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CEAPTER I. THE FRODLIM, IT3 PURPOSE AMND LIMTITATIONS

The Broad Aspects of the Iroblem. Edusators have, for a number of years,

made a more or less concerted attack upon the rural, one-rocom school. Horace
Bann inaugurated this movement about one hundred years ago, and many others
have kept up the attack. In spite of this bombardment, the rural American
eitizen, entrenched in his traditional independence and self-suffieiency,

has steadfastly, and somewhat successfully, withstood the siege. He has
emphasized the inherent right of a group of free-born ecitizens to have its
own little school, no matter how hnmbio, and has resented the tendency of the
town or centralized school to alienate his children from the soll,

Many of the problems which have arisen during the historical development
of the Americen public school system have been solved or outgrown. This
controversy betwaen the proponents of the one-room and the ceniralized shool
has, however, continued unabated from earlier days amd still ia one of the
important issues, Business and industry have gone through similar stages
but have rather thoroughly evolved from the individual enterprise to the
large corporation with its centralized control and its division and speclalizaw
tion of labor.

Some of the same advantages which have accompanied consolidetion in the
business and industrial flelds apply to centralization in the field of
education. Scome of these advantages are the reduction of overhead costs,
superior administration, the ability to obtain end hold better-trained teachers,
tha possibility of greater specialization of imetruction, the advantage of

superior equipment, and a wider and more varied program and curriculum., These
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2.
advantages are measurable to a great extent and statistics have been complled
in support of them.

The ultimate results, however, ars abstract qualities in the lives of
the pupils. Such things as character, citizenship, increase in the capacity
for the enjoyment of life, and habits of thought and work are not so sasily
measured., In splte of their abstractness, they should furnish the final
eriteria in the controversy concerning consoclidation. One of these gualities
which can be rather accurately measured is the degree of scholastic achievement
attained by individual pupils, A comparison of the achievement in grade and
high school subjects of puplls who are products of the one~room and the
eonsolidated school should be of value in a final solution of the controversy,
Impartial and objective measurement of the educational achievement in these
schools 1s made posaiﬁls by the recent development and improvement of
intelligence and obvjective testsa,

That there is still soms guestion 1in the minds of educators as to which
type of school produces superior asuieverent zan be illustrated by a statement
made by John M. Foote, State Supervisor ef Rural and Elementary Schools,
louisiana, in presenting a survey of the National Education Association compar-
ing the results of instruction in one-room and consolidated schoola.l

*Probably the most significant movement in rural education in
reoent ysurs 18 that which establishes the consolidated school in
place of the one-teacher or smell institution now commonly prevail-~
ing + « + o Justification for the change has been dbased almost
wholly upon the favorable administrative conditions prevailing in
the centrslized school. The broad assumption has been made anmd
widely mccepted that the results of elementary imstruction in the
lerse type of school are superior because of the well-known adminis-

trative differences,”

Numerous studies have been made and many more ere needed to settle this

1. John M. Foote, "A Comparative Study of Instruction in Comsolidated and
One-teacher Schools™, National Education Asscciation, Addresses and
Proceedingzs of the Sixty-first Annual Meeting, IXI, 1923, p. 812,
washington, D. G,
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Je
issue and thus to ¢lear the way for a counsideration of the two types of schools
from the administrative and social standpoints,

The Purpose of the Study: In spite of the tendency toward objective

measurement of educational achlievement in the two types of schools, there is
8t1ll a tendency on the part of school men to assume, without a factual basis,
that the results of teaching in the one-room schools are inferior to the results
in the ;arger schools, Statements are frequently heard in high aschool circles,
such a8, "One ocannot expect too much of Fupil X; he graduated from & little
country school.” “Fupil Y writes terrible conpositions; it is tco bad that

he could not have attended the c¢ity grade school”™. Such Statemsnts imply a
wholesale condemnation of the rurel @chool that should be rmde only 4if the
carefully determined facts Justify this opinion.

On the other hend, advocates of the small country school seldom have
factual data to Jjustify their opinions, With the developuwent of the objective
test and 1ts greatly inoreased use in the school program, it is time that
studies should be made which will removse the question from the realm of
controversy and settle it by scientiflcully determined facta.

Studies of rural and urban grade school achievement have been sade in
other astates and one situly of national scops was conducted. In connection
with this nation-wide study, conducted under the suspices of the Kational
Education Asscclation, Charles li, Reinoehlz conducted an investigation in
several counties of Montama in 1%2l. Iam 1931, Earl F. Sykaaa made a survey of
Judith Basin County, in which he compared the achisvoment of rural end urban

pupils. These are the only two studies of the problem which have been made in

i

2, Charles M. Reinoshl, "A Study of Instruction in lontans's Rurel Schools®,
in Intermountain Educator, LIT (May, 1923), DDe 058-359,

3., Earl F. Sykes, An EBdueational Survey of the School Children of Judith
Busin County, Montama,K Masters Thesis, NMontana State University,
{Missoula, Montama, 1931).
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4.
Montana. The State Department of Fublic Instruction has fallen in line
with the general movement throughout the country, and , for soms time past,
has been supporting a program of consolidation which has been gradually working
toward the elimination of a large number of one-room rural schools, In spite
of this movement, theore are at present in Montana, between twenty~two hundred
and twenty-three hundred rural, one~room schools,

It is the purpose of this study %o obtain data based on careful objective
measurement of achjevement, which will indicate the present status of the
one«teacher schools in comparison with the centralized schools of Broadwater,
Fergus,and Gallatin Counties, and,in-so-far as these counties are representative,
indicate the general situation in the state.

Statement of the FProblem: FPractically all of the studies made, to date,

have measured achievement in grade school work, the tests having been given
in the gradesa during the school year.

It is gonerally assumsd that grade-school preparation plays a largs part
in scholastic success in high school. This assumption is indicated by the
widely applied promotion practices, which consider that a pupil is not qualified
to enter high school until he has satisfactorily completed the work of the
eight grades. It is poesible that this assumption is iavalid, and this
possibility should be kept in mind in the interpretation of the results of
this study.

The urbsn and rural pupils of the study have been paired on the bases
of intelligence, sex, and within the same school systems, and so far as
possible, with little difference in chronological ages. The purpose of pairing
on these bases haa been to eliminate as nany factors as possible that might
affect high school achievement other than thet of rural and urban preparation.

The pupils in each palr were subjscted to identical school envirommxent for a
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similar period of time; pursued the same subjects with the same texts, and,
in most casea, they were of the same sex, Differences in ehthusissm for
their work, howe environment, and other factors, no doubt, enter the cases but
since the sclection was a random one, the probdability is that these factors
eountertalance each other to a great extent, and may be disregarded.

Specifically, the study attempts to show the differences in aohievenent
made in several high school subjects, lore dbroadly, it indicates general
scholastic achlievement and,as such, 18 comparable with the results of atmilar
studies mede in grade school subdbjects.

The problem has been formulated and carried out 80 as to answer these
questions:

{a) Do high school pupils. prepared in rural, one-room schools reach
as high a degree of achieverent as those who are prepared in larger urban
schools?

{b) Is there any difference in the degree of achievement in one high-
achool subject as compared with othera?

It is hoped that the findings of this study may prove of interest and
value to Ligh school teachers and that 1t may raise pertinent isaues for
those interested primarily in grade-school work.

Definitions and Delimitations: It has been the practice in the United

States Census Reports to refer to towns of twenty-five hundred or less as
rural. Obviously, in Montana, this classification would pihce the greater
share of the population in bhe rural group; For the purposes of this study
the term, rural school, refera to the one-teacher type of grude school which
is still commomn in the open country and small communities.

The term, urban school, refers to all grade schools eamploying more then

one teacher. The two-room school, in Montana, 18 usually located in some
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small community center or village, and the physical equipment and library
facilities often approximate more closely that of the smaller, centralized
schools than it does thet of the cne-room school,

The field of this study has been limited to three counties of the State
of Montana, namely: Fergus County, Gallatin County, end Broadwater County.
Thewse countles were chosen because of thekr accessiblility to the investigator,
and deceuse a Tair proportion of the pupils attending high achool had gradusted
rromﬁ‘ana-room schools. Two of the schoola, Geallatin County High School and
Pargus County High School, are representstive of the larger type of high
schools in the state. Belgrede, YManhattan, Three Forks, Willow Creek, and
Broadwater County High 3chools are representative of the high schools of the
second and third class districts,

The Freshman year of work was chosen because it would logically depend
more fully upon grade school preparation than the other three years of
secondery school work, The number partieipating in the study is further
limited by the necessity of picking from these ninth-grade pupils those urban
and rural school gradustes who could be paired on the bases of intelligence,
sex, and similerity in chronologicel eges, The urban~trained pupila in
these schools outnumbered the rural-trained pupils by a ratic of more than

two to ons., This greatly reduced the number of puplls avallable for cone

pariscn,
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CHAPTER IX. REVIEW OF RCLATED STUDITS

General View of the Field: Since the inception and consequent improvemsnt
of the objective test, a considerable nurber of studies have been made relative
to the comparative achievement of the rural. one-room mchool ani the centrallzed
or oity school. The greater pert of these studies has been in the field of
achievement in grade achool-subject matter, Wwithout a doudbt, the inspiration
for a large portion of the interest in this field has been the justification
of consolidation. It may be that this has eolored the interpretation of
results to some sxtent.

Although there have been & number of astudies made in counties and school
systems, the princiral sources of data are ths results of the testing programns
of the larger surveys. One of the chief weaknesses of the survey reports is
the general assumption of intellectual equality of urban and rural groups, or
the ignoring of the intelligence factor completely. Agalm, the conclusions are
quite commonly based upon comparison of grades im school. HNorman Frost, in
s Teachers College, Columbla University study of the subject, points out
four reasons why comparison on the basis of school grade classification is
{invalid. Tho#e aro:‘

1. Rural school terms are often shorter and attendance is less regular,

2; In some states, the school system 1s organized upon the basis of
seven grades.

3, Crade standards assume that the tests are given at the same time
of the year, which is not the case.

4., In the use of grade standards, retardation 1s not considered.

4, Normen A. Frost, A Comparative Study of Achievement in Country and Town
Schools, Teaehers 0011ega Columbia University Contributions to Education,
No. 111, Teachers Gollege, Colunbdbia University, (New York, 1921), p. 1.
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8.

Timon Covert, Agsistant Speclsalist in Rurel Education, Bureau of
Education,who has made several summaries of the educational achievement of
one-teacher and of larger rural schools, after reviewing the studjies made,
has come to the conclusion that several fmportant questions .should be kept
in mind when comparing the scores made by pupils of the two types of schools:5

¥l. Have the pupils' intelligence ratings been established?

2. Are ths puplls accomplishing all that they are capable of doing;

that is, has their achievemsnt age been considered in relation
to their mental age?

3. Have the puplldh chronological ages always been considered in

the comparisons o be made?”

Many of the studies reviewed by Covert have not taken into account the
facdors which he has concluded are important in investigations of this nature.
A testing program where intelligence and chromologleal age are considcred, and
these factors eare controlled in relation to the achievement of pupils should
tend to either confirm or to raise a question as to the validity of some
of the sweeping studies where these things have been ignored,

The most extensive invesiigation yet made, was the study directed by
the Department of Rural Education of the National Education Association,® in
1921-1922, to determine the oomparatiz"y results of instruction in one-teacher
and consclidated schools. A mumber or‘statea have made surveys, including
data relative to this problem., Numerous studies have been made in ecounty ‘
surveys and surveys of single school syetems. In the following paragrarhs, a
sumary of the findings for Reading, Arithmetic, Spelling, end Handwriting Ras

bteen attempted. The data used in the tables have been taken from Timom Covert's

5. Timon Covert, Educational Achievements of One-teacher and of Larger Rural
Schools, Rural School ¢irecular, No. 18, Department of the Interior, (Bureau
of Education, Washington, D, C., November, 1926), p. 2.

6, Foote, Op. .E!:.:_t.'o Ppe. 812-817,
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9.

Bureau of Education uumxary" of the studies made in this field and f rom some

of the state surveys.

Roading Abilities: In the National Education issociation Spudy of 1921,8
135 consolidated schools were compared with 374 one-teacher schools, in 19
states. The findings indicated that the consolidated-school pupils made
higher median scores in both reading pate and comprehension in each grade
then d1d the pupils of the ocorresponding grades of the one~teacher schools,
The ages of the puplls were found to be about the same, gradé for grade, but
the intelligence was assvmed to be the same. The greatest difference in both
rate and comprehension appeared in the 8th grade,

Table 1, COMPARISON OF ¥MFDIAN SCORES IN ORADE READING IN 29 STATES

Grade 3 4 5 6 7 8
Urb. Rur.] Urb. Rur.] Urb, Rur.] Urb. Kur.| Urb. Rur. Urb, Rulrs,
Arizona Survey P S <] P
Indiana Survey 38 P S P s P
Xansas Survey S P S P 3 P S P S 2 3 P
¥entuckey Survey 3 P S P s P
Missouri Study Censral Results « all grades: Urban-S; Rural-P
Ke Z, Ae Study S ¥ 3 r 3 P 38 P s P 3 P
(19 states)
New York Survey ] r s P S ) s P S P S P
Oklahoma Survey 3 P S F P 3 P s P 3 P 3
Texas Survey 3 r S P S P 8 I3 s P
Virginia Survey 5 r S8 P ] P 3 P
Louisliana Study Gemarai.L resulta- lzalll. gradei H Urban-SA; Rural-P

(In Table 1 and the following tables of the chapter, "S" indicates
»Superior® and "P" indicates "Poorer™.)

State surveys unusually make a comparison of the achievemsnt of rural
schools and larger schools, In Table 1 is a summary of all data pertaining to
reading that could be obtained from these surveys, indicating the general find-
ings. The superiority indicated in this table has been odtained from a

9. Timon Covert, Educational Achievements of One-teacher aml of larger Rural
Scehools, United States Govermment Report, Department of the Interiar,
{Bureau of Education Bulletin, 1928, Fo. 15).

8. Foote, op. cit., p. 615,
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10.
comparison of median seores rade on reading tezsta, The medians themselves

are not comparable because of the fact that different tests were used in the
different studies. In many instances the superiority consists of only a few
tenths of a point difference. In comparatively few cases are tbhe differences
quite lergze.

In the cass of the Arizona Survey,g very little memsurable difference was
found betwesn the two types of schools. The survey attributed this to the
faet that exceptionally high standards were maintained in rural schools
throughout the state,

The Oklahoria one~room rural schools oonsiatenxly outranked the larger
achools, except im the third and fourth gradéa. In the only other instance
where the rural schools outranked the larger schools, At was by a comparatively
small amount., This was in the case of the fifth grade in Arizona.

Comparison of the median scores for Kentuckey, New York, Texms,and
Virginia, indicates that the pupils of the larger schools were, grade for
grade, approximately one year ahead of the puplls of the one-teacher schools,

The findings of less comprshensive, but, in some cases, more thorough
studioa, in generalsbeay out the findings of the state surveys, Mocrakenlo
found thaut the consolidated schools made the highest showing in reading in
Logan County, Ohio. The greatest showing in favor of the centralized schools
was in the seventh grade,

Chapman and Ebyll determined that the one-rcom pupils of northemOhio

had medlians only slightly lower than the medians of the Cleveland schools,

9. Poote, op. cit., p. 815. _
10. C. C. MeCraken, Logan County and Bellefontaine, Ohio, School Survey, summar-

jzed in Covert, ope. cit. pe 6.
11. J. Crosby Chapman and He L, Eby, ™A Comparative S;udy, by Educational
Measurements, of One-room Rural-School Chlldren and City-School Children,”

Journal of Educational Research, II, (October, 1920}, rp. 656-645.
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The rural pupils of Santa Clara County, californialz compared favorably
with those of San Jose, except in the reproduction of thought.

Frostld founs thut the pupils of the six-month rural schuols in Madison
County, Kentuckey, were inferior in redding adilities, but that the pupils
of nine-month schools were favorably comparable %0 the centralized schools,

J‘ungoku' found no marked difference between the two groups of his study.
Reinoehl, in his study of lontana counties,’® concluded that the pupils of
consolidated schools read more words per minute and comprehended what they
read much bstter than those from one-teascher schcols,

16 in Spokane County, Vs’ashington,n and

In “certain West Virginia Counties,“
in Bourdon County, Kaneas,ls the pupils of cousolidated schools excelled in
reading ability.

In bhis 1931 study, Sykesls found that, in general, the rural pupils of
Judith Basin County, Yontana, were one year and eight months below the urban
pupils, educationally.

A summary of all investigutions muat conclude that the lurger, centralized

12, Richard Zeidler, "Tests of Efficiency in the Rural and Village Schools of
Santa Clera County, California”, The Elementary School Journal, XVI,
(June, 1916), pp. 542-555,

13, TFrost, op. cit., pe 2. -

14. Frederick William Jungck, Comparative Ability of Rural and City School
Children as Shown by Certain Standard Tests, Fhe B. Thesis, University of
wWisconsin, {June, 1520

15. Charles M. Reinoehl, “A Study of Instruction in Montana's Rural Schools”,
Intermountein Bducator, LII, (May 1923), pp. 358-359.

16. J. B, Shouse, "Some West Virginia Performances in the Second Grade”,
School Journal and £ducator, LII, (May, 1923), pp. 358-359.

