 m
- 00T 22 | oot 0 0 0 1 el TTewiong ¢
. 08 L L2 08 | .le o | o L e unoxg ‘g
- 06 g x5 06 | o¢..| o2 | o2 9 yoorjuy. °1 o
[ : S o ‘BTOOUOS ©3BATIZ ‘A
&g 28 8 B |85 |83 a td , _
68 | 29 | & |88 |8 |H& | 5 | & T00u2§
P AR o | Ba : e B Jo
o | 28 | s | a3 |Be |we | ¥ | g odAy
- P . i o o, o o .
B -y . 8 9. £ |1o3 | 8 b .
& | ga |8 | # < [Tg | e | g _
w 3 LI M R oBs . .
WOSATOT ATTTIT T eAXTg T A SR
*boxg - =811y *qoxg TBWMON sajxeg | 38eg

- (PeMMTUOD) AT ATEVE



" 2lis

TABLE IV (Continued)

™E AVERAGE PR CENT QF CLASS _FATLURE IDR THE STA-
TISTICAL CONOEPTS OF THE MULTIPI;E-CHOICE SEG'I‘ION
‘ Ol‘ m WM'PREHEI\:SIVE TEST

' (<]
. 2 | 2 | 28
Type b K-} a B
ot 22| B | %3 Bip
- 8&001 L NS ‘ES a; ‘né :o-g
I. State Universities ‘ R
- 1. Arizona 22 78 4 61
2. Iaaho L 47 9 73
. a. I1linois 11 ) 2 | 1
i, Ind.iana 8 ue ag -3
‘5. Kansas o 50 - 37
6. Iouisiana 100 | 24 32 18
7. Maine 27 3 3 3
8., Maryland ® .| 61 L7 zg
9. Migsouri . - - = 5. ™ .| 63 |. ke
' 11, Nebragka : 32 | 53 7| M4
12, NewJersey - = =~ - | 28 61 69 50
13, New Mexico .. o 26 . 5 47 37
- 14, Ohio ST % . 55 | 50 4
15, Virginia , v z& % 3 38
16, Waghington =~ - .. .| 14 ' 3 20
17, West Virginia - - ' ~39 |- 76 | B4 | 66
‘18 Wyoming . Lo ]300 - T )30
Average 5 B4 43 0]
11, State Colleges ' .
. 1,.Ksnsas . 30 | 62 66 : El
"2, Mismi ' ‘ 2 | 39 .| .52 .| 3
3, Purdue |- 15 B3 13 o 2n
- Average : -1 23 | 5 |53 b
III, state Teachers : '
Colleges . _
1. California, ] S :
2. Colorado, - ; R D : » )
Oreeley . . | @B | 45 | 38 | M

? Y. 3-, ‘q R



TABLE iV '(Conti'nued) -

.Type,"

- e
’School_-

Probabili ty

‘Measures-of | ..

Central -
Tendency .

]

\om-sxg\\n-r-‘ il

1., Municipal UniVersities o

1.
2.

District of Columbia. v

Ormand. Wilson ;

Indiana, Terre Haute Bk

Kansas, Emporia’
Kansasg, Pittsburg =

"Minnesota, St. Cloud
New Jersey, Montclair

Washing'co n, Pu.llmn

Average

Akron
Cinc mnati -

- Average N

V Private Colleges and -

| 16.

Universities

. Antioch

Brown A
Bucknell

Chicago .
Columbia

Denver

Bureka

Hood :
Ohio Wesleyan _‘ o
Mills :

" Peabody

Penngylvania

. Princeton’

Roclcford. _
4W1lson ‘

Average

BB ro R d

n
U‘ .

B

5 fwasne

o

s |

-

1
1
91
| 52

-8l

175 ]

-«11" ,
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. mBLE IV (Continwed)

| Type
Type
. School

Tests
Series
Normal Prob.
Curve:
'Relisbility
‘Frequency -
_Polygons

C I State Univer51ties IR : N o
. Arizona - O ous 0.} 52. | 39 |78
fgano ol 57| 1) 20 1 ==
. Illinois - o |. 0 32 0 1719
Indiana W 33 28 |8 | 6T
Kansas ==~ 1 60 | 20 | 38 | 34 ~.93 .

o Maine -~ - 77 | 3| 62 |- gé | 92
. Maryland - - . © Y 7 | 56 | L8 - SR
9. Migsouri - - - ,»30,- ‘19 |- 59 o320 |94
~ 10,  Montana . - ET g - ‘ﬁ o L,
11, Nebraska .~ ' | 67 | 16 | 4 14 | 80
.12, New Jersey ; 63 - |'25.| 63 | 60 .| 94 .
‘13, New Mexico - ol k2 |85 “39,7'.V,18. | -84
il onde . ‘hg | 0 | b3 - :
" 15, Virginia [ 15 |- o. [ 42 | 3 | &8
- 16, Washington ooz s | 35| 37| 8T
- 17. West Virginia e 60 AT 61 |.. 26 6
*'18.‘Wyoming o 6o 1 o | 13 - 0 40

kocn;4<r§n;9\»Iu»a

f:Average ;Jf:‘fll . o ;:52, : ']22.5'. ¥5; N -3°.f, visﬁ,'i

11, State Colleges Y e o | . :