17. C. We. Stone and J« . Curtis, "Progress of Equivalent One-room and Graded-
School Pupils”, Journusl of Educational Research, XVI, (November, 1927),
PPe 260~264,

18, Paul E. Twining, A Comparative Study of the Academic Ffficiency of Purils
4n Dertain Urban end One~teacher Rural Schools of Bourbon County, Kensas,

Masters Thesis, Kansas State Universits, Lawrence, Kunsas, 1928,

19. Sykes, OD. cit.,
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1z,

8chools rather consistently produce better achievement in reading, although in
mary instances, the difference is not as mrked as might be expected, consider-
ing the superior advantages of the larger schools.

Arithmetic Abilities: The results of the studies comparing the

achievenent in Arithmetie, in the tyo types of schools, show general results
similar to the findings of the reading studies., Table 2 summarizes the

findings of state surveys.

Table 2. COMFARISON OF MEDIAN SCORES IN ARITHMETIC IN 26 STATES

[

Grade 3 4 5 [} 7 8
Urb. Rur.|Urb, Hur.| Urb. Rur.|Urb. Rur.|Urb. Rur.| Urb. Rur.
E:nsaa Survey 8 P 8 P 3 P 3 P S P S F
Kentuckey Survey S P 3 PrP
ssouri Study 8 P S P S P
Ne Eo. A4 Study 3 ¥F 8 P 3 P S P S F S P
(19 states)
New York Swurvey S P 8 P S F S P 5 P 8 P
[Oklahoma Survey 3 P F S s P P S 5 P P S
Texas Survey S P S P
Virginia Survey 3 »p S8 P 8 »r 5 ¥ S Fr

The table shows uniformly higher achievement im the larger schools except
in the ease of Oklahoma, where the one-room school shows superiority in the
fourth; sixth,and elghth grades.

A large number of studies of more limited scope has been made. A summary
of a nurber of typical ones will serve to indlcate the gesneral findings.

The Oakland Cocunty, Michigan surveyzo finds the rural schools slightly
lower in achievement in every grade but the sixth,

Ta the Travis County, Texas atudy,m' the scorea of the rural schools were
compared with the scores of rupils in Bosion, Detrolt, and city schools of

Jowa. The rural medians were lower in every case.

20, Rural School Survey of Oakland County, Michigan, (September, 1923),

summarized in Covert, op. cit., p. 2.
A Study of Rural Schools in Travis County, Gulletin of the University of

f—

Texes, (December, 1916), summarized in Frost, op. eit., pp. 7-8.

2le
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E, H. Taylorzz conducted a study in a county of I1linois comparing the
rural grades with the grades in a study made by Courtis., The resultes show
that the rural scores are consistently lower. In grades three and four, the
rursl scores are approximstely "one grede below the urban third end fourth
grade scores™; the rural scores in grades five and six ere "alwost two grades
below the urban scores™; the rursl scores in grade seven are "rore than one
grade” but "less than two grades below” the urban scores; and the rural scores
in grade eight are at lcast "two jrades below"” those of urbdban pupila.,

Zeidler's Santa Clara County, California stu&yas ghows that the rural
schools of tiie cmunty rank consistently lowsr than twenty smsll western cities
and lower than Butte or Sglt Lake Citye. The inferiority 1s in many cases
quite great.

A "Typlcal County of Pennsylvania® studya‘ compered the rural medians
with Courtis standards and found these mediana to be about two grades below
standard.

Haggerty, in a study of five Indiana counties , found the district schools
to be more efficlent than the graded.

Yoote, in a Loulsiana study%s ani Frost, in Liadison County, Kentuckey,27

22. E. H, Teylor, "A Comparison of the Arithmetical Abilities of Rural and
City School Children®, Tha Journal of Educational Psycholory, V, (October,
1914), pp. 461-466.

23, Zeidler, op. cit., p. 554.

24. Charles L. Harlan, "A Compariscn of the Writing, Spelling and Arithmetic
Abilities of Country and City School Children”, Educational Administration
and Supervision, II, (November, 1916), pp. 560-572. -

25. If. £. Haggerty, "Achievenent in Srmll and Large Schools of New York"™, Rural
School Survey of New York State Educational Achieverent, (1922), rp. 210-213.

28, Johm M. Foote, A Study of Arithmetic 1in Rapides Farish, Louisiana State
Department of Education, (Bulletin No. 11, Septemiver, 191G).

27, Norman A, ¥rost, A Comparative Siudy of Achioverent in Country and Town
Schools, Teachers College, Coluubjia University Contributions to
Tduoation, No. 111, Teachers College, Golumbia University, (New York,

1921), Pe l.
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indicaeted that the rural pupils were poorer in artithmetic achievement than
the pupils of the larger schools.

Jeffries' investigation in Sumner County, Kansaa,za found the urban
freshman high-school pupils to be poorer in arithmetio than those from the
rural schools,

In & Jujior High School study in Brporia, Kansas;ag no significant
difference was fourd in the mathematical abilities of the two groups,

J’ungckso found th:t there was little significant difference in those
subjects requiring mechenical dril}), such &s, the fundamental processes of
arithnetic and speed in reading,

31 were found to be inferior in every grade, while

Yontana rural pupils
a study of eight counties of Vest Virginiasa shows the rural pupils to be
superior in addition, Twining33 found that the rural pupils in the eighth
grade of Bourbon County, Kansas, exceeded the urban pupils by ome to two
months of progress in arithmetic tests, while Stones4 discovered the opposite
to be trus in Spokane County, Washington.

Summarizing, the stute surveys unanimously found ithe rural pupils
inferior im arithmetic accomplishment, with the exception of Oklahoma, where
they exceeded in three grades. when the asuller studies are compared, however,

the results are not &0 uniformly favorable to the urban schools. Eight

28. John A. Jeffries, A Comparative Study of Pupils from Rural end Urben
Crades in the Fresiman Year of High School Ain Sumner County, Kansas,

Masters Thesis, Yansas State University, Lawrence, Kansas, (1926)

29, Bumphrey,.'s Jonas, £:COm2§rison of Intellectual Development of Rural and
Urban Stusents in Junior Figh School of of Lwaporia, Fenszas, linsters Thesis,
Kansas State University, lLawrence, Kansas, (1926 .

30, Jungek, op. Cit.. PDP» 58«59,

31. Relnoehl, OD. 01t0. P 359,

328, Shouse, ODe E_i_?_., P 359

33, Twining, 220 _9}_!"_-, Poe 684

34, Stome and Curtis, op. cit. p. 263,
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studles show the rural pupils to be inferior. Four studies show them
Buperior and two studies show no significant differences. The rreponderance
of evidence seems in favor of the urban pupils., The state surveys definitely
indicate Buperiority of urbam pupils in arithmetic. The results of the

more specialized studies that wers reviewed are not so gonclusive. This may
indicate that some vital factors s Buch am those emphasized by Covert, were
not taken into account in the gurvey type of study.

Spelling Abilities: A review of the spelling investigations reveals

that the pupils hold their own more often theam in reading and erithmetic.
The state surveys, summarized is Table S, show the urban pupils rather
consistently superior. In only two inastances are the rural pupils superior;
and,in grades three and seven in Wisconsin, there was no differenge. Howevor;
the differences, in most cases, were smaller than the differences in the
arithmetic and reading studies, In the specialized investigationa; abott
equal numbers of studies indicate the superiority of urban pupils and the
superiority of rurel pupils,

Table 3. COMPARISON OF MEDIAN SCORE3 IN SFFRILING IN 26 STATES

Grade 3 4 5 6 7 8
Urd, kur,| Urbe. Rur,.| Urb. Rur. Urb, Hur.| Urb, Rur,| UrD, HUT.

Indiana Survey 3 P S P S P
Kentuckey Survey s P S P S P
Forth Carolina S P P 3
Oklahoma Jurvey P 8 S P P 8 3 P
West Virginisa 8 P S P S P
wisconsin Survey Same S P S F 8 P Sae S P
Missouri Study General resulta -~ all grades:: Urbsn - S} Rural « P
N. E, A. Study S ¥ S P s P S P S F J 3 p

{19 states) J J

Theisen,>” in reporting the Wisconsin Study, used in the table, states,

35, william W. Theisen, A Report on the Use of Some Standard Tests for 1916-17,

State Department of Public Instruction Studies in Eduocational Yeasurement
4n Wisconsin, (1918), Bulletin No. 1., P. 17.
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"Rural children.,.when compared with other classes of Wiasconsiam schools . . .

are not conspiouously poorer nod better than the pupils in the ecities and
villagea™,

The Spokane County, Washington surveyss

finds the pupils of the large-type
school to be 2,7 percent more efficient then those in the surrounding one-room
schools. This figure bhas more significance because the pupils were paired
on a hasis of intelligence test scores and ehronological ages, although the
wethod of obtaining differences, used by the investigators is of questionable
validity.

Other studies which found tlie urban puplls superior were: QOakland County,

I&iohigan.a7 - the urban children were superior in every grade but the eighthj

Harlan's Pennsylvania S‘b\;uiy38

~ the urban children had a superiority of from
17 - 14 worda per hundred; Feinoshl's lontamm Study39 « the consolidated pupils
were superior; Jones'! Emporia, Kansas Study‘n- the high school pupils from
urban grade schools were superior,

On the other hand, & number of investigatlons found results favoring
the rural pupils. Some of thems are: Chapman, A Northern Ohio Study41 -
shows the rural pupils superior to the puplils of Cleveland; Shouse, A '
West Virginia Stndy43 « the one-room pupils spell better; Eourbon County,
Kanaas‘a- indicates that the rural pupils exceeded the urban by scores

indieating aﬁ amount of progress from cne Yo two months superiorit;;

Plumas County, Cantornia“ - the rural children were of the average abllity

36, OStone and Curtis, ov. cit., p. 263,

37. Rural School Survey v of Oakland County, liiechigan, (September, 1923),
guriarized in Covert, @p. cit., p. 6e

36 « H&rlan' _‘2. ﬁito, De 5?0,

39. Reinoehl, Ola cito. Ps 359.

40. Jones, Op. cit., "Pe 52.

41, Chspman, Op. Cit., P. 645,

42+ Shouse, ODs Cit.' Fe« 5%

n . Cite Pe 69,
a2 T“in: B Tha d_"fh; Soelligg Abili of the Flunas Co un% Children, Califor-
‘ gato ES&S? of Lduca ti men of or ue bulletin,
lggcem 91‘. . ﬂ.
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of oity children throughout the country.
It must be concluded that the spelling issue is nov settled. Nelther
the urban nor the rural group has been found to have unquestioned superiority.

Handwriting: A comparison of the median handwriting acores from a

few state surveys will suffice to show the situation., Table 4 shows the
data for 26 states,

Table 4, CONFARISON OF MEDIAN SCORES IN HAMDWRITING IN 26 STATES

Grade 3 4 5 6 7 8
Urb. Rure] Urb. Rur.|Urb. Rur.|Urb. Rur.|/Urb. Rur.|Urb. Rur.

Kanses Survey 8 P S P 8 P 5 P 3 P P s
N. E, A. Study S P S P 3 P 8 P S P 3 P
(19 states) '
Oklahoma Survey 8 P 3 F P 8 s P P S8 P 8
West Virginia 8 P P B 8 P F 3 P S P 3
Wisconsia Survey P 3 F 8 P 3 Same P 3 P 8

In 13 of the 24 comparisous shown in the tsble, pupils of the one~room
schools scored higher. They scored lower in 10 instances. The differences
are not very great ani it may be copcluded that thare is no signifioant
difference in the quality of work.

Of the less extensive studies, three found the urbdban pupils definitely
superior, One found that the urban pupils did a superior quality of work
but showed poorer speed, while in Montana schooll.‘5 the urbam pupils
weres faster but showed a poorer guality. Three studies found no signicant
difference. .

A gummary of all of the studies substantiates the statenent mads above,

in reference to the state surveys, that the rural and urban schools scem to
be producing about the same gquality of achievemexnt in handwriting.

Content Subjects: Not so many studies mre avallable concerning con-

parative ackisversnt in othsr grade—school subjects. The studies which have

45. Reinoehl, op. eit., p. 358,
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been made in regard to content subjects, such as history and geography,
indicate the superiority of tle urban school, The same is true for
canrarative composition scores,

Birh School Subjecta: Some studies have been maude to determine

the sucocess, in high school subjects, of pupils from urban and rural schools,
Some of the investligations have attempted to determine the quality of
prepuration for high school work and have tested the pupils’ abilities
shortly after entering the ninth grade. Abilxty‘in English has been more
often tested than other adilities. Three studies of this type will serve
to indicate the gensral findings.

Results of a study mads in Iowa,45 where standardized tests were given
during the first month in eight high schools, show that the pupils
trained in urban schools made fewer errors in English, Scores on tests
civen to ninth grade puplls from one~teasher schools amd to an equal munber
from graded village achools, in Spokane County, washington,47 indicate an
average difference in English abllity between the two groups of pupils,
equdl to 4.9 months of school work in favor of those from graded schools.
Studies conducted in the high schocls of Sumner County, Kansas,*s paired
the ninth grade pupils on the bases of intelligence and chronological age.
The results show that the rurnl group surpassed in ari thmetio abilities,
while the urban group was superlor in language usages.

Other studies have atteupted to msasure and campare the achlevement

in high school subjects of the pupile wiao have entered high school from

46, W. He McFarland, English Ability of Town and Rural Pupils, Masters
Thesis, University of Iowa, Iowa City, Iowa, 1926, sumcarized in Covert,

Ope citey Po 17.
47. Co We Stone and J. W, Curtis, "Progress of Equivalent One-room and

Craded-school pupils”, Journal of Educationel Research, IXVI, (November,
1927), Pp. 260-264.
48, Jeffries, Op. cit., Pp. 54,
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the two types of grade schools, Ap investigation of the hizh school records

of pupils in Illinoia49 8hiows that the pupils trained in town schools averaged
1.34 percent higher in all hish school subjects and 1,74 percent higher

in English than the rupils from the one-teacher 8chools, The Junior Figh
School mtudy of Emyoria, Khnsas,so finds a nmezli-ible difference betweeon
ninth grade purils from the two groups., In this study, Jones econcludes

that the rursl group excels in those subjects where menory and close
application to text book material is necessary,

These high school studice seem to indicate, as & rule, where a
difference in ability to achieve exista, 1t usually favors the urban-trained
pupils, However, the findings are not so sweeping that 1% would Justify
the generalization that rural-trained pupils are inferior in achievemsnt
throughout the country. Rather, it would indicate the nocessity of
objective measurement in many school systems or communities bofore reaching

any conclusiona in the matter,

i Records of Rural-trained
. ois State Teachers Association, High School of -
2 g.i;igf City-trained Children, TIllinois State Teachers Association,
Springfield, Ill., Research Department, (1926).

50. Jones, op. cit., p. 48.
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CUAPTER III. THE PROCEDURE AND SOURCES OF DATA

Sources of Datat The intelligence quotients, used as a basis for
pairing the pupils, were obteinsd from the principals® offices of the
various schools. The tests used weros

The Otis Group Teat of Mental Ability, Advauced Examination.

The 0t§i Self-edministering Test of Memtal Ability, Higher
examination, Form A.

The Termam Group Test of Mental Ability, Form A.

The Kuhlman Anderson Intelligence Test, Grade Nine to Maturity.

The Detroit Agvanced Intelligesnce Test tﬁr High Schools and

Colleges, Form V,

Tha.selection of suitable achievement tests in high-school sudjects
presented more of a prodblem than a similar selection for grade schools
would have done, It wes necessary to choose tests that measured the actual
achleverent and progress made in the ninth grade sudbjects as they are the
most commonly classified and taught in Montana high schools, Tests
were avallabdle which contalned more advanced material than ninth grade
pupils could be expected to master, or which included the subject matter
of several courses as commonly taught in Montana schools, Ths Iowa State
Scholarship Test351 were chosen as best meeting these requiranents, The
subject matter of these tests followed closely the course of study as
usually taught in Montana schools. The schools taking part in the study
had not recently adninistered any of the Jowa State Scholarship series of
tests. The English Correctness Tests and the Ninth Year Algebra Tests

were released by Iowa State College a week before the tests were given for

51. See Appendix, Pr. IV-XXI.
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the rresent study. In the case of General Science, it was necessary to
use the teast from the revious year,

Description of the Tests: The Iowa Every-Pupil Eigh School Tests are

issued ycarly, by the Sgate University of Iowa, as a part of a state-wide
testing program in Jowa, They are used in the schools of many of the
surrounding states. These tests are constructed by or uander the supervision
of the faculty of the University. The program of testing has been organized
end carried out for eight years, They are constructed primarily for the
purpose of testing and eamparing achlievement in the saccondary schools. In
this teating program, the tests are administered by the school staff of
the participating schoola. For this reason, direction sheets containing
detailed and explieit directions for giving the tests are made and sent
out.52 This insures, in~so~far as possible with group tests of this pature,
uniformity of time and procedure.

The English Correctiness Test®® consists of six pages, ocontaining three
short themes, such a8 mixht Lave been written by a high school pupil.
A large nuriber of errors in spelling, capitalization, punctuation.and wori
usage are contained in these themes. Definite instructions are given as
to the method of correcting these errors, so that the corrections made
by the pupils taking the tests, will be uniformly done. A scoring stencil
is provided for the teacher who corrects the tests. There ars 232
corrections or choices to be made by the pupil, making the highest possible
soore, 252.

The Ninth Year Algebra Test?® consists of turee parts, dealing with

Fundamental Processesd, Algebraic Relations and Representat.ons, and Verbal

52, See Appendix, m. II, XII, and XXIT.
53. See Appendix, p. IV.
54, See Appendix, p. XIV,
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Problems. There is a total of 53 problems. Twenty minutes is allowed for
each of these partas, making a total of sixty minutes for the test. The
highest poasible Bcore is 53.

The Gensral Science Test55 consiasts of 83 multiple cholce questions.
Each has four possible answera, of which anly one is correct. The time limit
is sixty minutes and the highest possible sovore is 83,

Frocedure: It was ascertalned that the schoole, chosen for the study
had sdministered intelligence tests at the begimning of the ninth grade, In
one or two ilnstances, it was necessary to furnish intelligence tests for the
schools in order to secure the data. Arrangements were made to secure the
test results and the tests, themselves. In the case of Fergus County High
Bchool, 4t was impossidble to odtain the teats, tut the results were cerefully
tabuleted by the voeational guidance supervisor. The test scores and
Intelligennse Quotients were caréfully checked and tabulated, Unfortunately,
it was impossible to have the same intelligence test gdminstered in.all of
the achools, s0 that ths obtained I. Q.'s would be co.parable. Tsble & shows
the tests which were given in each of the schools, tofether with the number
of pupils tested,and the average I. Q. for each achool. It is8 interesting
to note that there ia a considerabla difference in the average I. Qe in
favor of the urban schools exespt in the case of lMunhattan, where the

difference between the means favors the rural pupils by 3.96 points,.
The pupils were paired on the bases of their I. ﬂ.'a{ sex, urban or

rural grads school training, and,so far as possible, with 1little differences
in chronologlical ages. The pairing was done between pupils sttending the
same school system and, in a few instances, between pupils attending different

gchools which had used the same intelligence testas, In order to obtain the

55, See Appendix, p.XXIV.
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Tabdle Be INTELLIZSHHCE TELT DATA
Kinth Crade JTupils of 3Jeven High Schiools

SCO0L Ay TLiy 10e UhLaX 2ULAY WY Fiasbon il fIEF@“.&HSSE
U TS AV AVile [F.V0H UNBAN | FAVOR RURAL
T'roadwnter Crunty 486 108,39 105,77 8409
Otis Group Int. Sonle
Palrrade
Terman Groud Thst 36 107,81 101 .81
Fersus gounty
Tarman Groul: Test 217 111.27 107,03 4084
Gnllatin County '
Dotrolt adve lnte Tosy 190 110,66 100.65 | 10.01
Yanhatban .
“Kubimsn Anderson Toat| 31 104,62 108,58 3.96
Three Forks ‘
Gtis Sulfesdnine Tost 28 07 103 4
i/$1low Croek
Otis Group Iants Joale 5§ 108416 305.6 1.1

Total Bo. I‘nllilﬂl 558

pnainus nu:#bsz* of zupils for the study, thore wure & fow listunses, (seven pufrs)
where hoys and girls were aired twagethur,

The schiavesent tests wure malled to the s0hools so ss %0 &rrive on
¥ry 4 ani the request was zmde that the tests be edzinisisred on come day '
during tho mchocl week of an 4th to imy Bth, inclusive, Instruction shouts
{soued by Jowa State Univeraity,58 containing detailed inatructions for
civing tests, were sent to ‘enéh school and were suprlerensed by sjecial
inatruotion sheets for this study.>! The tests were alninistored to all of

the participating pupils of euch school at tho sane jeriode Tue principals

66. 9oe Arpendix, pep. II, XII, and XXIT.
57, See Arpendix, pe. I.
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of the schools either supervised the testing themselves, or sclected
some faculty tember to do so,.

In some instances, the papers were scored by the teachers. In all
instances the papers were rechecked. The resulting scores were tabulated
into frequency distributions and the means, medians, standard deviations
and standard errors were computed for each group and compared, There
wae a total of 228 English Correctness scores, 146 Ninth Year Algebra

scores and 55 GQenerel Science scores used in the comparative study.
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CUITUR IV, TR AQUATING OF THE Ghul:r3d

The Peses Usad for Pairing: Thrse bsses wore ussd in peiring the urtan
acd rurasl puplile for this studye. These wers intelligonce, as determinad by
the use of Iuntelligence Quotientas obtained from tests of mentel ability given
during the first part of the school year, sex, and,so far as jossible, ehronc-
loglcal ags, One ¢f the chief wesknonses of mapy of ths surveys sand studles
mede in u comparison of the schlavenent of urban end rurel pusils has been the
ignoring of thoga factors. It is rother obwvious that, in & corparison of
scholastio sohievement of two groups, Lf ong group hes & hicher averege ine
telligance, the two groups are 2ot truly conmporsdle. In som. of the etuiles
1t haa desn wsasumed thad ithe two groups are [, roximsxtely =jual in intslli-
gonee or elos the fuctor hes bos. ignored. A glance et Table & will indiceste
that, for this atuly st leagt, the i{ntelllipance was rot ojual Lo ths two groups
snd cculd not have dbesn ssfaly 4gnored. The urban pupilas ehow & consi-tently
highur futonllicence rating axceps in the insterce o7 the Warhatten pupils,

Calupig meds a study b8 of the intellisouce, as revecled Ly tost:,lor the
pupils of thrae lerger high schools of Ksnses,ss conpsrsd mith that of tho pupils
of the suyllar kBi¢gh s8ckoclse Eo has found that the jupils of the larger high
schcols of Kensss have e higher mediss intwlliyonce. Jeffrice “® round an av-
eruge differsnce oOf ten montha in favor ©f the urban g£roup. 3ykas°° dotar=

mined thut the rurel jupils of Judith Besln Couunty, lontsns, were mentally thrae

$8. Issas A. Salupig, AR Avulyweis of Zome Difficulties of Rural iigh Sehool
FPupdls in %Xental Test Fortormsnces, Lostars “hasla, Rursas Ltate UDivere
sity, Lawrence, Ksumas, (1528.)

89. John A, Jeffries, 4 Comparntive Study of lupils from Jurel end Urdan
Grudes in the Fronhnen Yeer of Tirh Sehool in “umper County, Kenuses
Lscters fhesis, Kunses “tate univarszty, Laaregoa, Lunses, (1526.)

60, karl F. Sykes, jn Pducstional urvey of the School Children of Judish
Fasin County, ¥ontena, sast re Thesis, Loutaus itate University, Liss-
oula, kortana, (1931.)
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months younger then those of the third elass districts. Wahlquist,Sl found
a large difference in favor of urbdsn pupils. These studies would indicate
that intelligence 1g zn important factor in making a comparison of the two
groups.

It has long been recognized among school men that chronological age has
a considerable bearing on scho-l work. The younger puplls in a grade are
usually the drichtest, since, 1f they msre capable of carrying the work of the
grade, their I, }.'s are quite likely to be bigher, Covert has indicmted the
importance of this factor as may be noted in a previous chapter.

Sex should also be considered, Tsable 6 indicates thut the girls clearly
exccll in the Tn.lish Correctness tests. Although many ©of the highest scores
on the English Correctness test wers not used in the paired study, most of the
extremely high scorss were made by girls,

Reference to Tadble 9 Indicstes th t the girls of the study have an average
intelligence quotient slightly more than fouwr points higher than the boys. This
may, in part, reveal why tliese girls average sixteen points higher,and that
their median score was 17.24 points higher than the boysa' scores in the Englieh
Correctness test, But the fact that there is no very significant differcnce
in favor of the girls in Algebra eand that the boys hold a small advantage in
General Science, would seem to indicate thnt the sex factor mey have had con-
sideradle influence on the Enslish scores. A glance at the standard and
guartile deviations of the Enclish scores shows little diffsreace between the
sexey in the scatter of the mcores. Approximately two thirds of the =irls'
scores lis within the 1imits 110 - 165. About two thirds of the boya' scores
lie within the limits . 95~ 148 1pd the middle 50% of tie girla' scores are
within the limits 113 « 155 and tLe middle 50% of the boys' scores are within

the limits 67-137. Pearson's Coeffleient of Variation Formula indicates that the

61. John T. Wahlgquist, "Intelligence of Rural and Urban Children", The Elemen-
fary School Journsl, XAVII, (iay, 1927), pp. 682-684. - -
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girls are 94% as variable as the boys. Similar consideration shows about the
same situation in regard to the scatter of scores in the other two tests.

A comparlson of the score differences in the thrsee tests must consider
the total possidble score in each to place them on a comparable basis. The
average of 16 points in favor of the girls in the English test is 6.95 of the
total possible score. The 1,77 points of superiority of the girls in Algebra is
3.3% of the total possible score. The 2.53 points by which the boys' average

exceeds the girls' average in General Sclence, is 2,6% of the total possible score.

Table 6. PERCENTAGE EVALUATION OF TH® DIFFERENCE
I BOY3'Y AND GIRLS' SCORES
Subject Total Possible Mean Difference Percent of
Seore Poasible Score
English 232 16. - girls 6.9
Algebra 53 1.77 - girls 3.3
General Scienoce 96 2.53 =~ boys £.6
Table 7. COMPARIION OF THE SCORES OF BOYS 4HND GIRLS
PAIRED FOR THE STUDY
No. | Mean |S. D. | o(aw.} o{a1rr) "Mdn. Q PE.(mdr) | PE.(diFP)
English
Correctness
Girls 137 |137.48 | 27,62 £.33 3.73 134,06 21,09 | 2.15 3.04
Boys 91 |121.48 26,12 | 2.78 |(0.B.Z ||116.82| 19.92 | 2.61 | (g
4.2 P
S.6
Difference 16 4in favor of Girlas 17.24 favor of Girls 7
Algebra
Girls 84 | 17.2) 7.75 «846 1.31 16.8 4.57 «51 .95
Boys 54 | 15.44 | 7.38 1.004 (&.3.2 13,75 4.72 «80 (C.R.=Z
Difference 1.77 favor of Girls 2.05 favor of Girls| -19
General Seci
Girls 25 36480 | 10.88 2,18 2.84 35.67 9,05 | 2.31 |2.684
.89} (C.R::
Difference 2.53 favor of Boys 4.22 favor of Boys 1.59
L | |
D
the Critical Ratlo
= ¢, R. refers to C ’ T (aict.)
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The girls show definite superiority in English, arnd less superiority
in Algebra, while the boys have excelled, to a smaller degree, in Ceneral
Seience. This indiecatees that rex should be considdred in pairing pupils

for a study of this nature,

The Intellirence Factor; Of the total 555 pupils who wsre tested in

mentul ability exurly in the fall, as shown in Table 8, onlv 462 ware vresent
to take the scholastic tesis in the spring. A considerable number had
dropped school or bad moved &0 other school systems, Others were absent or
for some reason 414 not take part in the testing prozram. Of these 462
rupils, 232 wers pairable on the threse bases used, This number was consider-
ably smaller becausa of the fact that different intclligernce tezts were

used in the schocls and only pupils from the same schools, or sachocls using
the same intelligence tests,could be palred s and the urbun pupils outnumbered
the rural pupils two to one,

Table 8., NABER TAKING THE TE3T3

SCHOOL3 ]IILPI'ELLIGEHCE TZ37S|| INFELLIGENCE AND TUPILS IN
SCHOLASTIC TEAITS PAIRED STUDY

Urban [Rural [fotal [Urban [Rural fotal [Urbaa [Rural [Total
Belgrade 19 17 36 17 17 34 13 5 18
Broadwatsr C. a3l . 18 48 F 28 10 | - - 9 12 £1
Fergus C. 131 86 214 || 00| 59| 189 54| 61| 118
Gallatin C. 164| 26| 190 || 142| =25 167 25| =25 50
Manhattan 16| 15| 31 | 16l 15| = 9 9 18
~ Three Forks | 20 2 22 Iv 20 2 22 2 2 4
Willow Creek 6 5| 11| 6 5 11 5 4 9
TOTALS 389| 166 | 555 || S29( 133 | 462 116 116 | =232
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Althoush, in & few instances, particularly in the cusa of the older
pupila where the I, (. was quite low, there was a differsnce of a number of
points in the I.Q's of the paired pupils, generally speakingz, there was from
a few tentlis to three or four polnta differencs. In a nwsbsr of cuses,
the I. Q.'s8 wore exactly e¢qual. Table 9 shows the uean and median I. Q.'8
for the group used im the mtudy. The means aud redians in this table have
no value other than for a comparison of the tuc grénpa, since the I. Q.'8
used to obtain them were baged upon different tests. The fact thet the
sans nurber of quotients from each test were used in the urban and rural
groups mskes the medians and neans in the table comparable for the two
groups. |

The means for the two groups are l07.49 in each case, while the medlan
I. Q.'s8 are 105.4 for the urban and 105,12 for the rural groups, showing a
difference of .28 in favor of ihe urban pupils,

Both groups are scattered about equally around their measures of
central tendency, &3 indiicated by the standard doviation 12,23 anl 12.33.
About two thirds of the urban I. Q.*s are within the linits of 107.49 & 12.23
and two.thirds of the rural I. Q.'es are within the limits of 107.49 & 12.35,
or between 95.26 and 119,72 and 95.14 snd 11¢.84, respectively.

A sirilar situation exists in the grouping of the I. {.'s around their
nedian, The middlies 57.5% of the urban I, Q.'s are within the limits of
105.40 4 8,39 or vetween 97,01 and 113,79, The middle 57.5% of the rural
I. Qe8! are within the linmits 96.16 and 114,08.

A distridbution of the differences in I. <8 bet.een the mewbers of each
pair indicates that there is a nwean difference for the entire .roup of 1.38
4 1l.42, .he median difference for the group is 1.00. On the average,

thcreforse, no pupil differa from the pupil paired with Lix, in respect to
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the intelligence factor, by more then an I, J. difference of 1.38. The
mean of the differences favoring the rural pupils is..88 and the mean of
the differences fauvoring the urban pupils is 1.29, showing a am=ll mean
difference in favor of the urban group. The median differences are .85 apd
1.00 respectively,

Vhenthe boys, alone, are co pared, there is a slight difference in favor
of the rural boys. The S, D.'s and A. D.'s indicate a similarity in the
grouping eround the central tendencies. The wrban girls have a glightly
greater advantage over the rural girls in a similar comparison, with a little
wider scattering of I, Q.'s about their measures of central tendency as
indicated by the larger S. D.'s and 4, D.'8.

The small differences in the I. Q.'s of some of the pairgs balsnde
themsslves when the entire group is econsidered and the two groups are egaal
in the matter of intelligencs, in-so-far as it can be msasured by standard
ingelligence tests.,

Teble ¥, CONPARISON OF THE INTELLIGENCE JUOTIENTS

Noe. liean Se Do Median A« Do

A1l Urban Pupils 116 107.49 12,23 105.40 8.39

A1l Rural Pupils 116 ' 107.49 12,35 105,12 8.96
Difference 0 « 28

ural Boys 46 103.67 10,97 103.54 8,14
Difference <05 «27

rban Girls &7 107.95 13.%0 107 .32 29.65

el Girls 70 107.57 13.68 108.82 9.79
Difference <38 .50
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The Are Pactor: Table No. 10 shows a comparison of the mean and

medien ages of the pupils used in the study. The average age of the urban
pupils ie 14 years, 6% months. The average age of the rural pupils is

14 yeers, 8, months., The aversge rural pupil is 1 3/4 months older than
the average urban pupil. The urban median is 147 months while the rursl
median 18 14 years, 6} months, indicating thmt the median rural pupil is
two months older than the medisn urban pupil.

A distribution of the differences in chronological ages between the
mambers of each palr indicates that there is a mean difference for the
entire group of 8.05 % 6.75 monthe. The median difference for the group
is 6,00 monthe., On the average, therefore, no pupil differed from the
pupil peired with him by more than 6,35 montha, The mesn of the differences
favoring the »ural pupils is 6.9 months end the mean of the differences
favoring the urban pupils is 5.6 months.

Teble 10. COMPARISON OF THE AGES CF THE PAIRED PUPILS

No. Hean tledien
Urben 116 14 years, 6% nmonths 14 years, 4> months
Rural 116 14 years, 8. months 14 years, 63 months
Difference Rural, 1 3/4 mo. Rural, 2 months
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CHAPTER V. PRESENTATION OF THE DATA AND ITS INTERTRETATION

The Enslish Correctness Corparison: English was the only subject

consistently taught to a1l ninth grade pﬁpils of the seven schoola. This
is a condition which is generally true of the schools of the state. Table
No. 11 shows the measure of central tendency end variability of the English
teat scores for all of the urban apd rural pupils compared in the study.

Diagrem I shows, in percentile graph form, the distributions of the
two groups of scores., The broken line pepresents the rural scores, The
sontinuous line indicates the urban scores. The graph shows that the lower
urban scores were higher than the lower rural ascores and that the higher
urban scores were higher than the higher rural scores, in spite of the fact
4hat the urban median was less than that of the rural pupils. This diagram
showa quite well that there was no great difference in these two groups
of pupils, The greateat difference appears t0 bave been in the higher
group of acores, where the urban pupils scored better than the better
rural pupils,

Of the pupils who were paired for the study, 112 of the urban and 115
of the rural jupils made scores on this test, The average of the urban
soores was 132,59; that for the rural rupils was 129.52. There was a
difference in averages in favor of the urbam pupils of 3.07 points, Com-
parison of the medians shows a smmller difference of .62 points, and tihis

in favor of the rural pupils., The rurel scores ranged from 93 to 197, the

urban from 82, to 200.
A comparison of the Standard Deviations and the Q's indicates little

difference in the scatter of the scores., Approximately 2/3 of the urbam

scoreg.lie within the limits of 104 to 161, while about 2/3 of the rural
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DIAGRAM I, PERCENTILE GRAPH
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Table Noe ll'
OF UBAN AMD PURML, FUFILS

COIFPARISON OF TIIT 3CORE3

33.