R N Kansae S 33 237 | RS | 33 87 .
C 8, Miami - oo A w3 | B B2 100

3. Purmue T A»‘fff4.jﬁ 30 - 110 ]1-30 | 10 80 -

. Louisiana . ; 5 iy AR B Iy AC ) A B & A 3.

J;:f. Average - ;f}:i; {; ;{26;;5 25 ‘.¥73_:,f,23:.: ;_83.<-§.v <' o

III State Teachers .
"~. Colleges s
1. .California, . ,3.”.‘ R I I
- San Diego - 26,3 | 15,3 | U7.3
3| 00| 9.9

2. Colorado Greeley{ [ RS2 2 - 20,0 | .




ty.

: Type :
-~ of
~ School -

Reliability
- Polygons .

~ Probabili
- Frequency -

+ Curve

Tests
: Sérieg-:‘f
Normal

- #3, District of Co- . ‘
" lumbia, Or- =~ 0 .. 1. 1
.. _mand Wilson = | 42,8 | 35.6 | ks.8 | 67.8.| 8

4, Indiana, Terre o N B S R
- -Haute .| 7.0| 15.0 | bo.0 | 52,5 | 95 . .-
5. Kangas, Emporia -| " 16,7 | 16.7 | 35.2 | 50.0.| 9k " .-

- Pittsburg . . .21,1; © 0.0 | 33.3 | '17.9- .79 -

7. Minnesota, : : : ) R

st Clowd | 50,0 ,_3‘3‘,3 | .5 |00

8. New Jersey,

Montelatr . - | Th3 | 5.9 [T |16 [ 97

, »9_.\"Was'riington,, - S R . 3 o

o Caversge | 3 |69 |wmo |3 | 8
O uetpal mverse | | | | |7
1. Aeron | suo 50.4 | 47.0 | 53.2° | 100.0

2. Cimcimmati | B33 | "5.¢ [19,7 |30 37.0

 Average = - | ug | e

W]

s .
RN L IV R W S SR LN

ﬁ % i

- QN
O

V. Private Colleges and ,
'~ Universities -~ . |° |
1, Antioch - | 65,0 -
~ 2.Browm - | 13.1°
C ﬁ. Bucknell 1 33.3
. Chicago. . | 23.0 |-
5. Columbia | 2Ll
" 6, Denver =~ . 5 25.0
7. Duke - S| ue.s
9. Hod - | 710

‘| 20,0

1608
33.3- |
| 23,1
~110,6"
T3 |

15.8
| 5.0

N
_ o S
OO\ OO FOOO

&

. ®

WW

SITI OV
)

N

8

o

D

o
owmoo
koS\D‘cn;s

N

™ ‘

L]
L

~J\n
[ ]

L]
i

B el \ A
.O\m?&m
. .OOer!-'O
' ©0000000O0 .

- *On preceding page =
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 DIBLE IV (Contimed) = -

1? !  $¢hoo1 L

ty

" Type
- of

Probabili

- Curve

Tests
Series .
Normal

_ Reliability .

53.3 | 92.3

1 5e3..
fig,7 | 154

“x10, "ohiq,;wesléyan'< | 630 | 3600
L
.6 |92.9 |55.6
1
0
0

11, Mills - . N
12. Peabody " . | 69.2 | 1
13, Pennsylvania .. *° | 91,0 |..6
14, Princeton - 5 2.6 | 7
15. Rockford b9

6.9 .|53.3"
2.9 | 28,6
66,7 187,65

16. Wilson - L71%.0 | o,
T A#erage fit | B2 21 . 51 30.;,'

*On ?recéding:pag§53




250;