. Noe Meaxn S. De | glav.) o{diff) licin. < T oG] PE. (a1 1 ,
EnNGLYISH
CORRECTIISS
Urban 112 | 132.59| 28.7% 2.67 3.70 |l126.88 23,33 2.76 5:66
Rural 118 | 129,821 27.57 | 2.57 | (c.r.J|127.50 | 20.57 | £.40 (C’R_
.829) . il
Difference J3.07 favor of Urban «62 Tavor of Rursl -169)
ALGEEBRA
Rursal 66 15,73 6.88 «84 *== I 14..06 4.05 262 N
g (C.R, =l o= (C.R.=
Dirference +49 favor of Urban +404) l.44 favor of Urban - 137)
GEHERAL SCIX.
Urban 22 | 34.91| 9,79 | 2.09 2 36.00 7.57 | 2.02 | 5 g
Rurel 33, 39.41| W0.70 | 1.86 8 liz3,65 | 8,90 | 1,94 | °°
——— (C.R.Z|T ' (C.R.=
Difference 4.50 'Pavor of Rural [1.607)|| 2,63 favor of Rural .94)
| | | |

geores are within the Jimite

102 o 137,

seores ere within the rance of 103 to 150

The middle 507 of the urban

end the rural scores within the

linita 107 to 148, Using Pearson's Coefficient of Variation formula,

v = 100¢

Aveoe "

we £ind that the rual group is 98% as variable as the urban.

The Standard Errprs of tho means, 2,67 and 2.57,indicate that the

difference of $5.07 18 uo$ a significant differcnce, sincs the changes are

68 in 100 that the true average of the urban group is 132,59 $ 2,67, indiocating

a one to one chunce that the true mean would lie betwsen 135.26 and 129.92;

and the true msan of the rurul group is 129.52 $ 2.57,indicating the proda-

bility that the true meun would lie between 140.6 and 124.38.
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Similarly, a check on the medians reveals a low reliability. The
urban medisn of 126.88 has & Probable Error of 2.76 and the rursl median of
127.5 has a P, E. of 2,4, The esmmll difference of .62 shown in favor of
the rursl group thus assumes no great significance,.

Estimating the reliabllity of the obtained differences, we find
further evidence that these differences sre insignificant. The large ¢ (aiff.)
of the average, 3.7, indicates th=t imn 99 out of 100 times, the trus
difference would be between 3.?‘2_3‘r{diff.) or between -8,03 and 14.17.

The ecritleal ratio, = 2“.1‘ y oguals .829, whereas, to indicate complete
reliabllity, thies should equal 3.

The P. E, of the difference between the mediens is 3.66. This is too
large to admit rellability. The critical ratio equals ., 169, which shows very
low reliability as far as the difference in medians is concerned, ¥hen
wo consider the number of points which were possible in this test, the
difference in the xvaragasggszﬁgt large. This difference has taken into
aocount the extrems scores, and the fact that the median favors the rural
group, slightly, would somewhat lessen the vsiue of the mean. Statistical
treatnent indicates that the difference is not a reliable difference, Thus,
it must be concluded that no appreciable differences are Sound between the
work of the urban pupils and the rurel pupils in hich scbool English as
measured by this test,.

Tables No. 12 and No. 13 show the measures of central tendency end
variability of the rural and urban boys and of the rural and urben girls.
The greatest difference exists in the comparison of the boys, where the
dirference in means is 6.24 and the difference in mediens 1s 4.82 in favor
of the urban boys. There 1ls less difference in the comparison of the

girls, where there 1s a difference in means of 1.32 in favor of the urban
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and a differonce in medians gr 3.88 in favor of the rural girls. However,
a glance at the large 8, D.'s and the m=asures of relliability indicates
that about the same situation exists here as in the comparison of the
entire group. Using the critical ratio.as a final eriterion,we £ind that
this yields 1.15 in the instance of the boys scores and .277 for the
girls, indicating no reliabllity. In regard to the medians, the critical
ratiec ¥yisias 1.0l and .843,respectively, also indicatinga lack of reliability.
In all four instances, the results of the critical ratio ars too low to
indicate reliadbility. The differences may have a significance for the
trmediate group studied and indicate that the rural beys were poorer than
the urban boys, with a lesser degree of di fference among the girls.

The larger difference in favor of the urban boys, together with the
fact, shown by Diagram II, that this difference 1s consistent throughout
the range of scores and is not influenced by extremes, may indleate that
this d;fferenee is of more gignificance., The criticel ratio, when applied
to the boys acores, indicates some tendency toward greater reliabllity. If
further studies were made, the chances are grcater that there would always
be a difference in fgvor of the urban boya., Apparently, much of the
difference found in compyaring the eantires rural and urban groups may be
attrituted to differences in the boys'scores. This mey be due to inferior
training, but the fact that there was little difference in the girls scores
might raise a question as to whether there misht not have been other forces
at work to influence these scorss. |

Diagrans II and III show the differences in the distributions and
their spread for the boys' and girls* groups, graphicslly, A comparison
of the two indicates the greater superiority of urban boys over the rural

boys than 1s the case with the girils,
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DIAGRAM II. PERCENTILE GRAPH
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DIAGRAM III. PERCENTILE GRAPH
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The Ninth Grade Algebra Comparisom: 1In the two larger schools, algebra

was eleotive. With a considerable number of subjects to choose from, a
comparative few elected to take algebra, and thsss; a8 a general rule, were
the better studdnts. The course in Gallatin County Eigh School was tou-ht
as (General Mathematics end,as a result the rupils could not dbe expsdtad to
be as thoroughly grounded in Algebra as those in the schools teaching the
latter course. However, due probably to the selected nature of the pupils,
their scores compared faverably with the scores of pupils from the smaller
schoola, Tha course was slective in Eroadwater County High School, but the
number of altermative subjects was not so great and, a3 a result, a large
percent of the ninth grade pupils hud entered the course, For these reasons,
the greater number of algcbra scores used in the study are scores made by
pupils from ths smuller schools,

The algebra scores are grouped rather Leavily toward the lower ends
of the Aistributionda. The highest possitle score that could de made on
the test was 53. The range for the urban pupils was 3 to 37 end for the
rural pupils, 3 to 32. A glance at the distribution showa in Diagram IV
indicates that the pupills did not, as a rule, score very high on the test
and indicates the differences §n medlans and porcentiles,

The measures of central tendency and variabllity of the algebra teat
scores pay be found in Table 1l., Of the 232 individuals in the study, only
74 urban and 66 rural rupils made scores on the sudject. The mean of
the urban scores was 16.22 and of the rural scores was 15.73. The difference
in the averagss was ,49 points in favor of the urban group. The medians
were 15.5 and 14.06, respectively. The medisn of the urbdbun group was l.44

points higher tham that of the rural group.
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DIAGRAM IV, PERCENTILYE GRAPH
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These am=ll difforences assume further inslgnificance when the S. D.'s
and Q's are compared, The Standard Deviations are 7,54 for the urban and
6.,82 for the rural. This indicates very little difference in the scatter
of the scores, The Q's show about the same degree of scatier of the scores
about the medisns. Approximately 68% of the urban scores are scattered around
the mean within the limits of 16.22 4 7.54 or between 8,68 esnd 23.76. The
middle 50% of the same scores lieswithin the limits of 15.5 § 5.85 or between
21,55 and 9.65. In like manner, 68% or abdout 2/3 of the rmfal scores lies
within the limits 22.55 and 8,91, and 50% of the scores between 18.11 and 10.01.
By Pearson's Coefficient of Varietion formula, the rural pupils are 94% as
fariabla as the urban, indicating a close resemblance in the scatter of the
two groups,

There are 68 chances in 100 that the true mean of the urban scores is
16.22 § .88, indicating a ons to one chance that the true mean would lie
between 17.10 and 15,34 and that the true rural mean is 15,73 § .84, indicating
the probability that the true mean would lie between 16,57 apd 14.89, Thus
the difference of .49 is not only smsll, but is unreliable as well.

A check on the medians shows much the same plcture. The urban median
of 15.5 has a Probable Error of .85 and the rural median of 14.06 has a P, E.
of .62, which indicates no reliadility.

The relatively large ¢ {diff) of 1.2l indicates that in 99 out of
100 times, the true difference would be .49 4 3 ¢ (4iff) or that it would be
between -3.149 and 4.129, Thuss>the chances are almost as good that the
true differsnce would be in favor of the rural pupils es in favor of the
urban, The critical ratio for the mean ylelds ,404, and 1,37 for the median,

neither of which indicates reliability.
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Tables No. 12 and 13 show &bout the same 4ifferences in medians
and meens of tie scores and their grouping about the measures of central
tendoncy for comparisons of the boys' groups and the girls' groups. The
boys show & slightly greater differdance and the girls a lesser difference,
as i# shown 1n Diagrams V and VI, Aa in the English ecomparison, the urban
boys show more superiority over the rural boys,and the girls from the two
groups are more nearly equal, The critical ratioc applied to the boys?
scores ylelds .79,indicating, however, that this difference has no significance.
Surmarizing, there is not a great deal of difference between the urdan
and rural groups in their algebra achievement. #hen statistical procedure
is used, this difference becomses so insignificant that there 1a justification
for concluding that urbdban and rural training have made little differsnce
in algebra achievement in high school for the group studies,and probably
would have little bearing on the results &f other groupsa of Montena pupils
were tested.

The Ceneral Sclence Comparison. As in the case of algebra, general

sclence waa not generally taught in the larger schools where 1t was elective.
The classes were exitremely small, and 1t was general.y the rural pupil,

who entered the éourse. The course was required in Manhattan, Three Forks
and Willow Creek. It was not teught in Belgrade, About one half of the
ninth grade pupils in Breadwater County High Scbool were enrolled in the
subject. The number of scores available for the study is not large enough

%o make the measures of central tendency of much significance or to warrant
the computation of measures of reliability. However, this data 1is included
in Table No. 11 for comparative purposes and indicates a trerd. Diagram

VII shows the difference graphically, The fact that the differences are

larger than in any of the other corparisons and are in favor of the rural
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DIAGKAM V. PERCENTILE GRAPH
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DIAGRAM VI. PERCENTILE GRAPH
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DIAGRAM VII.

PERCENTILE GRAPH
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pupils adds some interest,

The hichesd pqsaiblo score on the test is 96, The rance of urban
scores is 53 to 15, that of the rural, 58 to 23, The difference between the
means 18 4.5 and the difference between the medians ia 2.63 in favor of the
rural group. The 6 's are 9.79 and 10.7, respectively. Tha rural group
is 97% as variable as the urban, showing that they ers about equally grouped
about their central measures, The critical ratio yields 1.607,which is
to0 low to admi{ reliability.

The differences shown hetween the urhan and rural boye and the urbdan
and rural girls, in Tables 12 and 13, indicate a consideradble difference
in favor of the urban boys dut & larger difference in favor of tho rural
girls. These differences are based on too few cases, however, to hrve any

particular value,

Comparison of the Test Sqowes of the Boys with Thoss of the Cirls. A
comparison 6f the maasures o; central tendency and reliability of the scorea
made by the boys and girls on these taéts serves to ermphasise the insignificance
of the differencas found bdet+ean the urban and rural groups. Table No, 7
eontains the ﬁata for this eomparison., The greatest differencs occurs on
the English Correctness zcores, vhere there is a dlfference betwesn the
means of 16 and a difference between the medians of 17.24 points in favor
of the girls. These is little difference in the scatter of tho Beores as
indicated Ly the 3, D.'s and ('s. By Pearson's formula, the girls are
found to be 93% as varlable as the boys. The large scatterins of the scores,
indicated by S, D.'s of the smize found, would imply that further testing might
ylace the means considédrably above or below the ones obtained., However,
the Standard Errors of the averave 2,35 amd 2,73 place a lizit on this

divergance from the means found in the study. There are 68 chances in 100
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that the true means are 137.48 % 2.33 and 121.48 § 2.73 or would lle between
139.81 and 135,15 for the girls and 124.21 and 118.75 for the boys. It is
almost certain that the true mean would lie within the limits of the means
of the two groups 3 times the ¢ *s (av.) or bvetween 144,47 und 130.49 for
the girls and 129,67 and 113,29 for the boys. The mean of the boyr 1in

no cass would equal the mean of the girls.

The ¢ (4iff) 3.73 givea further proof that there would alweys be
a true differnnce between the groups. The true difference in favor of the
girls of 16 $ 3 (4irr) shows that the true difference would; 99 in 100
times, lie between 27,19 and 4.81l, It is thus practically certain thsat
there would always be a considerable difference in favor of the girls. The
eritical ratio gives the results, 4.29 for the mean and 5,67 for the median,
whioh is great snouéh in each cese to guarantee reliability.

A study of the reliabillity of the difference betwsen the medians
gives even stronger evidence of a significant difference than in the oase

| of the means, Thus it is more evident that the girls exceed the boys
in English ability than that there is a significant difference betwen urban
and rural-trained pupils,

The elgebra score differences between Yoys end girls are not =so large
nor so reliable as was twme of English. Tabdble No. 7 ehows & differente in
means of 1.77 and a difference in medians of 2,05 anxd a large but similar
scatter of scores. Statistical use of the Standard Errors of the means,
846 anl 1.00, inlicates that it is practically certain that the true mcan
of the girls would lie between 19,75 and 14.,67,and of the boys between
18,44 and 12.44. The criticel ratio yhkelds 1.35 for the means and 3.15

for the medians, showing no relisbility.
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The statistical results of the geueral sciemce tests, shown in Table
7, indicate a tendency for boys to excell girls in this subject. This
Bears out the general opihion that boys are more interested in General

Science and conseguently muake better progress in it.
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CHAPTER VI, 3UMIARY AND CONCLUSIONS

Summary: This study has been an effort to determine the relative achieve-
mont in Freshman High School English, Alkebra,and General Science of pupilas
who have gradunted from rural, cne-room schools and those from urban. graded
schools, The testing program was carried out in seven 8 choola, in three
counties of lontana, Of the 555 ninth grade pupils in these achools, 232
were paired on & basis of intelligence quotients, chronological age, sex,and
urban and rural grade training, and comparlsoﬁy;ide of their scores on testas
in the three subjects. The average intelligence of the urban and that of the
rural group was exactly the same; there was a difference in medians of .28.

The rural group was an average of 1.3/4 months older, with a differcnce in
medians of 2 months,

Both the difference in moaus and the difference in medians of the three
subjects were compsred., The mean takes more cognizance of the extreme scores,
but, since the pupils of the two groups were paired into relatively equal
groups, these extremes may have some significance.

| A difference betwcen the rwans of 3.7 in favor of the urban pupils was
found in the ®nclish Correctinsss test scores, but the median showed .62 points
in favor of the rurel group. The total possible ecore was 232, The urban
pupils excslled in algebra by a difference in means of .49 and a difference
in medians of 1,49, and the total possible score was 53. In General Sclence,
where the total possible score was §6, the rural pupils excelled by a difference
in averages of 4.5 and a difference in medians of 2.63. None of these differ-
ences was very large and mcasures of reliability indidated that they had little
significance, A comparison of the scores of the boys with those made by
the girls indicated & largsr and much more significant difference, especially in
English, w.ere the difference in means was 16.

Use was made of the critical ratios, D and D « The

T(aiff) P.E. (aiff)
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results indicated that, if other groups of oquated pupils were examined, in

about 8 out of 10 times, any difference in averages found in the Enzlish
scores of the two groups would be in favor of the urban pupils,

If further grouyps of algebra pupils were examined, the chances are about
even that the rural group would excell as often as the urdban.

The number of Ceneral Scisnce scores that were compared was not larce
but the results indicated that further %esting would find the rural pupils
superior in 8 or 9 times out of 10,

There was no evidence found to indicate that any differences which might
be obtained by further tesiing would be large differences.

Conclusions for the Groups Studied: Thers were 232 puplls of the three

counties paired and studied., It may be condluded that, so far as ninth grade
English is concerned, in these counties, more of the extremsly high scores

were made by the rural puplla and more of the e xteemely low scores were made by
the rural pupils. This was‘particularly thue of the boys. However, generally
speaking, and {gnoring the extreme scores, the two groups were about equal, with
the same number of good, average,and poor puplls in each. If any difference
existed, uwuen the extreme sgores were lgnored, there were more zood andl average
pupils in the rural group than in the urban. When the bLoys, alone, were cam-
pared, the urban boys mot only imde.the highest scores, but there were rore good
and average pupils among them then in the rural group. The extent to which en-

vironment and lack of interest may have entered into this inferiority of the

rural boys is prbblematical.
There were extremely good scores made in algelra by either group, and about

an equal number of extrerely poor scores. There were & few rore good anl aver=-

age pupils in the urban elassification than in the rural,
In General Seience, the rural pupils showed more definite superiority than

existed in either of the other two subjects. They not only rade the highest

extreme scores but quite generally excclled the urban pupils. There 18
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1ittle question that their farm experience and interests had considerable
bearing on these results,

As far as preparation for funotions tested in this study is concerned,
the rural schools of Fergus, Gellatin, sand Broadwater Counties are apperently
on u par with the urban g#chools. There 1s certainly no justifiostion for
schoolmen to feel that either cne group or the other is superior.

The Broader Implications of the Study: The seven schools included

in this study are fairly representative of the schools of the stats. The
extremely small school, the average size, and the larger school are
ropresented. The schools are more representative of the egricultural
regions, where the pupils are drawn from the farms, the small industries,
and commerclal groups, then of industriel and mining centers. There are
comparatively few schools in Montens, however, thet truly belong to the
latter group. This study should be a limited but fair sampling of Monteana's
schools.

Eeeping in mind the limitations of the study, general conclusions for
the state might be made. PFupils with equsl intellectual ability will
not differ greatly in high-school echievement whethexr ﬁhey have graduated
from urban, one-roon schools, er from the larger village or city grade
schools. The urban pupils might show a small superiority in some filelds,
but not consistently enough to indicete undisputed excellence, There is
en indicetion that rural pupils make s superior showing in General Science,
but more extensive testing would be needed to prove this,

Reinoehl's Study,sa made in 1921, in the grade schools, was more
representative. He concluded that the urban pupils were definitely superior.

However, his assumption of equal intelligence on the part of the urban and

62 Reinoehl. S_’EC cit’. Pe 826,
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rural pupils was witbout factual basis, snd the difference in the medians,
in many cases, were extromely amall, Furthermore, requirements for
qualifications of grade teachers have been raised since that time, and

- present day rural teachers are better qualified,

Would 1t not be well to keep an open mind as to the redative superiority
of the urbanetreined end ruraletrained pupils of the country until
continued study, which gives due consideration to all factors, gives us
conclusive evidence?

Significant Questions: A study of this nature gives fise to questions

which may have a considerable signifiocance, In the first place, there
might be questions ralsed from the standpoint of research in the field

of meagurement of the achievement of rural and comnsolldated pchool pupils,
A review of this fileld has indlcated that a majority of the studies have
concluded that tho urban or consolidated school pupils are definitely
superior in scholastic achievement, and have attached considerable signifi-
canoe to these findings. The results of this study are et variance with
this majority. The chief d4i fferences in the procedure of this etudy from
that of many of %the others, scems to have been the use of groups equated
on the bases of intelligence, chromological age,and sex, and the evaluation
of the results by statistical prodedure. Many of the studies have been

of the survey type and have dealt with large numbers of puplls.

The questions then arise: Are the differences in results &ue to the
difference in procedure? VWould the equating of the groups tested in these
other studies and statisticel evaluation of the results have changed the
data derived from ther? Or would the application of these methods to a
larger field than that of the present study reverse the findings, and show

dirferent resulta from those obtained in this study? Is the situation in
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¥ontana rural and urban echools different than in other sections of the
country?

If the schools that took part in this study are typicel of Montana
schools, in general, there would be a number of questions arise that would
have stete~wide signifigance.

1. Should we expect superiority of achievement from the pupils who
have been trained in the lerger urban achools?

2, This study hme indicated that there is little or no difference
in echievement in the flelds of English Correctness, Algebra, and CGeneral
Science, ss messured by certain objective testas, Would testing in other

school subjects return similsr results?

These questions have some similerity to several of the questions ruised
by John #. Foote and his N,E.A, committee at the conclusion of & study of
83
the same problem on & nationwide basis, and should werrant serious

conslidsration,

63, See Appendix, p. XL.
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May 4, 1936,

To the person sdministering the Achievement Tests:

Please arrange to give these tests this week. All of

the schoocls involved in the study are to give the tests
tbls week,

Kipndly foliow the directions for giving the tests,
exactly and do not change the minutest detail of the
Frocedure, This is important, or order to eliminate
as muoh possible errer, as can be done, in the
statistical work for which these test resulss will
bes used.

There zre keys included in each package of tests,.

You may score these tests i1f you wish to learn the
test resultis, imuediately. Or you may return the
completed tests and the keys to me, In either case,
all tests should be returned to me as soon as possidle,
Kindly eend them by express, collect,

Results of the tests and data from Iowa: State University,
containing norms will be sent you at an evarly date.

PLEASE ARRANGE TO GIVE ALL THE TESTS IN REaCH SULRJECT
TO ALL PUPILS TAKING IT, DURING THE SAYE FERIOD. If 1%
is impossible to do tkis, be sure to indicuate on the

Tirst paze of the test, all of the tests given at a
later period.

Thanking you for your cooperation, I am

Very truly yours,
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EIGHTH ANNUAL IOWA EVERY-PUPIL HIGH SCHOOL TESTING PROGRAW

THE 1936 IOWA EVERY-PUPIL TEST IN ENGLISH CORRECTNESS
MANUAL OF DIRECTIONS

A sixty-five mimute perlod should be provided for this test, Five mimutes at least will be required
or distributing and collecting the test booklets and for filling in the blanks on the first page of the

ost, and another five minutes for working ocut the sample exercise the back pa and £1f minutes
mst be allowed for actual working time, & P on ack pago, ty

The pupils should be told in advance to bring to class two sharpened penclils. The examiner should
lso bave a few on hand,

Arrange the puplils in alternate seats 1f possible, In any event, careful survelllance 1s necessary
hroughout the examinatlon., There should always be one proctor for every thirty puplls, and these proe-
ors should clrculate freely sbout the room throughout the examination.

DOMIRISTERING THE TESTY:
1) To administer the test, begin by saying,

"Ne shall now pass out the test hooklets. 4s soon as you recelve one you may bedin filling the
blanks at the upper part of the first page, ¢tving your name, érade, atc, "

'¢) When the test booklets have been distributed and the pupilla have been allowed a minute or two for
r1lling the blanks, say,

"#ow open the test and lay it before you So that both the title page and the hack page are up,"
{Show the puplls how to do this,) "The directions on the title page must be read In connectlion with
the sample exerclse on the back pade. HRead these directions very carefully, then study the lines in
the sample exercise that have bhaen properly corrected, and then correct the remaining lines in the
sample exercise according to the directtions. ¥hen you have corrected the sample exercisg, I will
chack it with you te make sure that you all understand exactly what to do, FNow g0 ahead and read
the directions and complete the sample exercise. Do not turn to any of the itnside pages of the test,”

3) When the majorlty of the puplls have finished the sample exercise (do not wali for the slowest pu-
pils to finish), asay,

"Now stop working on the sample exercise, and we will check over what you have done.

*In llne 5, the adjective 'sure' [s incorrectly used as an adverh, You should Hhave corrected
this error by wrtting the word 'surely' In the rectangle. Remember that tn errors of this Rind you
are to ¢ive the proper form of the same word that s given in the sentence, Do not chanéde tt to an
entirely different word,

"No comma is needed after the word 'home,' so you should have drawn a straisht line through
that comma,

*Phe Lnterrogative sentence, 'HWhy should we tell our mothers,' requires a question mark in-
stead of a pertlod. You should have drawn a line through the perlod ard wrltten a aquestion mark he-
side 1t.

*In line 6, the use of 'aln't' is lncorrect, You should have written the word 'isn't' fn the
rectangle. HRemember that you are not to corréct errors iln contractions hy writing two words in the
rectangle. In this case, [or {nstance, you would not recelve credit for writing 'is not' In the

ractangle.

*rhe word 'people,' In the last line, is misspelled, so you should have written the correéct
spellting--'p-e~-o-p-1l-6’'~--in the rectangle.

*sha word ‘plan’' should not he capltalized here, So you should have drawn a stralght line
through the letter 'P.’

"Phe word 'secret’' s correctly spelled already. You should, therefore, have written a zero
in the rectangle above it.

"yow does everyoneé understand just how to correct the errors in this testr”

'4) Pause to enswer any reasonable questlions, Then say,

"you will be allowed [ifty minutes In which to complete the whole test. You may eo on fronm
¢ age whenever jou are ready without walting for any signal, Nork as rapidly as you car, but
5:!:Ot0b§cone careless. HNom open the test to page 2 and begin work,
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Note the exaect time carefully and write it down. Answer no questions and permit no interruy
tions after work 1is begun.

fif mirmutes from the time the puplls were told to begln work, say, "Sigp!
B B O o porovs Toiloched at once. Make sure that 1l test booklots are sccounted for.’

SCORING THE TESTS:

A stenell key for scoring this test has been provided., To use this Lkey most effectively, folle
the directlions below very carefully.

(1) Work on a large table or desk surface.
(2} Place all of the tests that you are to score in a pile at your right,
(3) Take the top paper from the pile, open it to pages 2 and 3, and 1lay 1t on the table in front of Fou [t

(4) Pick up the key for pages 2 and 3, and adjust 1t on the paper so that the guide marks(©) on page 4
of the paper appear exactly centered through the guide holes in the left half of the key, (In seor |
ing page 3, the key may require = slight readjustment in order to cemter the gulde holes of the ke
exactly over the gulde marks on that page of the paper. ) —

(5) Through each opening in the key, compare the pupll's correction with the correction that is pringe S
gbove the rectangle or beside the hole In the key. If the pupil's correction corresponds with thefil!!
on the key, place a small heavy cheek mark on the pupll's paper through the opening. A soft colors
pencil should preferably be uased for this purpose, so that the check marks may be roadlly counted

If a zoero has heen printed above & rectangle, thls means that the word under the rectangle ¢ w
the test was correct as glven. The pupil should receive credlt 1in such cases only if he has place
8 zero 1n the rectangle.

If a zoro has been printed beside a hole in the scoring key, thig means that there is no erre™
in the test at thlas point, and that the pupil should have mede no correctlion. (The purpose of pro
viding holes in the key at these correct points iz to check against superfluous punctuation sn
other superfluous corrections on the part of the pupil.) Through each such hole, place a chesk “"‘“mmc
on the paper only if the pupll has made no correction; if any marks at all appear through the hole’
do not glve eredit. _—

Follow the arrows on the key in checking, to make sure that you do not overlook any holes «" i
rectangles. il
i
(6) When all error situstions on pages 2 and 3 have been checked, before 1ifting the ey count the choe?“‘ﬂd |
marks appearing through the holes and rectangles. Agaln follow the arrow, to make sure all eh”‘"'e‘e
marks are counted, The total mumber of check marks will be the score on pages 2 and 3. Enter thi '_‘w
score on the pupil's paper through the window in the lower right-hsnd corner of the key. {(The pos it
sible score on pages 2 and 3 is 79.) g it
Note: After you have scored a few papers, you may find it possible to count the check marks " f
ou make them instead of making the check marks first and then going back over the paper to coum 'y
em, Theré 1s, of course, greater danger of error if you follow this procedure, and the scorin....
should not be done this way unless you are sure that you can do 1t eccurately. Hd
ied 3

(7) When pages 2 and 3 of the first paper have been scored, lay the paper to your left, leaving 1t opeily,
at pages 2 and 3. Score pages 2 and 3 of the romaining papers in the same fashion, laylng them o
the plle at your left as you finleh them and leaving them open at pages 2 and 3, Pitgyep

(8) Lay aside the key for pages 2 and 3, mnd take up the key for pages 4 and 5. Score pages 4 and § o thar
8ll papers in the same fashlon that you scored pages 2 and 3, Before lifting the key from each pape:
count the number of check marks on pages 4 and 5, and enter the score on these two pages through th;y
window in the lower right-hand e -

g ormer of the key. {Eotice that you are to enter only the score &
these two pages., You are not to enter the cumulative score, including that on the preceding pages i, .
as is done in scoring mest of the Every-Pupll tests.) ;l

R

(9) As each paper 1s scored, 1lay 1t aside on a pile at your right, leaving it open at pages 4 and b,

(10) When pages 4 and 5 have been scored on all papers, lay aside the key for those pages, pick up th°"’:e-m
for pages 6 and 7, mnd score these pages on all papers in the same manner as before. |

o'

(1) Transpose the scores on pages 2 and 3, 4 and 5, 6 and 7 to the appropriate blanks on the title pag :‘el
of each paper. Add these scores to secure the total score, Check the addition very carefully o R
each paper. Experlence 1n previous testing programs has shown that a very large proportion of th
more serlious errors In scoring consists of errors made in addition at this point. l&

iy

R
m ¢
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BIGRETH ARNUAL IOWA EVERY-PUPIL HIGH ECHOOL TESTING PROGRAM

THE 1936 IOWA EVERY-PUPIL TEST

ENGLISH CORRECTNESS

Score
By: Score on Pages 2 and 3
" W, P. CasPEwTER Score on Pages 4 and &
_ 4dasoclate Professor of English, State University of loma Score on Pages € and 7
{ and Bead of Rn¢lish, University Big¢h School Total

1

o nmot oden this booklet,. or turn it over, until you are told to do so. Pirst f£ill these blanks, then
‘tesd carefully the directions below. Write plainly.

"

AME: Age last birthday: yoars
(Leat nese first nese énitial)

Arade: School: City:

Jame of your teacher in this subject:

JIRECTIONS: This test consists of three short themes, such as might have been written by a high school
‘apil, in which are included a large number of errors in spelling, capitalization, punctuation and usage.
ouare to find these errors and correct them as follows:

- {2)

(3)

{1) Wherever you find an error in dpunctuation, correct it in the sentence itself. If a punctuation

mark hag been omitted, dut it in where it belongs. If & wrong punctuation mark has been used,
cross it out ty drawing a vertical line through it and put the correct punctuation mark deside
it, Study the sample exercise on the back page to see how this is done. Alwmays c¢ross out a
wrong punctustion mark, do not try tc make the correct mark out of it., For example, if you find
a period where there should be & comma, do not meke a comma out of the period, but. cross out the
period and place & comma beside it. (Errors in the use of the apostrophe are 1o be corrected
in the same way as errors in punctuation.)

Wherever you find a mistake in cavitalization, (if you find a capital letter which does not be-
long, or if you find 2 letter that saould be a capitel but is not}, draw a heavy vertical line
through the /etter in which the error occurs, Study the sample exercise for illustrations of
such corrections.

Errors in spelling and grammatical usage will be found only in under!ined words. If there is
an s under an underlined word it means that you are to decide whether or not the word 1is cor-
rectly spelled. If there is a u under a word it means that you are to decide whether or not
the word represents correct usage. #ot a// underlined words are incorrect. If you think the
underlined part of a sentence is not correct, write the correct word or words in the rectangle
above it. If you think the underlined part of the sentence is already correct, write a 2zero
(0) in the rectangle above it.

Do not wxrite in any rectengle any more ®words than are needed to take the place of the un-
derlined words below it. Do not change contractions to two words.

In cases where the wrong form of & word has been used, write in the rectangle the proper
form of the same word; do not change it to an entirely different word.

(Do not turn this pade until you are told to do so.)
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My Friend is a Missionery to the Indians .
s .

-

In the Seventeenth Century, in a sleepy quiet villiag

s "8l

in Formandy, lived a young priest in charge of +the parrig
s ) !

Church. Meek humilaty and gentle kindness ®ere his cheLk
s % s L0,

characeristics. He had longed, however when 1in at;gnggng,W
s v

s

at university to be one of those, sent to foreign landgﬂr
s R

——

v w

Because of his frail health, his superiors wouldn't leave hi_
S

—

go. That age like our's, had it's share of disseppointments _

$ Hie
H

——

The young Norman clergyman’'s thoughts run often on a frien
u A41n

a dear cgﬂrad of the days' spent in colledge. TPhis frien
§ oy
:nl

8 jesuit father was doing the work the man in Normandy b3

3¢
—

nished for himself. The later never a
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VI
3

ight without praying for the absent one. Often the people

s

f the little country place, heard their pastor reffer to

: ,

js friend. "Think of my friend in the American wilderness,

is a frequent exclaimation in the young Father's sermons to
s s

is flock, "What if he burst suddenly in on &we uninspired
% U

4ristians here. He would be like a spirit sent from above.

As the winter sun was sgetting one bitterly, cold evening;
U

ran come to the pastor's door a man whose face was scared
% s 8

-

-

% the fiery torments of the savages. One don't need to no

3 u §

feh of indian torture to imagin his really awful face.
S s

I

fter an instants time had passed the pastor preconized him.
§
)

"Ipn god's eyes its the face of an angel, " he said piously.
s s

Score on
\ on to the next page.) pages 2 and 3
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The Conclusion of many Days' Labor

Ly

I have just finished reading about a lengthy sceintif
s

research in which pniether time nor effort were spared. )
k) S U

a sence, it begun back in new testament times. SomethinLis
S % .

said there about us having the hairs of our head's number'eyba

U "

I can clearly recolect reading the passage for 1t puzzled 1y
< | |

quiet a little as a child to descide why anybody should ra.,
s s “

to have their hairs numbered. Evidentally some people wa
% S

:[y

it now and some one has took the tim o) i ris
2 e t graglfy the o

)i
Yy

Furthermore he must have found a lot of money Jjust lying
u Al

:

bout waiting gquietly, for some one, rho was anxious to ¢t
—_—s )

queer wild foolish unusual ways, to spe.. -::-n ox wo~ nesl
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¥

VIII

—_— 5

1 s . .
%rﬁ money 1t was is a mystery to me; there was nothimg 1in
S

e QL%;QQQ about its owner or sourse. Nevertheless, enough
§ s

19

)
pey was found to hire people, to count every, single hair,

!;‘.

Wi

a number of person's heads. It was demanstrated that a
5

\2
n..‘i

onde is different from a Brunette in both quanity and qual-
kY

.y of hair, I own that it don't in any way supprise me to
% s

“farn this, I suspected it. The idea had laid around in my
u

'md so to speak. These kind of bright ideas must be allways
U 1Y

;".:' : s 3 3 i
'8ide my mind, used as you know it is, for stern hard vigor-

n,

s thinking. I'll bet that I shine in subjects like Physics,

e

;ijhemistry. I'11 admit that I don't see any way of useing
f s s

-~

feknowledge, but isn't Nature and Science wonderful.
- u

Score on
i (Go right on to the next page.) pages 4 and 5
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And what Would You Have Said
3

Napoleon and Czar Alexander of Russia, who the grezo,.
u“ i

o

emperor hoped would turn from an enamy to a friend, Kas er.
s % i

i

gaged 1in a rutuel admiration society. Oficially, it weﬂ
] 0

)

L ___
called a peace conference but it had soon begun to develog
u s

into the instution Jjust mentioned. Theres little doubt, the
§ .