omw.ug«

1R B - B L 09|04 | 08" 6L | QL
10, 20 0 . | .0 o Ok 0 | 00T 00T | 08 |.,. . .  JOFWOAR .3
&9t It | & A 96 | 16 96 | oot eTUIFaTL g804 LT .
L T L | ot |- TL| 9T | 16 19 89 - uopduryEEy ‘9T
83 €9 9 83 88 | 06 | .00t | OOt | 88 0 BTUEXTA G
L9 L £e oE | Le 28 €8 | % | 41 63 . oTuD ma
Ly Ly Tt et R | R | 46 6L 06 ODTXOR MOR (T
00T 13 o5 | 69 | 88| 69 | S 00T | 00T fesxop Mey ‘2T
Ly - Lz €9 | g | o8| &I B 98 | 88 - weBIqey Tl
G gt 1o | 9 8L | 2L B 1] 18 BUBJUOR ‘0T
€1 8¢ et | &1 €6 |- 00T | o001 18 | 18 © . TAMOSSIR °6
el 29 l9 el lg | 86 | o038 63 | G6 - pueTAISR °8
1€ 8 | 8 ¢e % gt | 63 | L . . euyeR °L
0L VA g2 T Ly oh | ¢k L. | o TSI MOT *9
o2 o 0 oh 09 oot | &L £ 00T . BeswYY .m.
Lt 0. Lt o- | Lt | o0& | L9 l9 | 19 vUBT Ul m
0 0 0 0 o | ST | ar L STOUTTIIL °
LG £h & 6 | oot T | oot 98 | oot ~ ouerT *2 .
22 2 0 22 o | g€ 06 06 | 06 BUOZ Ay °T
ce | o , : | 8014 .
o 1 . | -ﬁ.s:,s 93838 H
W | B | o | m | O we ['Fo | mm | = | - oows
g2 | & | B| o3| 8¢ &85 | gF : A uww
g 2 < s 8§ «8 o R um | . ,
8 ] o o o 0 M.. B omh.u
=3 _m , 1§ % ad | Bo | B >
< B - , a| bp | bt R
. R S i R e N —PaeY TSy |
sydsap 'geAarny - | f 7 WOTBTOIXO) - - - FO OINBBOR -

EBH modﬁ zo mmo@mﬂ ho aao .ﬁm mm_._ mon awaa

Eunggoo 101 ho ROIOES EAASNY BOLVA EHL £0 mumﬁg

A TTEVE -

wlu XIANEIAY



5L

e

“Q..,., MN

69

g6

: Nw

sl

at

{9

A.R.‘

om,
,xa

RR

Iz

13

ooa,
o
11

ot

Cgr

9

18

19

€6
el

98

08

489

8L

001

00T

. 08
-1t

.nﬂ.

66

- 00T
L6

oot

00T

g6
63

£6

R

EUE

tl

h9

19

mm.

c3

-5

s

8l
L6

¢l

b8 .

£8

D ogereny

‘uojFurEBy 6

©IPBTOjUOR -

.~ ‘4eszep Moy °g
L. PBOTQ

- *4g. ‘syosemmyp °L

Lo MR.B.
-83314 ‘swsuvy °g
elxodmy  ‘sesuwey °G

© ejmeyg .
onuoa_.wnu«uﬁm”w:
o UosTH -
PuBwIQ- ‘sfquar .

| 0D 70 30TXBWT '€

Loyeoxp =
. ‘opexoT0) °2
oFeyq weg .
‘8TUIOFTIB) °T
~.seFerr0y)

uo3Lyog
Louonbexy

-

-
£

eAtggj

we9048 TH

*300p 30
ZOPIO 0I0Z

étnm-qooi?

s.uemzeadS'

O3 T0088
.30 °Jo

8ydezp .

. 8eAIny

.| .. womerexaoy: . . |

‘sIeyome] ©3838 ‘I’

100w
3 -
-OE .




1T

1% S

09

I

/ -
e

| G2

ot -

e v

08
g

09 9

06 | 00T

4

,. A.."M : Lﬂﬂo | . .On .

I
¢

o

. 1 :

e

R
e E.

99

129
‘&

Ten | 159,
|

T T8

28 :m,

56| €3

-0c
€L

-8

|

' OW:

—oL | 0%
g6 | o6
-0 | Te .

- €8 | 08~

3

uMoxg g
TWORTY °T

| oTo0wog ogmatg A

oman.o»@ )

woxNy °T

8oy BaeaTun

- Tedporunyy ‘AI
eeI0AY

enpang .m4

TWBIR °C

. "sesSuwy °1

) nomnﬁﬁou-.

. ejelg

‘ud3Arog
Lousnbexg

"3909 30
I0PI0 0XOZ -

"etn.i-q.dok‘:
8 ;usmreeds

wop3eo08sy
J0 °Joop

.

| . toousg

. sydexp

- |wexgetg ®1d|

-, WOTBTeIX0) . -

T 703
¢ '70 @InSEBOR

Jo
* oddy

| (PoTET3uUCD) A FTAVE



253

eSed mn.ﬂ.uoooum no..._ _.