T
Y

Alexander a very unstable fickle Monarch had a most sinceg
s
3B

reguard for Napoleon, whom he thought was marvelious as
s u s )

soldier, and a statesman. Peoples' minds are easely swayel

s )

by success. Few men reallize that todays triumph may nes
L s

i

tomorrowss fearful disaster,. Napoleon always a shrewd manag!
© !

of men used every device trick and sch to ¥
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F» g v
exander. Backed by Russia, Napoleon might revenge himself,

or the battle of Trafalgar where lord Nelson had broke the
U

b |

‘Ler of the French fleet. Part of Napoleons plan, was to
'‘sve varous regiments shown to Alexander. Complements and
L 3

} u

y

ine speeches was to be exchanged in the coarse of the show-
u S

g. The Russians, they had beat in battle would receive all
“ s

it

he praise that was due them. Occassionally the Frenchmens'
—t S
m lips, would praise their foes'. Now and then, however a

UC

b
-

hdier could not of been properly coached, I know of one,
e %

.
vﬂi
- 3
llo growled in responce to some enthusastic remark of Napo-
s s

!
el
“eons about Russian soldiers, "There all dead now you know.

“

.

o
| I monder nwhat either of the emperors was able to say?
s 4
@ Score on
' ght on to the next page. ) pages 6 and 7

J
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DIRECTIONS: Lines 1-4 of the sample exerclse have been properly correct;
Study them carefully to make sure you understand what to doj3 then male
necessary corrections in the remaining lines in the sample. When you h,
finished the sample, your teacher will check with you to see IiIf yom p
followed the dirsctions properly.

SAMPLE EXERCISE

p
b
’ P
W.—\?/- -t
(1) The day seemed fine{ for skateing. It was
' s ik
ik
o o f
(a) clear and cold).Jack and I both had bright ner
173 4 L
aL]
Cart A 4
(3) tce skates, and we was anxious to try then,. Thes
u e
(4) river wasdt far from $chool. If we went early, Wt

(5) could sure reach home, before dinner. Why shoul®
|72

il
)

R

(6) we tell our mothers. It ain't right to mek,
-—w—r———- "‘!‘

Ay

(7) peeple worry. 3o me kept our Plan a secret. ﬁ
S

s

Ty
Yh

e

"!t
Ty

(Do not open this booklet until told to do so.)
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FEIGHTH ANNUAL EVERY-PUPIL HIGH SCHOCL TESTING PROGRAWV

 ty

l;;THE 1936 IOWA EVERY-PUPIL TEST IN NINTH YEAR ALGEBRA
i
'+

!
’“[ MANUAL OF DIRECTIONS

. A slxty-flve minute perioed should be provided for each test. Five minutes at least willl be
required for distributing and collecting test booklets and for f11ling in blanks on the first page
of the test, and sixty minutes must be allowed for actual working time.

The puplils should be told in advance to bring to class two sharpened peneils and some seratch
qur. The examliner should also have a supply of paper snd pencils on hand,

Arrange the puplls in alternate smeats 1f possible. In any event, careful survelillance is nec-
gssary throughout the examlination. There should alwayas be one proctor for every thirty puplils, and
these proctora should clreulate freely about the room throughout the examination.

L
’HMINISTERING THE TEST:
(1) To administer the test, begin by saying,

) "I shall now pass out the test booklets, As soon as you receive one you may bedln filling
the blanks at the upper part of the first pade, gitving your name, grade, etc. Khen you have
fillled Ln these hlanks, read carefully the directions that are glven on the first page. Do not
open the test booklet until I tell you to do so."

o

{2) When all of the test booklets have been distributed and the pupils have been allowed two or three
mimites for f1lling the blanks and reading the directions, say,

o (Read slowly) "Phis test consists of three parts, bhut as soon as you fintsh Part I you
may go right on with Part II. You wlll he gitven exactly sixty minutes for the whole test,
¥ot over twenty minutes should be requtred for Part I. At the end of that time I will tell you
to ¢o on to Part II, although you may do so earlier If you finish Part I hefore the twenty min-
utes are up, Jf you finish the test hefore the slxty minutes are up, look over your whole paper
and correct errors or fill in omissions, then remain quietly at your seat until the perlod Is up.

"Fou are not to ask any questions after work has begun. If you have any questions concern-
ing the procedure, ask them now."”

(3) Pause here to anawer any reasonable questions that may be ralsed by tbe pupils. Then say,

"You may now turn the first pade and begin work on the test,"

Note the exact time carefully and ®rite (¢! down, Answer no questions and permit no inter-
ruptions after work has begun.

(4) At the oend of exactly twenty mimutes fram the time the puplls were told to begin work, say,

tg - *Even thoudgh you have not flinished Part I, stop workling on it and g0 on immedlately to
Part rr, "

{6} At the end of exactly twenty minutes more (forty minutes from the begimming) say,

"fven thou¢h you have not fintshed Part II, stop working on {t and g0 on (mmediately to
— Part r11. "

~ |(6) At tly twenty minutes more (sixty minutes from the beginning) say, "Srop!” and
havghzh:n%aggrgx:gllgﬁted Zi once. Make sure that all test booklets =are accounted for.

SCORING THE TEST:

A xoy containing the right answers teo the test questions has been provided with the test. The
key 18 grranged so that 1t may be cut wup into strips with the corroct answers for one page on each
tide of g stgip, fhe answers are arranged on the strips so that they may be brought adjacent to the

M3iponses on the test.
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To score the test, lay the proper edge of the appropriate strip alongside the pupll's response;
and, using a colored pencil, draw a horizontal line through the number of each item that has beer
answered correctly. Draw a cross (X) through the number of each item that has been emswered 1incor.
rectly, and draw a circle around the number of each item that has besn omltted. (It 1a important
that these directions for merking papers be carefully observed In order to facllitate the analysi:
of the tests that will be made later in Iowa Clty.)

In scoring the tests, follow the scoring key very rigldly. Even though you may 1in some case:
not agree exactly with the answers provided in the key, rfollow them nevertheless. If you allow your
personeal opinlon to enter at all into the scoring of the tests, it 18 not likely that results wil)
be comparable to those secured from other schools. No answer should be marked as correct, therefore,
unless 1t corresponds exactly with that provided In the scoring key. An attempt has been made, i
preparing the key, to anticipate all correct forms of each answer. For some items, therefore, sev-y
eral forms of the anawer are gliven, any one of which is correct. In spite of these precautions, how-
ever, 1t may happen in very rare instances that the pupil has hit upon some other form of the an ¥
swer, exactly equivalent to that glver in the key. Such answers must be marked correct, Aldehraiai
equivalence however, should be very rigldly Interpreted. In general, an answer that iz correct willw
differ from that given in the key cnly in the order of the terms.

The score on this test is slmply the number of correct answers. Enter the score for each part;
In the blank space provided on the first page of the test booklet and find the total secore. z.

In order to insure accuracy, each paper should be scored twice, =nd the eopying and adding of
the scores should be checked, since it 1s very diffieult to avoid making one or two mistakes in the
scoring of a psper., If & large number of papers are to be scored, it may be found convenient to have
one scorer score pages two and three, another score pages four and five, & third pages six and sevon,’
and a fourth page eight.

b

£

e

T

il

Ch
W
L
4]
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| EIGHTH ANNUAL I0WA EVERY~PUPIL HIGH SCHOCL TESTING PROGRANM
h
",

1:& THE 1936 I0WA EVERY-PUPIL TEST

by

iN
by,
i NINTH YEAR ALGEBRA
e
heen"' H
Brer:‘h
oy HAROLD LUNDHOLM Score
o
;,m: Instructor in Xathematiocs Part I
“m; fhe Blake School
Iinneapolis, Ninnesota Part I1

for s Part II1
™. Biited and approved by the Department of Mathematiocs
mﬂ of the State University of Iowa Total

i
ey
Sl

i
Lnot open this booklet,. or turn it over, until you are told to do so. first fill these blanks,
iten read carefully the directions below. Write plainly.

HAUE: Age last birthday: years

(Last same Jirst nasme initiai)

I%rade: School: City:

fsae of your teacher in this subject:

IRBCTIONS: This test consists of three parts. You will be allowed twenty minutes for each part,
eking a total of sixty minutes for the whole test. If you fipish one part before the time is up
for that part, you may go on to the next part without waiting for the signal.

Each part of the test should contain plenty of work to keep you busy during the time allowed,
ud you may not be able to complete all of the exercises before time is called. You will therefore
be nost likely to make a high score if you do not linger too long over difficult itews, but pass on
5nstead to those that are easier.

The directions for each part will be found at the beginning of the part. Read these direc-
tions very carefully before beginning work.

bny figuring that may be required in solving any of the problems should be done on a separate
Steet of scratch paper. Only the answers to the exercises should be mritten on the test paper it-
lf, in the rectangles provided for them.

A‘ Your teacher will answmer no questions and will permit no interruptions after work has begun
f you have any gquestions, ask them now.

(Do not turn this pade until you are told to do so.)

L
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2, Siaplify the following expression: (x + a)(x - al-{x - a?
2a (12
N
B Wultiply x? +2x -3 by x-2. -
-
—
4, m= ax - b, Solve for x in terms of a,: b0, end m X = o)
-
————y
§5, Reduce the following mixed expression to one fraction in
2 2
: its simplest form: X+ n - -’-‘T—E—i—f’— ()
—~ o 4w 2
—316, "hat is the ratio of 3 to 3 (36)
R 2 . s .
iy, It h =-5? , find the positive value of V¥ when £ is
1 3 and g is 32. V= (1)
)
— N 2x
8, Simplify: 3 - . Zﬁ% . »
———
9. Solve for the unknowns: 2a - 3b = 13
} Sa+ 2b = 4 Q= , b= i 29)
—
/LD. Uaing the value 43 = 1.7, find the value of V12 + /27, )
)
ey
i, 8 =4'—-!Zw— . Write a formula for K, in terms of §
2~ "3
/ and '3 - w'? - (21)
}
~n i 262 - 4b = 16 b
1% Pind the two roots of the equation = . = and oo
dm+1 ma+l 2m-1
/"’3-301!'0 for m: —F ~gp-1"" 2 =0 . m= 2

{Go rtéht on to the next page.)

1

Score on Part I
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4 PART II1 (Time: 20 minutes) .
Algebraic Relations and Representations
P
g
-
DIRECTIONS: Read each problem carefully. ¥rite your amswers IN SIMPLEST FORM (n the rectangl~
s
’/
oy
-
—
1, Write the sumr of the squares of two numbers, a and 0. %
1
2. The larger of two positive numbers is equal to the square T
of the smaller diminished by 2. ¥hat is the larger number '
if the smaller is k£ 7 .
pa—
3, What is the quotient obtained by dividing the product of
Za and Im by 7® %7
e
Bt
4, The length of a rectangle is m feet more than its width. ot
Represent the width by #® and write a formula for the area
(4) of the rectangle in terms of m and 2. A -
!
N 2 Yilt
. Yheat must be the value of N 1T the tvwo ratios 3 and 5 i
are equal in value? N = 4
o}
6, What trinomial has 2Xx 4+ y as oneof its two equal factors?
1t
iy
7. Two monomials sre in the ratio of 3 to 4 and their sum
is Z25ab. What is the larger of the two numbers?
iy
s
8. On January 1, John Doe had 0 dollars in his savings ac-
count, He decided to deposit X dollars regularly at the
end of each month. Write the formula which should show the
total amount (A4) of his savings after m months, 4=

{Go right on to the next page.,)
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rn”" questions 9, 10, and 11 by referring¢ to the graph below,

9. Phichof the lines f(a, b,

1L ¢ 1Y I ¢, d, or &) passes through
T
e ny, \ di the point whose coordi-
t \ P nates are (4, -3) 7
b - P
\ -
P x| 10- Which of the lines (a2, b,
~ A ¢, d, or € is the graph
of the equation:
/ N X -4y =25 7
. \ -‘*.—J’
T \ [ et
= mll
\
e 2 c 11, What is the value of &%
if y+kx =5 is the
equation of 1line ¢ ?

\

\

12,

The expression p a 5 may be changed into a fraction whose

denominator is a - b2, What is the numerator of this
fraction?

The sum (S) of a number of consecutive odd integers, begin-
ning with ], 1is given by the formula S = k“ where X is
the number of integers added. Using this principle, find
how many consecutive odd integers must be added in order to
obtain a sum of 400 7

4 varies inversely as B8, and A is I6 when B8 is 3. Mhat
is the value of A4 when £ is & 7

/hﬁ. Suppose that x is r per cent of P. Write a formula for

\
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P ip terms of »r and X.

LVITI

(g)

y )

(11)

Y 12)

{ 12)

(1)

(1)

(Go right on to the next page.)



16, The volume of a pyramid may be found by taking ome-third
the product of its base sres and its height. ¥hat is the
volume (¥) of & pyramid whose height is /A inches end
whose base is a rectangle 3x inches long and 2x inches V-
wide?

ou. in,

17. By what expression must 4x + ! be divided in order to
obtain a quotient of 2 and & remsinder of 37

X
18, For what value of X is the expression a® - %%' equal
to zerof

i

19, A train travels at the rate of 30 nmiles per hour. How
many mingtes will it teke thie train to travel m miles? ain.

"
o
it

20, The areas of two circles have the same ratio as the squares

of their diameters. Find the diameter of the smaller of
two circles if their areas are in the ratio of 4 to 9 and

the diameter of the larger circle is 6 inches? im‘ﬁ

m

e

|
-

Iy

il

Score on Part II

(Go right on to the nmext page, )
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PART 111 (Time: 20 minutes)

/

Verbal Problems

L=

1RECPIONS: Your success tn Part III will depend somewhat upon the care with which you read these

roblems, Be sure you answer eéxactly the question raised tn each problen, ¥Frite your angwers in

¢ rectangl es.

L

,If 6 is subtracted from one-third of a certain number, the result is &.
That ie the number?

), Three numbers are so related that the first is equal to twice the second,
while the second is equal to three times the third. Yhat is the largest of
—1 the three numbers if their sum is 45 ¢

o

. The base of an isosceles triangle is 4 inches longer than either of its
two equal sides., What is the length of the base if the perimeter of the
triangle isa 40 inches?

in,

{1)

(2

(9

—

i 4 side of one square is 2 inches less than a side of a second square.
_T Their areas differ by 36 square inches. Find the length of one side of
the square which has the greater area,

in.

(d

, A salesman receives a commission of I5% on his sales., How many dollars'

vorth of goods must he sell in order to get a commission of §21 *?

(s)

»

A problems 8 to 10, you are to select the equation which should be used to
lve the problem and write the NUMBER of that equation in the rectang¢gle. DO

? 8OLVE THE EQUATION.

»- T™e length of a certain rectangle is 4 feet more than the width. If each
dimension is increased by 2 feet, the area of the rectangle will be great-
or by 39 square feet. What are the dimensions of the rectangle?

Let ® represent the width of the rectangle. TWhich of the following
o equations should be used to solve the problem?

(1) (.,’_2}(”.’.6) 39 (3 (.+2)(w+6)=.2+4'+39

(2 (w+ 2)(w+ 6)

¥? 4+ 4w - 39 (4)  20(2w + 8) = 02 4+ 4w + 39

]

(6)

(o right on to the next poge.)
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9.

10.

<1

One automobile runs & nmiles per hour faster than another automobile, and
requires one hour less time to travel 240 miles. What is the rate of each
automobil e?

Let x represent the rate, in miles per hour, of the slower automo-
bile. Which of the following equations should be used to solve the problem?

240 240 x x+8
() SFexvasl ® 2= "

X X+ 8 240 240 -
(2 7 ="720 +' 4 S=zvs!

The number of pounds of sugar that can be purchased with a fixed amount of
money varies inversely as the price per pound. Fhat must be the price of
one pound if a decrease in cost of 3 cents per pound incresses by 9 the
number of pounds which can be purchased for $1.20 *? 120

Let ¢ represent the price per pound {(in cents); then ~ represents

the number of pounds which can be purchased for §I.0. ¥hich of the fol-

lowing equations should be used to soclve the problem?

(1 9rc -3 12 ) e+ 92 -9 212
(2) (c-302+9) - 120 (0 res 0oy 12

A motorist heas /0 quarts of a 35 per cent mixture of alcohol and water.
How much of this mixture must be replaced by pure alcohol in order to ob-
tain J0 quarts of a 60 per cent solution of al cohol?

Let X represent the number of quarts to be replaced by pure alcohol.
Fhich of the following equations shovld be used to solve the probl em?

(1) 3.5+x=6 (5) 3.5+X=6+-6X

(2) 3.5+.35X=X+6 (4) 3.5—.35X+X=6

A dealer bought a number of fountain pens for $68. He kept two for his own
use and sold each of the remaining pens for $1.75 more than it cost hinm,
thus making a total profit of $16. How many fountain pens did he buy?

Let X represent the number of pens bousht by the desler; then 68
represents the cost of one pen (in dollars). Which of the following eque~
tiona should be used to solve the problem?

(1) (x-288 4175 - 68 () (x- 2584 1.75) - a4
68 68 16
(2) x_2+1-75=]6' (4) —+ 1.75=}—_-2-

Score on Part ITI
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1935 - THE SEVENTH (OWA EVERY~-PUPIL TESTING PROGRAM - 1935

EVERY-PUPIL TECSTS I N

GENERAL SCHIENCE AND B1OUOLOGY

~ MANU AL 0 F ol RECT T ONS

gince the tests in general science and biolcgy are similar in form, only one manual of direc=-
jons has been prepared for both subjects. The directions given herein are to be followed in ad-
sistering each of these tests.

one of the principal values of the ZEvery-Pupil tests is that they enable each participating
ciool to compare the achievement of its own pupils with that of pupils in other schools. Strict
mperability for this opurpose can be secured only if each participating school adheres very
10sely to the standard procedure for administering each test, Any variation from this procedure
y not only destroy this value of the tests for the school that introduces the variation, but it
y also detract from the value of the project for all participating schools. The following direc-
ions, therefore, should be rie¢idly observed in the order given, -

4 sixty-five minute period should be v»rovided for each test. Five minutes at least will be
uired for distributing and collecting test booklets and for filling in blanks on the first page
f the test, and sixty minutes must be @llowed for actual working time.

A1l pupils taking the same examination (within a single school) must be tested during the
ste period, although in different rooms if necessary. To administer the test in different peri-
s would almost certainly result in exchange of information between pupils and thus invalidate
¢ results for the pupils tested last.

Every attempt should be made to secure full attendance on the day the tests are given, It is
¥ with full attendance that the average score earned is a valid measure of schoo! or of class
hievement. While any school may, %o complete its own record, administer tests later to pupils
ho were absent, the scores of these pupils should not be reported to the directer of the progdranm,

URECTIONS FOR ADMINISTERING:

Il) The pupils should be told in advance to bring to class two sharpened pencils, The examiner
should also have a few on hand.

]

2) Arrange the pupils in alternate seats if possible. In any event, careful surveillance is
necessary throughout the examination. Where the exemination is given to large groups, there
should always be one proctor for every thirty pupils, and these proctors should circulate
freely about the room throughout the examination.

[3) To administer the test, begin by saying,

"We shall now pass out the test booklets, As soon as you receive one you may bedin
filling the hlanks at the upper part of the first pade, diving your name, grade, etc. Khen
kou have filled Iin these blanks, read carefully the directions that are given on the first

pade, Do not open the test bhooklet until I tell you to do so,”

(4} When all of the test booklets have been distributed and the pupils have been allowed two or
three minutes for filling the blanks and reading the directions, say,

(Read slowly) "You will be given exactly sixty minutes to complete the test. Ir you
fintsh before the sixty minutes are up, look over your whole paper and correct errors or fill
tn omissions, then remain quietly at your seat until the period is up.

*Let me remind you that many of‘the quesl{ions tn this test wure intenaea to bhe thought
questions. Boud wuih Tesponse to un item cur‘z{ut{y before making your choice. If you are not
sure of the correct response, try to get Lt by eliminatiné the responses which you believe
are definitely wront.

"You are not to ask any questions after work has hegun. If you

have any questions con-
cerning the procedure. ask them now.”
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Pause here to answer any reasonable questions that may be raised by the pupils,
wIsLE

(5) Then say, e
"fou may now turn the [irst pade and begin work on the test,"” et
Note the exact time carefully and write it down. Answer no questions and permit 1

interruptions after work has begun.

{6) At the end of exactly sixty minutes say, *Stop!/ " and have the papers collected at once. Mak, il
sure that all test booklets are accounted for, ity o

LIRFCTIONS FOR SCORING:
v 1ok
aled
A key containing the right answers to the test questions has been provided with the test, Th
key is arranged so that it may be cut up into strips with the correct answers for one page on eac

side of a strip. In case of the dguble column pages the responses for one column are arrange
along one edge of the strip and the responses for the second column along the other edge. Theeer
answers are arranged on the strips so that they may be brought adjacent to the responses on th'*
test,

o secore the test, lay the proper edge of the appropriate strip alongside the pupil's re—
sponses and, using a colored pencil, draw a horizontal line through the number of each item tha
has been answered correctly. Draw a cross (x) through the number of each item that has bee
answered incorrectly, and draw a circle around the number of each item that has been omitted. (Inm
is important that these directions for marking papers be carefully observed in order to facilitat
the analysis of the tests that will be made later in Iowa City.)

In scoring the tests, follow the scoring key very rigidly. Even though you may in some case™—
not agree exactly with the answers provided in the key, follow them nevertheless. If you e&llo
your persongl opinion to enter at all into the scoring of the tests, it is not likely that result
will be comparable to those secured from other schools, INo answer should be marked as correct
therefore, unless it corresponds exactly with that provided in the scoring key. Wi

The score on this test is simply the total number of correct answers. Enter the total scor m
in the blank space provided on the first page of the test booklet,

In order to insure accuracy, each paper should be scored twice, and the copying and adding 0.4
the scores should be checked, since it is very difficult to avoid making one or two mistakes 1i.
the scoring of a paper. If a large number of papers are to be scored, it may be found convenien "3
to have one scorer score pages two and three, another score nages four and five, a third pages si i
and seven, and a fourth page eight, iy

Y
i
e
iy
;»:‘.igl

[IRFCTIONS FOR RECORDING:

Report forms are provided, on which the scores of all pupils in each subject are to be re,
ported to the director of the program at the University of lowa. The directions for <filling 1."E
these forms are printed on the forms themselves. i
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1935 - THE SEVENTH IOWA EVERY-PUPIL TEBTING PROGRAM - 1935

EVERY-PUPIL TEST iN GENERAL SCIENGCE

E YT I L)

4
1
iLvin ¥, SCHINDLER

idass State Peackers College
llamosa, Colorado

ited by: s
core

. J. LapP -

™9 isgeoclate Professor of Physics
State Ontversity of Iowa

mt oben this book{et, or turn it over, until you are told to do so. First fill these blanks, then
i carefully the directions below. Write plainly.

Age last birthday: years

(First name, initial, last nams)

School: City:

mich is correct. Read each question carefully, decide which response makes the best answer, and

"‘EECTIONS: Each item in this test consists of & direct question followed by four responses, only one
te the number corresponding to that response in the square preceding the guestion.

You will be given exactly 60 minutes to complete the whole test. The test is long, and you may
be sble to answer all questions in the time allowed. You will therefore be most likely to make a
ith score if you do not linger too long over difficult items, but go on instead to those that are
ier. You may return to the difficult items later if time permits.

Uany of the questions are intended to be thought questions, and should not be answered hastily.
W every one of the answers carefully before making your choice. If you are not able to recognize
tcorrect answer directly, JYyou may in some cases be able to eliminate the wrong responses and so
ive st the correct ansmer. Your score may be much improved if you remember this suggestion and
Ny it wherever possible.

A lour teacher will answer no questions and will permit no interruptions after work has begun. If
}““e any questions, ask them now.

:
oy
o

(Do not turn this pate until you are toild to do so.)

L
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1. In what structural unit of man's body
does oxidation release heat energy?

1) In the air sacs of the lungs

2) In the small intestines

3) In the cells composing the body tissues
4) In the red corpuscles of the blood

2. Which of the following diseases 1s com-
monly caused by drinking impure water?

1) Typhoid fever 3) Smallpox
2) Tuberculosis 4) Diphtheria

3. Which statement best describes the prin-
ciple that 18 applied in the fireless cooker?

1) A wall containing air spaces prevents rapid
loss of heat

2) Slow oxidation produces heat without producing
a visible flame

3} Electricity produces heat without fire

4) Certain chemical actions produce heat without
fire or flame

4, Which of the following is commonly uti-
lized by aviators to determine their altitude?

1) Changes in air pressure

2) Changes in temperature

3) The number of beacon lights whicn may be ob-
gerved at one time

4) A small thermostat

5. Which of the following 1is an important
function of the red corpuscles?

1) To destroy disease germs

2) To distribute oxygen to the c¢ells of the body

3} To carry waste products from the cells to the
kidneys

4) To absorb digested food and distribute it to
the cells of the body

6., Which of the following foods contains
the most carbohydrates per pound?

1) creen beans 3) Eggs
2) Beefsteak 4) Potatoes

7. A liquid one-third as heavy as mercury is
used to make a barometer. How high will it stand
in the tube when the air pressure is normal?

1) About 10 inches 3) About 45 inches
2} About 90 inches 4) Abcut 34 inches

8, In which of the following processes is
oxygen combined with some other substance?

1) Electrolysis of water

2) Rusting of iron

3) capillary action

4) Evaporation of liquid oxygen

9, Which of the following makes use of the
fact that every electric current 1s surrounded
by magnetic lines of force?

1) An electric motor

2) A compass

3) Neon signs used for advertising purposes
4) Electroplating

1

8
10. Which of the following is not a purpo:
of heating c¢oal to high temperatures 1D great at
tight ovens?

1) To produce gas for heating purposes

2) To obtain the coke that is mixed with iron o
in blast furnaces v,

3) To obtain tar and dyes

4) To remove the mineral content from the coal‘

4 m

1l. If an object which is ten feet below
street light receives heat from the light, how - =X
the heat transferred to the object?

1) By conduction and radiation
2} By radiation 2
3) By conduction
4) By convection

o

o
Nl
12. Which statement applies to most adu
insects? B

1) They are harmful

2) They have three pairs of wings 3
3} They feed on the nectar which flowers produ
4} They have six legs 1

o1
13. What 18 the chief reason that gre'“l
plants grow better if they receive sunlight? 3

1) The sunlight contains organic materials whi
the plants use 2
2) The energy 1in the sun?'s rays helps to produudB
chemical changes in the plant cells b
3) The sunlight kills bacteria and harmful funu
4) The sunlight contains chlorophyll

Wi
1l4. Where dc green plants get the nitrog,

which they use in manufacturing proteins? tﬁ

1) From carbon dioxide el
2) rrom the air through the leaves iy
3) ¥rom the energy of sunlight

4} From the soil

Al
s

15. What part of a flower produces the pc
len greins®? .
1) Pistil 3) Ovary Q%
2) Stamens 4) Qvules T

16, What part of the eye corres.norxds1:01;,ni
shutter of a camera? Yt

1} Lens 3) Pupil ™
2) Iris 4) Optic nerve oyt

17. Which of the following plants do I
manufacture their own food supply? 8

1} Any plants that grow on very fertile soil
2} Any plants that are known as weeds

%) Clovers or any other of the legume plants
4) Molds or other fungus plants

T

“la
~Hlo
gt
° ,1“
18, What effect of an electric current

utilized in s telephone receiver to produce 8ol
waves? B

1} The chemical effect ;
2} The heating effect in a coil of wire b
3) The magnetic effect T
4) The buzzing scund produced when a current 't

ternates in a wire “

(Go rig¢ht on to the next page,)
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b, 19. By which of the followin
s g can non-living
m,§ paterial be transformea into living material?

| ]

t

4

1} Protoplasm

3} Osmosis
2) Inorganic matter

4) Digestion

20, Which of the following is an alloy?

t} 1} CoppeT 3) Iren rust
2) Bronze 4} Aluminum

kL

Mo 21, To which c¢class of rocks does limestone
belong?
1) Sedimentary 3) Metamorphic
2} Igneous 4) Glacial
' 22. Which of the following foods will supply
the body with the most proteins?
e

1} Milk, butter, and nuts

2) Beans, peas, and lean meat
3) Fruits, potatoes, and rice
4} Mineral foods such as salt

23. When the atmospheric pressure is15 pomis
per square inch, what is the weight of the air ina

x4 vertical column that is one square inch in area

m |2 & strip of copper

dli| and extends from the surface of the earth to a

point beyond the atmosphere?

1) 30 pounds

2} 15 pounds

3} Several hundred pounds

4 15 pounds times the length of the column

24, 0f what are diamofids made?

“11} A rare element called diamond

2] A rare kind of glass formed in nature
3} A transparent kind of gquartz

4} Highly crystallized carbon

25, Which of the following is used in mak-
Ing all kinds of glass?

1) sand

2) Crystallized igneous rock

3) Clay and iimestone

{) A transparent variety of slate

g

f [:]26. Which of the following serves as the
tegative post in a dry cell?

1] 4 tin can 3) A carbon rod
4} A zine can

i [:]27. What is formed whenever a combustible
:mstance containing etoms of hydrogen 1ias oxi-
| Uzed?

1} Molecules of water

i} 2] Carbon dioxide

3) 4 carbohydrate compound
4} Molecules of poisonous carbon monoxide

i DZB. ¥hy is water a good substance to use in
fitinguishing most fires?

1} It cools the burning object and keeps oxygen

away from it
Y) It has a low kindling temperature
<} It 18 a very good conductor of heat

“"14) It always retards chemical changes

£aVI

20

vacuum

MERCURY

1084

FiG./

29, Figure 1, What will happen if the valve
at C is opEH%a?“ -

1) Air pressure will force air and mercury into
the vacuum chamber

2) Air pressure will force mercury about three-
fourths of the way from C to D

3) Ailr will bubble through the mercury into the
vacuum

4) No noticeable change will take place

30, During the compression stroke of a four-
cycle gascline engine, both valves are closed.
What 1is the position of the valves during the
atroke that follows the compression stroke?

1) Both valves are open

2) The inteXe valve isopen and the exhaust valve
is closed

3) The intake valve
valve is open

4} Both valves are closed

is closed and the exhaust

31. Which of the following possessea kinetie
energy?

1} A bow that is bent
arrow

2) A piece of coal on the bed of a river

3) The gasoline in the underground tankata fill-
ing station

4) A body that 1is producing sound waves

into position to shoot an

32, Whiech of the following is the chief
source of commercial dyes at the present time?

1) Destructive distillation of coal

2} The leaves of ceritsin tropicael plants
3} The bark of certein trees

4) Heating wood in sair-tight containers

33, Which of the following involves only a
physical change?

1) Milk becomes sour

2) Cider chenges to vinegar

3) Butter is obtained when cream is churned

4) More perspiration is given off during strenu-
ous exercise

34. How many stars are there 1in that part
of the universe whic s commonly spocken of as
our solar system?

1)} One, the sun

2) Nine

3) About 2000

4) Many thousand, the exact number not yet deter-
mined

{Go ri¢ht on to the next pags.)
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35. Which type of suit would be warmest if
worn during & warm summer night? (All sulfs are
wool end equal in weight.)

1) A white suit that is very loosely woven

2) A black suit that is very tightly woven

3) The suit in which the fibers are woven most
tightly

4) A grey suit that is tightly woven

36. What is one of the changes +that take
place when & violin string is loosened & little?

1} The sound produced by the string has & higher
pitch

2} The string vibratea more slowly, and the sound
has a lower pitch

3} The velocity of the sound produced by the string
is decreased

4) The string vibrates more rapidly and produces
a louder tone

37. Why do fruit trees usually yield less
fruit if the weather is damp and cloudy at blos-
soming time?

1) Harmful bacteria grow rapidly during damp,
cloudy weather

2) Plante cannot manufacture food without sun-
light

3) There is less distribution of pollen during
damp weather

4) The dampness injures the sepals

38, Of what value to a plant i1s the food
stored in the fruit?

1) It is utilized by the seedling

2] It results in the seceds being scattered widely

3) It is developed to provide food for man

4) It plays an important part in the fertiliza-
tion of the seed

39, Why do some objects have a blue color?

1} They absorb all the colors of which white
light is composed except blue

2) They absorb blue light and reflect sll other
colors

3) They change white light into blue light

4) They absorb all the colors of which white
light is composed

40. The wastes taken from the blood by the
kidneys contain nitrogen compoundse. This indi-
cates that what kind of compounds were oxidized
in the cells of the body?

1) Sugars 3) Proteins
2) Starches 4) Fats

41, Seedlings growing from planted seeds
have a white color and may grow two or three
inches before they reach sunlight at the surface
of the soil. How can they grow without sunlight
and without a green color?

1) They manufscture food by utilizing heat

2) They manufacture food by utilizing soil mois-
ture

3) The seed (ives off heat and carbon dioxide
during rermination and absorbs oxygen

4) They grow by using food that has been stored
in the seed

|
[:03
42, Why is a sticky substance formed when !¢

soap is dissolved in certain kinds of water? L
1) The soap combines with the calcium and mag-s!
nesium compounds that make water hard -4t
2) The water is unusually soft ¢ﬁ
3) The water contains more soap than it can dis-:
solve it
4) The water 1is too cold to dissolve the soap !
properly J

gm

]
43, Which statement is the best description
of the process used in pasteurizing milk?

1} The milk 1s heated as high as possible without "

allowing it to beoil 1
2) The milk 1s boiled in a partial vacuum for 8 5
few minutes iy

3} The milk is heated to 100° C., and then chemi-,ﬂ
cals are sdded to kill bacteria .

4) The nilk 1is maintained at a temperature of w
145° P, for about 30 minutes St

o

44, If a flame 1s applied +through a small
opening to a few of the match heads in a closed .
match box, the match heads will all burn rapidly:
but the match sticks will not burn. Which state~-
ment best explains this?

1) The heat from the burning match head 1s not ->
sufficient to raise the Wood to its kindling =
poin

2) The match heads contain much oxygen which ia ¥
easily liberated, but the sticks do not S

3) The heads have a iower kindling temperature ‘'
than the sticks

4) The heads are made of a compound containing.
phosphorus ;“3

]
i

45. Which of +the following determines .y,

whether a direct or an alternating current is ob- .y

tained from a dynamo? 2t

1) The speed with which the armature turns + st

2) The number of turns in the armature coils e

3} The number of poles in the magnetic field of *!
the dynamo

4) The nature of the device used to transmit the
current from the armature coils to the ex- .M
ternal circuit i

b

46, Is the partiel vacuum that is prcniucetl"’he
above the wings as a plane moves forward rapidly- “@
of any value in lifting the plene? WM

1) Yes, air pressure 1ifts the plane when the u
pressure above the wings is decreased

2) Yes, the vacuum makes the plane weigh lassm

3) No, the plene is lifted entirely by the pull
of the propeller

4) No, the air pressure sbove the vacummisequal-ce
to the air pressure below the wing 2y

|
47. Which of the following passes over the "4

wire between two phones that are being used 1n “uy
conversation? L

“Els
1 ihe
ek

1) Sound waves N

2) A direct current of electricity that does notj&
very in strength u%

3) An alternating current of electricity that does |,
not vary in strength "

4) A current of electricity that is continuslly
changing in intensity

{Go right on to the next page.)
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DGS- What is a reasonable explanation of the
certain animals prepare two exits when
they make @& nest under the ground?
1) Anjmals that make only one exit are less likely
t0 survive

2) Tv:iopeninga are necessary fa proper ventila-
on

hy|5) The nest 18 usually so small that the eanimal

LI

mk_‘l

cagxtmt turn around in it if there is only one
8x

i) Bach generation of animals 1is taught by the

b parents to build this kind of nest
g

A D49. For which of the following purposes are
plant stems of little or no value?