( DR 1

.
(Y
G

[

RECRRRE NN AR )

00T 00T

00T

86

%

00T
06
00T
26
00T

8

- UOSTIY
PIOFOOY

_ R0jedutag
BTUBATASUNeg
.. Apoqeeg
uedfeysey oyyp
© o BITTR

- .. Yooy
. weang
- emg

: JeAueq

© BrqunToy

- oFeoTp

QWH
o

T
1

oN.H
It
‘ot
a m .
K

-l

‘9
lmv

Che

- F,Jf RYRERRH L ERES

we1o3s 1y

e TnI~3 oog:

8 usmrpedg.

uorzeroosﬁ
Jo °ze0y

R ioﬂwﬁounoo S

~ '1ootpg
L
=N

hdor g
s

T eemerinog) 4 g



mABLv v (Contlnued)

l - ANALYSIS OF THE MATCH.ANSWER SECTION OF ThE COMPRI'}IENSIVE

TEST FOR THE PER CENT OF ERROR FOR EACH ITEM AYND. THE AV...
' ‘ERAGE PER CEIJT OF EBRORS FOR EACH" GI-DUP. OF COLLEGES AND

UNIVERSI TIES

Type
of
X ‘School

. 'h.eqo';_x‘ :
‘Tahl 7.

T-,' T

fs‘c. DIE‘ »»_.

. -

Defined

Class In

I “State Uhiversi-r

R

g,

ties
Arizona - -
Idaho:

Tlinois
~Indiana

Kansas -
Louisiana

Maine

Maryland

. Missouri
Nebraska

New Jersey
New Mexico
Ohio . -
Virginia-

Washington -
West Virginia
'»Wyoming K .

E Average

B ¢ 5% State Teadhera

1.

20

Colleges
Galifornia, ,
Sen Diego .

Colorad.o .
Greeley

Wilson -

Indiana, Terre’

Haute

B~o~IE

T AN IO N O
o AFRGEIITREGE

o
District of Co—| ~ . .[
lumbia, Ormand .

4o -

g8
60

. $3::';
67

o

| e

_J100

95
13-




) "mIfE V (Contimed) .

...~ School . -

3

'req.

-
Scoreg

- Relia-

‘ I;o.ter-,-

B

ables -

. o .

 bility

Standard .

Ppos

Error
“Gléss Int

| Defined .

6
:j'g;‘

Kansas, ‘

Bmporia - -
Kansas, -

Pittsburg .
Mimmesota,. - -

-St, Cloud -

Pullxran e

' ‘Average -

1
2.
.3.

. IV Municipal
B . Universities

1.
2

‘Purdne

:f’y 111 State Colleges

Kansas .f." o
Miami  °

Average T

A.kron

Avera.ge

V. Private Schools

1

Antioch

R Brown -
3. Bucknell -

_;Au

Ghicago ‘ '

Cincinnati vy

| es f
e
New Jersey, |+

 Montclair
Washington, =~

g
1332

95
92|

100

96

61
3636

. ’
o

W
]

'i,su‘. g

11

50
M

e

”_:56u3f'
et o
- 30

1
6

%
72 -

. 22' :"";

RITe}

T |

50
27 -

g6 -

22 -

| 2
|

| 88

Y

B

65

w3

=R

o

10

10
32

- 60

|33

115 |

% -
9k |

|

78"

60’

22

u6-

5

‘40 - Lo

%

- 60 . 30

i 23

15
28 |

| 0

-0 |100

11

‘39

o *On pzjeceding page



| MBI V (Contiimed)

 School . .

‘ frqqa '

K5

- |Relia~

-Type o
of

Scoms

bility

‘5.
z 6.
1.
8.

-9,
10

- 11,

12,

~13.Penngylvenia | 40
14, Princeton - - | a |
Rockford . | ‘72 |

15.

- 16,

Columbia . . [ 21"
Denver -~ .. | 33
Duke . | B

Bareka . . | 9 .|

Hood = - | 10
Mills. - - - | ‘& -
Ohio Wesleyan | 14
Peabody .. ."MG =

Wilson B -

YANerége T 30

*On preceding vage .



APPENDIX "DV

mm vi~

AVERAGE PER CENT oF CLASS FAILURES FOR THE STA-
TISEICAL CONCFPTS OF THE MATCH-ANSWER SECTION’OF

-

~ THE COMPRERENSIVE TEST

[T I
P

o57;