11} To carry manufactured foods to the roots

¢ To hold the leaves so that they may cbtain air

wal3) To carry to the

and sunlight

leaves the carbon dioxide
needed for the manufacture of carbohydrates
{) To supply the leaves with nitrates and miner-
als for the manufacture of proteins

£Y.3

L D

L 50, Which of the following does not help to
1ip[tetermine the pressure of the water™ 1n a pipe

leading directly to en open water faucet?

| i=|l} The distance of the faucet from the standpipe
¥l or pumping station

14
Hi

2] The diameter of the standpipe
J} The diameters of the pipes
standpipe to the faucet

leading from the

wnofl) The height of the standpipe

s

DSI. If s person is nearsighted (has trouble
eeing fer-away objects), what kind of lenses
tiould he wear?

amill) Lenses that converge (bring together) parsllel
gh fy s rays of light

) Convex lenses

) Lenses thaet are thinner at the center than

fc!lls around the edges
:mu;'” Lenses that focus light like a burning glass
"ﬁﬁ; Dsz. Whieh of the following is never a step
“""ln the process of purifying the wsteX supply for
h large city?
D) spraying the water into the air to expose it
y to sunlight and oxygen
1%} Passing the water through sand filters to re-
L move solid impurities
w>p Treating it with chlorine to kill bacteria
o f) Passing the water through carbon Tfilters to
;1&‘::_\ remove bacteria

,#°}) By ompressing air

D55. In certain water systems intendedfar a
fitgle home only, no standpipes or elevated tanks
¢ ugsed, Tn such systems, how is the required
¢ssure usually obtained?

in a tank that 1s partly
filled with water

| By compressing the water ina strong tank that
18 located in the basement

P 57 building a cistern in the basement

El BY means of a pump that is turned on automati-

cally every time water is drawn fran & faucet

AxVIIT

DO

KILOWATT HOURS

Fi16.2

54, Pigure 2, The upper dials give ihe
reading o an electric meter st the beginning
of a month, The lower dials give the reading at
the end of the month. If electricity costs ten

cents per kilowatt hour, what is the light bill
for the month?

l; Between $1 and 32 3) Between $12 and $13
2) Between 32 and §3 4) Between $28 and $29

55. Why doees an echo seem to disappear
when one walks toward the wall from which the

sound waves producing It are reflected?

1) The reflected waves return to the ear before
the original sound has faded away

2) The waves producing the echo are weaker near
the wall

3] The reflected sound waves gain in velocity as
they move away from the wall

4} Sound waves are not reflected after the person
has come near the wall

56, Why are persons eafflicted with pneu-
monia sometimes placed in oxrygen tents?

1) There is more oxidation in the lungs when the
patient is in the tent

2) oxygen is poison to pneumonie bacterias

3) Oxygen decreases the patlient's fever because
it 18 & good conductor of heat

4} The patient's blood cannot obtain enough oxy-
gen from ordinary air beceuse the lungs are
partially clogged

7. Which of the following is probably the
chief cause of the sound called thunder?

1) Vibrations caused by the sudden expansion of
air that is heated by lightning

2) Vibrations caused when lightning
s0lid object

3) Rapid evaporation
from the lightning

4) sound waves produced by & soclid object that is
vibrating rapidly

strikes a

of water, caused by heat

$8. How does the most frequently used dry
cleaning process differ from the ordinary method
of washing c¢lothes?

1) No liquid of any kind is used

2) The process is similar to that of cleaning a
rug with a vacuum cleaner

3} The cleaning solution is applied to soiled
spots without wetting the whole cloth

4) A liquid obtained from petroleum is used in-
stead of water

(Go right on to the next page, )
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59. Which of the following processes makes
use of the fact that all dissoclved solids are
left in the container when a liquid evaporates?

1) The method frequently used 1in making river
water fit for human consumptition

2) The preparation cf the water to be used in lead
storage cells

3) The softening of hard water in water softeners

4) The transmission of heat in a hot water heat-
ing system

60, Which statement does not present the
basis of some common method of preserving food?

1} Bacteria cannot grow without moisture
2) Bacteria grow slowly or not et all in a cold

place
3} Bacterim cannot grow if osmosis takes water
from them

4) Bacteriam cannot grow without sunlight

61, Which of the following is not an agency
thet tends to smooth the surface ©of the earth?

1) Sudden temperature changes if the earth's sur-
face is dry

2} Gravity

3) The carbon dloxide and the oxygen in the air

4) The flowof molten material and hot gases from
the interior of the earth

62. What advantage 1is geined by using a
gingle fixed pulley to lift a weight?

1) One pound of force cen lift a two-pound weight,
neglecting friction

2} The weight moves twice as fast as the force

3) The force moves twice as far as the weight and
may therefore be less than the weight

4) The force may be applied from a convenient
position

63. For whichof the purposes mentioned be-
low are machines of no value to man?

1) To overcome a large resistance with a small
force

2) To move & resistance a long distance as the
force moves a short distance

3) To move a resistance in one direction as the
force noves in another direction

4) To get more work out of a machine than is put
into 1t

64, It 1is about 3000 miles across the
United States from east to west. How fast would
a person have to travel across this distance to
keep the sun directly south of him all the time?

1) About 250 miles per hour

2) aAbout 400 miles per hour

3} About 25,000 miles per hour
4) About 1100 miles per hour

65, Why should the fire tubes in the boiler
of a locomctive be cleaned frequently?

1) To remove substances that are poor conductors
of heat

2) To prevent a boiler explosion

3) To decrease friction by keeping the tubes clean
and smooth

4) To allow more water to pass through the Tfire
tubes

12
66. Why is either carbon tetrachloride %I
gasoline better than water for removing grea,
spots from clothing? .

of
1) They surround the grease particles so that thu

iatter will dissolve readily o
2) They oxidize the grease jar
3) They produce chemical changes that destroy tgﬂ
grease particles $w
4) They restore the natural c¢olor of the clo'y
after removing the grease ygﬁ

l

67. Does the Blg Dipper always appear . 4
be on the same side of the North Star? e

]

1 ) Yes : utl
2) No, it is east of the North Star during t.r
gsummer and west of it during the winter ol

3) No, its apparent position depends on the a: * =
and the hour at which the observation -“&
made 'ﬁ“

4) No, itis always to the west and slightly higi’
er than the North Star 8

68. Why would there be no pronounced ser
sons if the esarthrs axis were vertical to t!
plane of its orbit? T

kS

1) Days and nights would be of equal lengthc"‘m
all places at all times

2) The temperatures at all latitudes would be tluin

same gl

3) At any given latitude, the distsnce to the s,

would be the same throughout the year bt

4) The sun's rays would be verticalat all plac.iy

on the earth's surface it

mudd

69, Corn growing on beds of gravel or sa
that are covered with only two or three feet .y,
soill will suffer from dry weather more quick,
than eorn growing on deep scil, Select a reaso.™

1) The gravel allows more capillary action _—
2) The soil is harder if it contains sand or grav.,};ieﬁ‘
3) The corn roots cannot grow deep enough if t7°
s0il is only two or three feet deep o
4) The crevices in the gravel are so wide th™™
water cannot rise through them readily

70. It 1s definitely known that the mo,
affects the earth in what way? R

wthe

1} It temporarily raises the level of the wat i,
in certain regions of the ocean o

2) It exerts much control over weather conditio’l |

3) It furnishes the signs used by the Weath 'l

Bureau in forecasting weather changes Tre

4) It causes the great ocean currents iy

RE

od

71. Scme people believe that it will raiy
before Mondey evening if the sun goes down cle?ij
Friday evening, Would you accept the belief ®
you watched the weather for two months and fou
that the statement held true every time? S

1) Yes, a thing that happens so frequently
almost certain to continue to happen reg 'l
larly i

2) Yes, if an hypothesis holds true during 8€
eral observations, 1t is a scientific fe,

3) No, the statement could not be accepted wit ;'
out more extensive observations and recoly .

4) No, two or three days of clear weather &,

never followed by ¢cloudy weather in regici,

over which cyclones and anticyclones mC: .,

(Go right on to the next page.)
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72. Why must a hot water heating system be

equipped with an open t
of the radiators?p ank that is higher than any

4 1) To provide the pressure that forces the water

through the heating system

2) To keep the water at the proper level in the
boiler e prope

3) To provide for the extra volume which the water

4 occupies when it i1s heated

4} To store heat that may be utilized when the
furnace fire is low

73. The type of fire extinguisher whiech
operates when turned upside down is dangerous te
use in extinguishing fires caused by defective
electric wiring. “hy?

1) carbon dioxide gas 1is a good conductor of e-
lectricity

2} carbvon tetrachloride
electricity

3) Mater solutions of bases or acids conduct e-
lectricity readily

4) The container is usually made of copper

is a good conductor of

74, Fence posts are sometimes raised a few
inches during the winter. What is the usual

cause?

1) The action of freezing water

2} The irregular expansion of water as it cools
to 0° C.

3} The fact that ground does not expand until it
is frozen hard

4) The fact that the post expands more than the
ground during cold weather

75. Which of the following might result in
the blowing out of the fuse in a house-lighting
cirenit?

1) 4n increase in the resistance of the c¢ircuit

2) Several lights in the cireuit are changed from
parallel to series connection

3} A decrease in the resistance of the circuilt

4) 4 decrease in the e.m.f. in the cirecuit from
110 volts to 100 volts

76. There is sometimes no dew on a concrete
wvalk when the grass near the walk is covered with
“hat is one reason for this?

1} The walk causes more condensation of water
vapor than the grass

2} There are not enough dew points on the walk

3} The walk absorbs heat during the day, and the
air that comes near it during the night 1is
warmed

4) The dew point of concrete is higher than the
dew point of grass

77. During a cold winter day, why is there
usually more frost on kitchen windows than on
rarlor windows even when the temperature in the
parlor is lower than that in the kitchen?

kitchen hestens

l) The high temperature in the
condensation of water vapor

2) The dew point of the air in the kitchen 1s

lower than that of the air in the parlor

3) The parlor windows asre usually larger

4] The air in the kitchen usually has a higher

relative humidity than the air in the parlor

-— -
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78. Figure 3, The numbers given at A, B,
C, and D inaicafe—aistances above sea level, The
latitude of the places represented at A, B, C,
and D is similar to that of Los Angeles. Which
of the following locations would have the highest

average day~time temperature during July?
1) 4 3) ¢
2) B 4} D
79, Figure 3. At which location would you

expect the ghést average night-time temperature
during the winter?

1} 4 3) ¢
2) B 4) D

80, Figure 3. At which of the following
locations ~would You expect the least rainfall?
1) A 3) C
2) B 4) D

B8l. Figure 3. The relative humidity of the
air carrie v the west winds decreases as the
air moves from X to Y. VWhy?

1) The winds lose all their water vapor
crossing the high mountains

2} The winds become warmer as they move toward
the lower altitudes along the river

3) The air pressure is rreater at the lower al-
titudes

4) There is less cloudy weather at Y then at X

while

82. Which of the following makes 1% possible
to obtain gasoline from crude oil {petroleum)?

1) Gasoline has a lower boiling point than other
substances of which crude oil is composed

2) The boiling point of gasoline is higher than
that of water

3) Gasoline rises to the surface
crude 01l is not disturbed

4) The kindling temperature of gasoline is lower
than that of other substznces in crude oil

if a tank of

83, When the Weather Bureau issues a state-
ment predicting cooler weather, which of the
following is a reason commonly given for the pre-
diction?

1) The approach of high atmospheric pressure
2) The approach of a cyclone or "low"

3) The formation of fogs

4} High relative humidity

(o ri¢ht on to the next page.)
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84, Which statement best describes the
reason that man is now able +to use energy which
came from the sun many years ago?

1) Energy cannot be destroyed or dissipated

2) The atmosphere retards radiation of heat from
the earth's surface

3) Yost of the materials in the earth's crust are
poor conductors of heat

4) The energy 1in light c¢an be used
chemical changes

to produce

an enormous force of attrac-
Why is the

85, There is
tion between the earth and the sun,.
earth not drawn into the sun®

1) The sun's attraction is counteracted by an
equal attraction of the stars and planets

2} The sun's attraction is counteracted by =
centrifugal force of equal value

3) The earth's gravity is too great

4) Beyond the atmosphere there is an
vacuum on all sides of the earth

immense

86, What is the function of the silks on a
growing ear of corn?

1) They provide the substance of which the cob 1s
formed

2) They manufacture the food that is stored in the
kernels

3) They produce pollen

4) They serve as pathways through which the cells
in pollen greins may enter the ovaries in
which the kernels start to grow

87. When corn is planted on hilly land, the
yield on the level at the top of the hill 1is
usually greater than the yield on the hillside.
What is a reason for this?

1} The corn at the top of the hill receives more
sunlight for photosynthesis

2) Water takes more soil from the hillside than
from the hilltop

3) There 1is more wind to pollinate the corn on
the hilltop

4) There is more organic matter
hillside

and loam on the

88, Is the valve at the bottom of the cyl-
inder of a 1ift pump opened or c¢losed during the
upstroke of the piston 1f the cylinder i3 ten feet
above the water? Why?

1) Closed, because the piston is lifting water out
of the cylinder

2) open, Dbecause air pressure
into the cylinder

3) Open, becouse the valve in the piston 1is also
open

4) Open, because the piston
through the valve

is forecing water

is forecing water

89, What 1s one reason that 1t is danger-
ous to £ill a balloon conmpletely full of hydro-
gen before it takes off?

1) The balloon would be too heavy if completely
filled with hydrogen

2) The pressure inside the btag would be too great
as the air pressure around the baslloon de-
creased

3) The balloon would no longer be full after 1t
reached higher altitudes

4) The balloon would move too slowly at first
after being released

90. Fire may be kept during the night by
putting coal into the furnace and then covering
the coal with ashes. Why are the ashes used®

1) They help to prevent flow of oxygen around
the cosal

2) They are good conductors of heat

3) They prevent the formation of explosive coal
gases in the furnace

4) They cause the coal +to burn more thoroughly

91l. Which

1) Ice melts slowly when it is wrepped in sacks |

-

of the following indicates that |

air is a poor conductor of heat? ]
I
1

or loosely woven blankets
2} The air must be taken out of electric light bulbs
4) Alr seems warmer when its relative humidity
is low

9Z. What 1s one of the reasons that the
Great Lakes help to moderate the weather of near-
by regions during the winter?

1) Water is a good conductor of heat

2) The warmest water in all parts
is always at the surface

3) Water has a higher specific heat
other substances

4) Water gives off heat to the airas it evaporates

of the lakes |

than most

93. Why are compass cases made of brass in-
stead of iron?

l) Brass is a more magnetic substance than iron

2} Brass does not interfere with the lines of
force in the eartht's magnetic field

3) Brass is a better conductor of electricity
than iron

4) Brass helps to attract lines of force to the
magnetic needle

94. Which of the following alweys produceu
en alternating ecurrent?

1) Chemical action

2) The rotation of a coil of wire in a magnetic
field

3) A lead storage cell

4) A dry cell

95, It has been estimated that the roots of
a large oak tree may teke up 50 gallons of water
during one summer day, What becomes of most of!
this water?

1) It is used to make carbohydrates by photosyn-
thesis

2) It1is consumed in the life processesof the trae

3) It is lost to the air through special openings
in the leaves

4) It passes through the bark by osmosis and then
evaporates

96, Which of the following is not a Teason
that steam engines have a low egficiency?

1) The steam 5ti1ll conteins much heat energy when
it leaves the cylinders

2} The gases framthe fire box are still very hot
when they leave the fire tubea of the boiler

3) Epergy is lost because of incomplete combustion

4) Steam engines are very heavy

Score

——————
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Foote, John M, A Comparative Study of Instruction im Consolidated am One-
=eacher Schools; National kducation association, Aidresses and

Prooeefiinga of the “irty-firat annual Veeting, washington, D. C.,
Vol. LiX, 1923, pp. 812 - 829,

The following exerpt contains leading questions asked at the

¢lose of the report.

"l.

2.

Se

4.

Se.

6.

Why 48 there such a small difference in the results of iastruction
between the two types of schools?

The most significent administrative difference herein reported
is that of teadgher qualifications. To what extent does this
account for the instructional differences favoring the eonsoli-
deted school?

Is the consolidated school realizing on its cpportunities?

Have we not erected coastly buildings, instelled elaborate eguipment,
and set up extensive organizetions, and sssuried that they would
procurs supsrior classroom results?

Does not the gtudy d4reate & hisher regard for what the one-teacher
school is accomplishing?

The movement for consolidation contemplates the abdandonmeft of
the one~teacher school and the tramsportatiom of all the pupils
to the central school, Vould it mot be wise, in the light of
the report, to recommend soxe modificaticn of the plan?"
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