e a
&y A [
o0 ol Fe
Type o H L 2
of 5 & 3 -3 ,§ 3o
School ag . g § & g3
i ﬁl?». i ;':.3:8; B ER Rl e ’[é g
1. State Universities . ‘ : . .
-1, Arizona ‘88,9 | k0.7 .8 | 22,2 | W4 -
2. fdaho 93.0 | TL.5 33.3 | 42.8 | 57.2
i’ Illinois 10.7 | 113'0‘ 0.0 0.0 | 1.2
&, Indiena 66.7 R 5.6 8.3 0.0
5. -Kangas 36.7 77.9 2.0 go.o | ¥.2
6. Iouisiana .3 45.6 17.8 3.4 | 26.4
7. Maine | 77.0 4g.8 | 12,8 | 6.9 | M6.2
8. Maryland 92.5 88.0 66.7 71.9 | 59.8°
9, Migsouri 81,3 98.0. H,2 |12.5 | 25.2
10, Montana 71.9 78.2 72.2 15.6 | 34.1
11, Nebraska - 86.7 Eg.h 4o, 16,4 | 63.0
12, New Mexico 84,3 .2 9.8 | ®.5 | 6.0
13 Ohio 51.9 87.6 33.3 | 519 | W0
1L,  New Jersey 1 :
(Rutgers) 100 61.0 67.0 | 8.0 | 88.2
15. Virginia - 94,0 | 1.3 | 63.0 |8&8.0 63‘.0
16, Washington 65.0 59.0 | 17.0 | 19.0 | 34.0
17. West Virginia 98,0 | 8.0 | 3.0 |M.0 | 83.0
18, Wyoming- ‘90,0 ‘14,0 |."0,0 ‘30,0 | 40,0 °
~ Average .76 63- -3 35 u
II. State Colleges :
1. Kansas : 82,0 | 8.0 | 64.0 |78,0 | %6.1
2. Mami" 61,0 | 32.0 | .5.0 |22.0 | 2.6
.--;-3. Purdua ' 70,0 |ik47,0 |- 23,0 |20,0 |.30,0
Average R T gL | A |W- | 38




- mBIE Vi (Qoptinuéd) Lo

Type
- of
- School

;Oorfélétion‘

Curves
Graghs .
Frequency
.. Tables .

Measgures of
entral.
endency - -

Iff, State Teachers
- Colleges

1. California,

San Diego. '68.0f i63,b§q é5°¢ ' 1:2940 4 :37.é‘f"' o

"'2._0019rado,. A N R L : L
3. Indiana, o SO IR - . .

Terre Eaute | 62.5 | 75.0 v'1o.0;-:;512-5 : “0~° l;l”’

'ﬁ. Kansas, : : B B 3 R
5.- Kansas, - | ‘ o ' '

Pittearg  ["67.9 | 97.9 | 19 | 1.9 | esk -

6. Minresota,

~ St," Cloud 'f', 83.0° '*72,0‘ 61.0 - . 92.0  '83’5’ LI

7. New Jersey,

Montelair | 79.5 | 95.0| 22.3 '5.5?1;57'; u9,u -

8. Washington,

Sy 610 | sa0 | Who| Mol 3

9. District of Co- - L . .
- lumbia, Ormand R LR PR B TS
© Wilson . . | 89,3 | 62,0 | g3l 12,5 | 39,6

. Average | T3 | T 3% | |31

IV, Municipal - |
: Universities_bk ';" )

C LMwen o | e |us | so |imo

2. Cincinnati . 29 | 4 Ju | 3 | 20 -
-  Average f ~7i 60 | 56 | W 574~V_¥¥7*’ ”;Mjw,;-"
A Priﬁate’Collégés'”— ‘ | . 7

.and Universities

1. Aptieen . . | 95.5 | 20.5.] 35.0 | 55.0 | 60.c



TﬁBﬁEFVfi(éontinued)i:”’ -

¥

| 'i;,‘JQYPé.-
RIS Of
. School

dency -~ T

~ Frequency - . .| "
Tables - ||

Measures of
.ugentral;Ten-
.?Coireiapidn‘

Curves
Graphs -

E'B ell- . SR i '
- L, Chicago -~ - | 884
5, Columbia = . |-'78,5. | ‘UT.
.. 6. Denver - . .|-62.5 | T2 ¢

coo e Dakes -0 4] 100000 82,0
©.0 . 9. Hood = - | 51.0-:1.

. > 10, Ohio Wesleyan | 50,0 | '97.C -
11, Mills - | .89.0 | 97.0" |
... .7 12, Peabody . . -] 66.0. | 38,0 [:
-7 13, Pemmsylvania ' .- [~ 97.5 | 9635 [

~“14, Princeton .- . .| 78.0 [ -83,0 |
-~ 15, Rockford. - . .| 78,0 -[ :8L.0 |
.16, Wilson .. .- . |100,0 .| 100,0 |-

Lf;lﬁé?agé ::f7 L L75,;;i'if77f   '
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o - mBIE VT (Contimed) - -

Ty I BT
HESH S A

: s

T-Scores

Reliability
of Meagure

Tntervals.

- Probable
Errors

f.State Universities .

) 1.
;?2.
i

5

I

8.

. 9‘
10.
11,
12,
13.
i

. '150
: 16.
. 17.
: 180

Arizona - -
Idaho
I1linois. -
Indiana - -
Kansag

6. louigiana .

Maine :
Maryland -
Migsouri .
Montana :
Nebragka =
New Jersey .
New Mexico -
Ohio -
Virginia ,
Washington =
West Virginia
Wyoming -

Average =

ff.~ State Gollegesr‘. |

. 2.

3.

Tfi, State Teachers Colleges -

1.
2.
3
oo,
8 '5'.

Kansas
Miami
‘Purdue

Ave:age'

Ca,lifofhia.Sanbiego._}r_ .

Colorado, Greeley

- D, of C.Ormand Wilson
Indiana, Terre Haute '

Kangas, Emporia

B

E;{3§§v1A  lf

3

88,1

60,3

90.0

| 50.0°|

785
60,0
R
..65.0

"70.0

fl",15.0
. _7728,-0

“15.9

26.8
10.0

134 0 L
0,00

25,0 .

: 95;2_;;f*f




iief
R :;School R

ST (Gontimen)

261

j\..!.E-Sc'blres o

Reliability
of Measure -

fnte_fvais‘ E

_ Probable
Errors.

| 15. Wilson -

: '“""6; Kan, ,Pittsburg

. - ',55'.7° ‘Minnesota, St. Cloﬁd

‘8. New. Jersey,Montclairf':‘

»‘:f;9.' Wash:.ngton, Pullman L

Average o
IV Municipal Universit:.es

1. Akron .-
2. Cincinna.ti

Average

V Private Colleges & Univers. N
1) Antloch - - ’

.. 2, Browm
= :'.'i.Bucknell
- 4, Chicago
" 5e Columbia .
.. 6. Denver
T Dake

* 9. Hood . T
> 10, Ohio. Wesleya.n
< 11, Mills o

12, Pesbody -
13 Pennsylvania
... 14,. Princeton -

-15. Rockford

- fAverage

g o

5001

33,8
- _11.}

0 \0 OWO
0 OWO .
R 0 &

nN)
\S]
3

.

o =
N5

|

S|

5 .

O 0 0 —J
e

o

00
~U
° e [ .

—
o
e 0 e @ ) 1. .
ARNOANOOO0O~N®RO, - . T

)

97.0

-
OQ
l—'

”-'100.‘,.
|200,0 “ |

52 |

RN

|76z |

1 80,0 |
514 0

. TH.2
- 57.8

" :: 28 9
50,1 |
35

n- -

e YR TR I
;mgouupp;m

.

. O

i
N

b~
e

4.0
1100.0

0.0
-39.0
51.0

30.8

100. SR
1 0.0 .
100,0 . -

30,8

- 56.0 -

0.0 N

75,0 -

T

B0

vl Y R
o :‘;‘F‘.O-ﬂm RO

3 ° . 8 . . .
lowm o~NwowrOoOOOKOO . T |
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APmex e R

MMEVH

@ md&ﬂmMETRWMOJWMMFWJMHHNOFMW
- FROBLEM OF THE PROBLEM SECTIOH OF THE TEST FOR IQCH
: ' GROUP OF COLLEGES AND UNIVERSITIES
(The item is taken as the unit)

 Central Tendencies   '}7 
. Errors pertaining toi-

State _tbeaczi.;. '
‘ers Colleges

‘Universities

Private Col-
“leges & Uni-

iMhhicipal'~
' versities . . 1

Colleges

“State Unie
versities
State

' 1. Arithmetic Mean

g(a) '.l'a‘bnla.tion ] 0.6
“(b) Formula . - 1E.= .
(c) Guessed Mean . |3WU [
(d) Alg. sum of.- fd's. . | &7
(e( Ale. sum_g 1.8;'-~_

(f) Alg. s;gns o 2.3.7.

(g) Class Interval 10,0

- (n) Class Int Omitted lz.Ou '
(1) Number . | W1
~(J) Correction }., --;’38.3f"'
2. Median - ..-*» e L

)
D
.
.

°
L]
®

L]

B J
NOO0OO..0ONNOO
PMFO~NO O®mMOO

.'H'~ o . ;...v '

[ ]

L]
T
~NPFOO

HOOOKR FFNFO
OWNOW T OIHWO L
B ) *

[ ] T e
[ ] [ ]

.
L[]

[ ]
‘o @,
L]

B J
*
L] 3
PNoND G»limoo .

"‘ '_‘"‘ . '.."<:‘:
%ﬂmup m$wmoJQ;
FOMONOWN - g1 OWWO

- ;
N OoWLI

(a) Tabulation AU *3;6f{,.
(b) Formmlas = [15.1 -
(¢) Mumber = - 1 1.3
(d) Guessed median | 1,5
(e) Class Int. Omitted | .O.4 "
. 7(£) Class Interval = |04
. (g) Score to which to | " -
add correction | 2,4
(h) coerCt Wl‘.l.rith. 12‘0 C
(1) Correct. wr.Stat.v’ 19,0 .
- (J) Lower limit of .. - | .
7 interval used - 1.0.0 "
',(k) Mid-point of inter-| =
S vals used - 0.0
' (1) Interpolation - s

(]
L

<:ohmmm_.

[ )
[

L]
K]
L]

fub?~um [
1Qom9umf

oMo 0OWOFO .
ohbo . FoomEa :
Oopo ooo0Ooro .

L HWO
e e

| 1o

=
.

N
. @ [ ] .
oo ® omo ooklimo
[ ]

. 7.2 ...’, :

- 1 3.
7.1

co
[ )

L]

. ° 0 . -
oW U1 OOW 0O00O0O~NO - .

W
L ] [ ]
SR

| 1007 o
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mELE VT (Contimued)

N .

'lMea

_> _ Meagurgg of pigper31gn ‘f "

'ifﬁ:Err
"Standard Deviation, and’

ors pertainlng to

n Deviation f;;

'Staté'Uhiiefsi-

 ties SRR

 State Colleges

' State Teachers .

- Colleges. . '

"Murvxici;p-al,v L

Private Colleges

‘Universities -
<& Universities ||

q*ﬂ?(a) Ariﬁhmetic "7”"'f-,' -
|ue

] 3 6 
'@(c) c2 ‘mlt. by Class |~

'T(l) Algébraic signs
;‘(m) Long meﬁhod ‘

Gorrectlon

;b) Statistical

Gorrection

interval

f(d) 02 omitted
- (e) Number -

(£) Cl. Int. vomitted

" (g) Sa. Rt. mot taken .
~(h) Square Root -
(1) Alg, sum of fd's.
"(J) Alg, sum of ,
. (1:) 'Alg, ﬂ of fd'g
N -

Moan Devia o'”V

- (&) Arithmetic

‘5;j (c) C.not added or
P subt. from sq-

..‘?;(d) €1, Int. omitted_}é
’11,(9) Process not - e

:;»'1(f) ‘Formula -
7 (g) Mean
- (h)-Na'and Wy - .
o (1) Alg. Snm Of fd's. .

(b) Statistical

Correction

Correction -
‘ rt. of N -

understood

n>ur viation

|11
“2:3 0 |
10.7 -

’ 114.8;_f,
20,5
A l-h;l.‘_'b-

| )-}.7
| 30

0.0 |
2.5

S .38- S
-2 R
2.k

40

0.3 -
- le5°
St .:1.1
| 3.8
~ 12
0,0 -
; ',0.78 "

s
0.0

0.0 HE

0.0 |

0.0 |

TR
1.9

‘O.
1.
32.

735
|- 6.7
B3
| 29 .

2.1

1.1

0.0 |-

s | e

2,0

0,0
0,0 | -

0.0

SR
1 0.9
3.2

9.2

a3

0.0

21




_ TABLE VIT (Contimued) i .~ .

Me'aﬂ.ggg- of Dig;ge;\:'

'sion ' t ‘h

- line and errors
pertaining to - -
Probable Error of
Correlation

 State Universt-

. State Colleges

ijéfé.Téachefh?:

- 0011qgeg' L

_Municipal ¢

Universities. .-
" Private Colo- .

- leges & Univs,

(b) Do not lmow where |

8.

'Sﬁ%?ﬁQ%wd

(a) Formila
(b) Process

(e) Yumber

(a) Interpolation

(e) s. I.Q.R,

(£) Qg and Q, added

(g) Difference not di-
“vided -

6 &.7.,§s§zu§u11ggs

(a)mCoordinates b
and ¥y exchanged

to place ﬁhe_‘
points :

(e) Equation

(4) Substitution of
vﬂms '

E&obable Ibror of
Correlation. =
(a) Formula -

(b) Process not known

(c) 6745 omitted

(d) Division-of deci- |

mal by 10

l‘. (e) Mult. of deéimal
. (f) Sibt. of decimal

from integer

| (g) .9 squared

'(h) Sq. Rt. not taken

6.6
"1'11.6

1l.2

‘43, g"
114

2,0

58'.'8.

2.7 |
5.9
RER

5.3~

10,5
L TeT
7.9
;mg

000 ~NpPa

.

0.0

8392 |

0.0

55 |

|-10.0.

| 15.0-

e D)
00, OFO VW .0 o-

o R TR R
HWO NP R
WUl Wiy W R’

gy

ol
- 35566 |

s |

o . e . o .o o

opN oow.

L ]

16.6 |
‘fwof
.; 142.6 ?

h6;1 I

.

. . .
oF Fupr ocow. .

I
S oro . .o

P oFw0

Y

oV

L )

. L
LS OVR T OWW - O L

*




120 p é onts o'duc‘ S

- TBLE Vi1 (Continued)

Errors pe taining to
. ‘Percentile Rank, .

- Coefficient of Vari- 5
" ability, Random
. Sample, and -

:. - Pearson's Product
Moment R

~

ties
 State Colleges.

State Teachers ||
_Mu.nféipal _ e
‘Universities
-leggs.r&‘. Univs,

state Untvareic ||
- Colleges . -

Private Col-

..}.9. %ercenﬁglg ngnkiw,__ 1 _
(a) Process L ]re5.3 | 6.0
~(b) Pormala . - | 3,8 .[-0.0 |
~(c) 100 omitted -~~~ [ 0.0 | 0.0
~(a) Average omitted-'i C5.67 | 0.0
(e) 2 omitted . ] 0.9 7 0.0

10..Coefficignt of va;s. S AP

o sbility ,¢f; B 1
(a) Process 'i}7f~ﬁ:.127.9~_' W1 | 7.6 | - 80 |17,
(b) Formula - - 1'12,7 [10.0 | .26 | 35 | 1
~(e) 100 omitted - | -20° | 0,0 .| ‘0,0 [ 0.0 0
+ (d) Decimals “; ;.' .| 00 Y 00 | 0,0 | .00 | o
<e) Division "' - | 0.0 | 0.0 | 0.0 28 | o0

11&@@.&2&&

. (b) Areas in per .
(c)”Arithmetic S
- (made in R B R I R ER
~ gubt). - | oo | 00| 0.0 | 56 | 0.0

" Moment

'h)%mMa f:fwu&u¢‘&M; 3.3 0.3
ﬁ>kwn%e"«:~g 0.7 |00 | 0.0 | 0.3 |
(c) Average omitted ;; £ 060721 0.0 | 10,0 ] . 0,0 L]
(d) Derivati.ve x . ‘f‘---_5’,o> LN I D S N 19 TR T.8 ¢
(e) Deriva.ti.ve y | 50 | 0.0 | Ok 7.8

s

(a% Process ”{5‘:i1'ﬂ; tﬁj‘E?;jiiifsj&7' 3é;7f‘ f;}:érgiﬁlf'3531 ;f if1  N



TA'BLE Vit (‘Co‘nﬁinued)

1eg’és &Univers,

Private Col-'

Errors pertaining to | 4 = I
Pearson!s Product I I @ e | m
Moment, and ° IR z I o
~ Spearman's Foot-mle_ 8 S - 'g-;;
: and ‘Rank Difzerence : o o St N A TN
: 2 m - 2 B I
32 3 331 8
: e w Mmoo -
*(f) Sg. of Sigma xy 10.1 0.8 | 8.6 5.8
- (g) sigma x2 7 1.7 | 85-| 11k
"(h) Sigma y2 - 17.6 3.2 2.3 11.9
(1) Sq. Rt, of fact-. o A IEEIR |
ors taken se'pa—- ' S
‘ rately 0.1 .| 0.0 0.0 | = 0.3
(J) Mult. of factors | 7.4 0,0 | 0.0 0.0
(k) Arith, Sq. Root 0.7 0,0 | Lkl - 0.0

(1) Sq. Rt..under -3
’ rad.ica.linthe » . B EE R PR
~ denomimator | 1.8 | 0,0 | 7.0 | . 0,0 [

13, §geaman'g Foot=tule . 2 -
o ggg Rank Difference . - B :
(a) Process 2.8 | 3.3 12.4 2.3
(b) Ranking -~ ‘| 27.7 | 0.0 :ﬁ.o 2.2
(c) Differences - 21.3 | 5.0 4,9 1.6
(d) Gains - |l 27.9 | 0.0 | k8.6 - 22,8
(e) Sum of Squares - |. 2.6 | 0.0 | "6.5 - 0.0
(f) Squares - . | 0.0 |.0.0 - 8.8 0.0

]

ROV OWD

AU~ OHKM

*0n preceding page



'.EA'BLE VI i

. Aéémfx'?'v'?

DISTRIBU"’ION ZBY COI:I.EGES A.ND UNIVERSITIES OF THE

ERRORS IN AVERAGE PER CENT FOR ALL THE ITRMS OF .
 EACH PROBLEM. OF THE: S'I'ATIS‘I‘ICAL CONCEPTS OF .
THE PROBL.'E'M SMTION Ilv THE COEFREHENSIE '.T.‘EST.

Cmpe

of

Maagures of

Dispersion -
?ércentiie\.- :

'Co;rélation.

‘-1sities-

"-1.' Arizona

' f&J@mf“f’
rz._Illingis L

oty Indiana’
"H. Kansas

6. Louisiana

o Te. Maine :
. 8, Maryland .
‘ 9, Missouri

" 11, Nebrasgka -
© 0 1l2e New Mexico
1& . Chio . =

- New Jersey

-~ . “(Rutgers)

015, V:Lrginia =
.'3,16.'Wadhington
S 17+ West Vire:i:

SR _-éﬁdfﬂ'
718, Wyoming - -

- _.A‘véra‘g.e. S
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